WO 2004/ 013102 PCT/ EP2003/ 007964 VEGFR-2 and VEGFR-3 I nhibitory

Ant hrani | am de Pyridines The invention relates to VEGFR-2 and VEGFR- 3

i nhibitory anthranilam de pyridines, their production and use as
pharmaceutical agents for treating diseases that are triggered by

persi stent angi ogenesis as well as internedi ate products for the production
of conpounds. Persistent angi ogenesis can be the cause or precondition of
vari ous di seases, such as tunor or nmetastasis growth, psoriasis; arthritis,
such as rheumatoid arthritis, hemangi oma, angi ofi broma; eye di seases, such
as di abetic retingPathy, neovascul ar gl aucoma; renal diseases, such as

gl oner ul oNEPRAOHPI10Z; abet i ¢ nephropat hy, mal i gnBGI/EREIRA9I4, osi s,

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

gl onerul opathy; fibrotic diseases, such as cirrhosis of the liver, nesangi al
cell proliferative diseases and arteriosclerosis, or can result in an
aggravati on of tVISGFR! sehVEGFR3Ashibiteryt AathghoillanideiPyriddinégsnduced by t he
factor VEGF via its receptor. So that VEG- can exert this action, it is
necessary that VEG- bind to the receptor, and a tyrosine phosphorylation is
i nduced. Direct or indirect inhibition of the VEGF receptor (VEGF = vascul ar

endot hel i al  grRhDediRfirQhtks APEBERYSAE VIREFR BEARibAGH SHGRfbsiRses and ot her
VEGF- i nduced

pyridines, their production and use as pharmaceutical agents for treating diseases that are
triggered by persistent angiogenesis as well as intermediate products for the production of
compounds.

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



pat hol ogi cal angi ogenesi s and vascul ar perneabl e conditions, such as tunor 2
vascul ari zation. For exanple, it is known that the growh of tunors can be

i nhibited by soluble receptors and anti bodi es agai nst VEG-. Anthranil am de
pyridones that are used as pharnaceutical agents for treating psoriasis;
arthritis, such as rheumatoid arthritis, hemangi oma, angi ofi broma; eye

di seases, such as diabetic retinopathy, neovascul ar gl aucoma; renal

di seases, such as gl omerul onephritis,4diabetic nephropathy, malignant
nephrosclerosis t hronbi c nicroangiopathic syndrone, transplant rejections
and gloner at h i broti ses uch |rrh05| of t. liver,
nmesangi al %Sgﬁgﬂfﬂl')éfﬁ F%rre&‘ta[‘\? hatéﬁff @Pl"%&%ﬁgﬂ%ﬁ Cém e i Fe%é’¥ to nerve
tissue, and for inhibitin he reocclu5|on of vessels after balloon catheter
treatnentSOPWCV§§EHFéPdﬁWg§ﬂH§@g€§“ oEGHt er nechani cal devices are used to
keep vessel s open, such as, g., stents, are known from WO 00/ 27820 (e.g.
Exanpl e 38). Théthmlﬂpmmd%fﬂﬂm that arclusestas rhevmacvdicabigensfor tagaéingener al | y
effective in the indications cited, but their effectiveness is not very

pr onounc egsoriAsit;artniiib,isoctaas rhelanétolidsarthﬁa?s, hemeangiorea, ingilofibroafs, eyt diseasdsut al so
have a good inhibition of the Cytochrome P 450 isoenzyne 3A4 are al so known
from VWO 08ch 48 dRbetidr¢anapathyZndodsculbi glatdoneg Fanandisddsékpfichagenzyme 3A4 is one

of the essential nmetabolic enzynes via which pharmaceutical agents are
degraded. gf3thehfIbtdBhiifiQQiaBtid AHphrdps@§ AN Bant 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, 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 are highly effective but also have a good
inhibition of the Cytochrome P 450 isoenzyme 3A4 are also known from WO 00/27819
(Example 2.54). 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.



results in undesirable pharmaceutical agent interactions, especially in the
case of nultinorbid patients (patients with nultiple disease conditions).
There al so exists the problemthat in a conbination therapy with other

medi cations, increased toxicity occurs, which results fromthe inhibition

of the degradation of the conmpounds and the associ at ed

| evel s.

excessi ve serum

3 There is therefore the desirg 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. There is therefore a desire for, on
t he one hand, Thereisthérefore the desiredfor antive rgraslidngy thatrrawrttic omohand@onpat i bl e

conpounds. It has now been found that conpounds of general fornula I
Q Y R2 i neffbitivh axd s thedshek hiindGirk alord\;onpasiblavd do hov exhibdl agandéairableuor i ne,

side effects.
There is therefore a desire for, on the one hand, more effective, and, on the other
hand, more compatible compounds.

It has now been found that compounds of general formula I

w O
R1
/
e
p,
X NH 3
——R
E\\D /
A
~g% \Y y
(1),
in which
X stands for CH or N,
w stands for hydrogen or fluorine,

A,B,D,

E and Q, in each case independently of one another, stand for a nitrogen or carbon
atom, whereby only a maximum of two nitrogen atoms can be present in
the ring,

R! stands for aryl or heteroaryl, which optionally can be substituted in one or
more places in the same way or differently with halogen, hydroxy, C;-C,-

alkyl, C;-C¢-cycloalkyl, C;-Cg-alkenyl, C,-Cg-alkinyl, aralkyloxy, C;-Ci;-

E\ AFB



A, B, Db Eand Q in each case independently of one another, stand for a
nitrogen or carbon atom whereby only a maxi num of two nitrogen atons can
be present in the ring, R stands for aryl or heteroaryl, which optionally
can be substituted in one or nore places in the sanme way or differently

wi t h hal ogen, hydroxy, Cl-C 2- alkyl, C3-C6-cycloal kyl, C3-C6-al kenyl,

C2- C6- al ki nyl, aral kyl oxy, CI-Cl2 4 al4&oxy, hal o-Cl-C6-alkyl,

cyano- Cl- C6-al kyl or with the group =0, -S02R 6 or -OR5, whereby the C

i - C6-al kyl optionall so can be substituted with the group -OR5 or
-NROR10 Y and Z, |naé@6’hhféa§e -Gorrlleg cqvarm s ok yboew it drergseup %Q,aﬁ@zlkor a bond
or for the group =CO =CS or =S2, R2 and R3, independently of one anot her,
stand for hydrogen mr-OBBrwhdreb)ghe)(IpCs-aW\Rﬁi%h@uy alSOCRARGhe subsRiteéd with

- COC1- C6- al kyl, -CO C1-C6-al kyl - -NROR10 or for Cl-C6-alkyl,
C3- C10- cycl oal kyI gﬁpcgbRPaalme"mw,, aryl or heteroaryl that is
optional ly substltute in one or nore places in the sane way or differently

wi th hal ogen, YR89; 1ncéac§}%e %d@ J:ndelc;th? Stlomie %hgtﬁé}’stamf%g b @¥Nd Silfoliedl Kyl
hal o- C1- C6-al kyl or wth t up - NR/R8, -OR5,

group =CO, =CS or =S0;,

R? and R?, independently of one another, stand for hydrogen or for the group
—CONR’R', -SO’RS, -COR'!, -COC;-Cg-alkyl, -CO-C,-Cg-alkyl-R'!,
NR’R' or for C,-Cs-alkyl, C;3-Cg-cycloalkyl, C;-Cg-cycloalkenyl, aryl or
heteroaryl that is optionally substituted in one or more places in the same
way or differently with halogen, cyano, C;-Cy;-alkyl, C;-Cy,-alkoxy,
hydroxy-C;-C¢-alkyl, halo-C,-C¢-alkyl or with the group ~NR'R®, -OR? ,
-C;-Ce-alkyl-OR®, -SR*, -SOR* or -SO,R®, or

R, R’ Y

and Z together with the nitrogen atom form a 3- to 8-membered saturated or
unsaturated ring, which optionally can contain additional heteroatoms in
the ring and optionally can be substituted in one or more places in the
same way or differently with halogen, cyano, C;-Ci;-alkyl, C;-C;,-alkoxy,
halo-C;-Cs-alkyl, hydroxy-C;-Cs-alkyl, or with the group =0, -OR%, -SR*
-SOR* or -SO;R®,

R* stands for C;-C;,-alkyl, aryl or heteroaryl,

R® stands for hydrogen, C;-C;-alkyl, C3-Cjo-cycloalkyl, C;-C;,-alkoxy, halo-
C;-Cyz-alkyl, or halo-C;-Cs-cycloalkyl,

R® stands for hydrogen, C;-C,-alkyl, halo-C;-C,-alkyl, aryl or heteroaryl, or



-Cl-C6-al kyl -ORS, -SR, -SOR or -SO02R 6, or R2, R3, y and Z together with the
nitrogen atomforma 3- to 8-nenbered saturated or unsaturated ring, which
optionally can contain additional heteroatons in the ring and optionally
can be substituted in one or nore places in the sanme way or differently
wi t h hal ogen, cyano, Cl-Cl2-al kyl, C1-Cl2-al koxy, halo-d -C6-al kyl,

hydr oxy- Cl- C6-al kyl, or with the groups=0, -OR5 , -SR 4, -SOR4 or -SO2RG,
R4 stands for Cl-Cl2-al kyl, aryI or heteroaryl, R5 stands for hydrogen,
Cl-C12-al kyl, C3-Clo- cycloalk 1C1- C12- alkoxy, hal o- Cl1-Cl12-al kyl, or

hal 0- C3- C6- cycl oal Ki9F themgoup- hﬁ*dg wherrbaihg gavhor ksteroaryl isgelyaptionally can

hal o-d - Cl12-al kyl, aryl or heteroaryl, or 5 for the group -NROR1O, whereby
the aryl or heterodrewubmtstedin @mdrmdipliwflseimthetsemsmsrtdrﬂiffeeqilﬂiyrwithne or nore
pl aces in the sane way or differently with G -Cl2-al kyl, C1-C6-al koxy,

hal ogen or hal o- Cl -@C&€aldtioptyC;-Bfalaoxdy, RBlpgénatdplrdeat-hikonf, one anot her, stand
for hydrogen or Cl-Cl2-alkyl, and R9 and R10, independently of one anot her,

stand for hydrrgsi, Rﬁqnd@&xﬂblkwofonéianda@eradtmrm}hymg&,or@i@awphﬂﬁl kyl or
for the group - CONR7/R8, or for

R’ and R, independently of one another, stand for hydrogen, C;-Cg-alkyl,
C,-Cg-alkenyl, aryl, Cs-Cg-cycloalkyl or for the group —CONR'R®, or for
C,-Cz-alkyl that is optionally substituted in one or more places in the
same way or differently with aryl, morpholino, hydroxy, halogen, C;-Ci,-
alkoxy, or with the group -NR'R®, whereby the aryl itself optionally can
be substituted in one or more places in the same way or differently with
C-Cg-alkoxy or halo-C-Cg-alkyl, or
R’ and R'° together form a 5- to 8-membered ring that can contain additional
heteroatoms, and
R stands for C,-Cg-alkyl, C,-Cg-alkoxy, hydroxy-C,-Ce-alkyl, hydroxy-C;-
Cs-alkoxy, C3;-Cg-cycloalkyl, phenyl, pyridyl, biphenyl or naphthyl,
whereby the phenyl itself can be substituted in one or more places in the
same way or differently with C;-Cg-alkyl, or halo-C;-C¢-alkyl, as well as
isomers, diastereomers, tautomers and salts thereof,
exhibit improved properties, i.e., high effectiveness with simultaneously less CYP450
3A4 inhibition.
The compounds according to the invention prevent a tyrosine phosphorylation or

stop persistent angiogenesis and thus the growth and propagation of tumors, whereby



Cl-Cl2-al kyl that is optionally substituted in one or nore places in the
sane way or differently with aryl, norpholino, hydroxy, hal ogen, Cl -Cl2-
or with the group -NR7R8, whereby the aryl
nore places in the sanme way or differently with
Cl- C6- al koxy or halo-Cl-C6-alkyl, or RO and R10 together forma 5- to

al koxy,

substituted in one or

itself optionally can

be

8-nmenbered ring that can contain additéonal heteroatons, and R' stands for

Cl - C6-al kyl, ClI-C6-al koxy, hydroxy-Cl-C6-al kyl, hydroxy-d - C6-al koxy,

C3- C6- cycloalkyl phenyl , pyridyl, E%henyl or naphthyl, whereby the phenyl

i tsel f cafreparestitsiognishaddd prricelab? sl
differently with Cl-C6-al kyl, or halo-Cl -C6-alkyl, as well as isoners,

di ast er eofr 8A4.aut oners and salts thereof, exhi bi t i nproved properties,
i.e., high effectiveness with sinultaneously | ess CYP450 3A4 inhibition.

teelr}im%@sOﬁ ipofpryas ofs@bﬁechrm Br

The conpounds Kediestibnrvgith the tdiRpdundeattording 06 the @fVienidort aah disdréfereliodphor yl at i on

or stop persistent angiogenesis and thus the growth and propagation of

Wa&HeaPNo Bsk Vel with6utFégatd tagmaﬁ{a@éimw agé% ﬂ')hswrasdxﬁms&reﬁl a Gt er

tunors,

|nh|b|t|on of isoforms of Cytochrone P

same time and that are degraded via these isoforms.

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,
isobutyloxy, sec-butyloxy, pentyloxy, isopentyloxy, hexyloxy, heptyloxy, octyloxy,
nonyloxy, decyloxy, undecyloxy or dodecyloxy.

Cycloalkyls are defined as monocyclic alkyl rings, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl, cyclooctyl, cyclononyl or
cyclodecyl, but also bicyclic rings or tricyclic rings, such as, for example, adamantanyl.

Cycloalkyl radicals can contain, 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.

Cycloalkenyl is defined in each case as cyclobutenyl, cyclopentenyl,
cyclohexenyl, cycloheptenyl, cyclooctenyl, cyclononenyl or cyclodecenyl, whereby the
linkage can be carried out both to the double bond and to the single bonds.

Halogen is defined in each case as fluorine, chlorine, bromine or iodine.



Medi cation with the conpounds according to the invention can therefore al so
be done at no risk even without regard to pharmaceutical agents that are
adm nistered at the sane tinme and that are degraded via these isoforns.

Al kyl is defined in each case as a straight-chain or branched al kyl radical,
such as, for exanple, nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, pentyl, isopentyl or hexyl7 heptyl, octyl, nonyl, decyl,
undecyl, or dodecyl. Al koxy is defined in each case as a straight-chain or
branched al koxy radical, such as, for exanple, nethﬁloxy, et hyl oxy,

propyl oxy, i sobelophybhplo-tkexy, etey is defiserbimthatdhgalkdedkom yicosyy, pent yl oxy,

i sopentyl oxy, hexyl oxy, heptyloxy, octyloxy, nonyloxy, decyloxy, undecyl oxy
or dodecy bubstjtute@yic bnadrkydrs places, dethie nade asy ondiffereally,ovith hajdgeni ngs, such as
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl,

cyclooctyl, cygienranylefived i¥deh @ERGY b strilbht-bmQr BrayRdd dkdnyN@gicellthitr i cycl i c
rings, such as, for exanple, adamantanyl. Cycl oal kyl radicals can contain,

i nstead ofadififts £8! RHOfrBhPATS; C A FolBlath u{)%@faﬁ@m%ﬁadiéamn%_ oxygen,
sul fur and/or nitrogen. "Those eterocyclé% kyls wmth 3 to 8 ring atons are

Cyel opent BegorlE L ASEbiopek IR WO, PRE G P3P LB ZI hEM btbnenyt or
C o oo e Y e ah DTS SRS S5 Lo 1O Pl dovol e
en-1-yl, and allyl.
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,
isoindolyl, etc.; or pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, etc., and benzo
derivatives thereof, such as, e.g., quinolyl, isoquinolyl, etc.; or azocinyl, indolizinyl,

purinyl, etc., and benzo derivatives thereof; or quinolinyl, isoquinolinyl, cinnolinyl,



Hal ogen is defined in each case as fluorine, chlorine, bromne or iodine. 7
Hal o- al kyl , bal o-al koxy, etc., is defined in that the al kyl, alkoxy, etc.,
is substituted in one or nore places, in the same way or differently, with
hal ogen. Al kenyl is defined in each case as a straight-chain or branched

al kenyl radical that contains 2-6, preferably 4-6, C atonms. For exanpl e,
the followi ng radicals can be nentiongd: vinyl, propen- | -yl, propen-2-yl,
but- I -en- | -yl, but- I -en-2-yl, but-2-en-1 -yl, but-2-en-2-yl,

2-nmet hyl - prop-2-en-1-yl, 2-nethyl-prop-l-en-1-yi, but-l-en-3-yl, but-3-

en- 1-yl, nhitialazihyl] quifidrelimylyquincdliny] naphthgadihyl ptsadinplhparbaaedyl Actidinglar bon
atons and can in each case be benzocondensed. For exanple, there can be

ment i onedphaygihgpplepethidzinyt, phemperihddxathenyl, phedepinyl, etct opyl ,
cycl ooct adi enyl, indenyl, naphthyl, azul enyl, biphenyl, fluorenyl,

ant hraceryl, e*mehet&Bﬁyma@ammsbbé@@b&ﬂlengeane@ééh C%S@oﬁmm@eﬁer@ 16 ring
atons, and |nstead of fhe carbon can contain one or nore heteroatons that

are the sme%erﬁfopéﬂseﬁf% At sﬂaax%ﬁlau%aé{;@&wd@'ﬁa BAEH. ﬁfra§§k£é&ﬁ in the ring,

and can be nobnocyc or tricyclic in addition in each case

be b d th Thi ,
o amot e OB, RAESS phtol€ ST bRl e BisBF of TR S PAS Berertblofle . o1 1

compounds: pyridine, pyrimidine, triazine, quinoline, isoquinoline and benzo
derivatives.

Heteroatoms are defined as oxygen, nitrogen or sulfur atoms.

A 3- to 8-membered ring in the meaning of R%, R?, Y and Z, which is formed
together with the nitrogen atom, is defined as C;-Cg-cycloheteroalkyls and C;-Cs-
heteroaryls.

If an acid group is included, the physiologically compatible salts of organic and
inorganic bases are suitable as salts, such as, for example, the readily soluble alkali salts
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.

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

is present, also the racemates and enantiomers.



i sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl, etc., and benzo
derivatives thereof, such as, e.g., benzofuranyl, benzothienyl,
benzoxazol yl , benzi mi dazolyl, indazolyl, indolyl, isoindolyl, etc.; or
pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, triazinyl, etc., and benzo
derivatives thereof, such as, e.g., quinolyl, isoquinolyl, etc.; or
azocinyl, indolizinyl, purinyl, etc.,9and benzo derivatives thereof; or
qui nolinyl, isoquinolinyl, einnolinyl, 8 phthalazinyl, quinazolinyl,

qui noxal i nyl, napht hyridinyl, pteridinyl, carbazolyl, acridinyl,

phenazi nyl, phéReteipappyids of genckdfermuidA in whight henyi, or oxepinyl, etc. The
het eroaryl radical can be benzocondensed in each case. For exanple, there
can be nention&d asstsadsifoigCHet er oar omati ¢ conpounds: thi ophene, furan,
oxazol e, thiazole, imdazole, pyrazole and benzo derivatives thereof, and
as 6-ring het eMbar ostaidsdor lgdmpennds: pyridi ne, pyrimdine, triazine,
qui nol i ne, isoquinoline and benzo derivatives. Heteroatons are defined as
oxygen, nitrog@anBeD, sul fur atoms. A 3- to 8-nmenbered ring in the neaning of
R2, R3, Y and Z, which is formed together with the nitrogen atom is

defined as C3'§%h8tﬁk%h%%&6%§h5%bﬁd 5CS- heteroaryls. If an acid group
is included, the physiologically conpatible salts of organic and inorganic

glaiglsi ag; tsgl t ﬁbl € &gnd%%loxt asryl osrlfl%gro%lsyl, \thOl{)h 85&%%?{1& éantbrzeesu seil%&leé Yn osnoelolfIbI €

more places in the same way or differently with halogen, hydroxy, C,-C¢-
alkyl, C;-Cg-cycloalkyl, C4-Cs-alkenyl, C,-Cg-alkinyl, aralkyloxy, C;-Cs-
alkoxy, halo-C,-C¢-alkyl, cyano-C,-Cg-alkyl, or with the group =O,
-SO,R® or —OR?, whereby C;-Cg-alkyl optionally also can be substituted
with the group -OR® or -NR’R'’,

Y and Z, in each case independently of one another, stand for a bond,

R? and R?, independently of one another, stand for hydrogen or for the group
~CONR’R", -SO;R®, -COR"", -COC;-Cs-alkyl, -CO-C;-Ce-alkyl-R"",
-NR’R'" or for C;-Cg-alkyl, C3-Cg-cycloalkyl, C3-Cs-cycloalkenyl, aryl or
heteroaryl that is optionally substituted in one or more places in the same
way or differently with halogen, cyano, C;-C¢-alkyl, C;-C¢-alkoxy,
hydroxy-C;-Cs-alkyl, halo-C,-Cg-alkyl or with the group -NR'R?, -OR®,
-C,-Cg-alkyl-OR®, -SR*, -SOR* or —SO,R®, or

R, R’ Y

and Z together with the nitrogen atom form a 3- to 8-membered saturated or
unsaturated ring, which optionally can contain additional heteroatoms in

the ring and optionally can be substituted in one or more places in the



and al kaline-earth salts as well as N-nethyl-glucam ne, dinethyl-glucam ne,
et hyl - glucam ne, lysine, 1,6-hexadi am ne, ethanol am ne, gl ucosam ne,
sarcosine, serinol, tris- hydroxy-nethyl-am no-net hane, am nopropanedi ol
Sovak base, and 1-ami no-2,3,4- butanetriol. If a basic group is included,
t he physiologically conpatible salts of organic and inorganic acids are
sui tabl e, such as hydrochloric acid, 9@l furic acid, phosphoric acid, citric
acid, tartaric acid, fumaric acid, i.a. The conmpounds of general formula I
according to the invention also contain the possible tautoneric forns and
conpri se the E-isonsame vory o diffesentlysvitlohalogen, eyaehiGhiel et én-Cip-glkprwsent ,
al so the racemates and enantioners. 9 Those conpounds of general fornula |
in which X stands flmlo-CCe\llst,drydmxiydi -Gryalkyd gewith thie grBup 80D, ORINASKS,as a ri ng
together stand for pyridyl, R stands for aryl or heteroaryl, which
optionally can be s@oR‘idrug@m®R’ n one or nore places in the sane way or
differently with hal ogen, hydroxy, CIl-C6- alkyl, C3-C6-cycloalkyl,
CA- C6- al kenyl , RE2- Cfarfis ‘fbrrUILC6-§ik§‘1|, kryA SPhéterSaky1 C6-
R® stands for hydrogen, C,-C¢-alkyl, halo-C,-Cs-alkyl, C;-C;-alkoxy,
C;-Cp-cycloalkyl or halo-C;-Cg-cycloalkyl,
RS stands for hydrogen, C,-C¢-alkyl, halo-C,-Cs-alkyl, aryl or heteroaryl, or
for the group ~NR’R'?, whereby the aryl or heteroaryl itself optionally can
be substituted in one or more places in the same way or differently with
C,-Ce-alkyl, C,-C¢-alkoxy, halogen or halo-C;-Cg-alkoxy,
R’ and R®, independently of one another, stand for hydrogen or C,-Cg-alkyl,
R’ and R?, independently of one another, stand for hydrogen, C;-Cs-alkyl, C,-Cs-
alkenyl, aryl, C;-Cg-cycloalkyl, or for the group ~CONR7R8, or for C;-Cs-
alkyl that is optionally substituted in one or more places in the same way
or differently with aryl, morpholino, hydroxy, halogen or C,-C;;-alkoxy,
or with the group ~NR'R®, whereby the aryl itself optionally can be
substituted in one or more places in the same way or differently with C;-
Cs-alkoxy or halo-C;-Cs-alkyl, and
R' stands for Cy-Cg-alkyl, C;-Cs-alkoxy, hydroxy-C;-Cs-alkyl, hydroxy-C;-
Ce-alkoxy, C3-Cg-cycloalkyl, phenyl, pyridyl, biphenyl or naphthyl,
whereby the phenyl itself can be substituted in one or more places in the

same way or differently with C;-Cs-alkyl, or halo-C;-C¢-alkyl, as well as

isomers, diastereomers, tautomers and salts thereof,



al koxy, hal o-G -C6-al kyl, cyano-d -C6-al kyl, or with the group =O - S02R6
or -OR5, whereby O -C6-al kyl optionally also can be substituted wth the
group -OR5 or -NROR10, Y and Z, in each case independently of one another,
stand for a bond, R2 and R3, independently of one another, stand for
hydrogen or for the group -CONROR10, -SO2R6, -COR', -COO -C6-al kyl,
-COd-C6-alkyl-R'", -NROR10 or for CMHGC6-al kyl, C3-C6-cycl oal kyl,

C3- C6-cycl oal kenyl, aryl or heteroaryl that is optionally substituted in
one or nmore places  in the same way or differently wth hal ogen, cyano,

d - C6- al ke REpvepadygniageus. hydr oxy- Cl- C6- al kyl, hal o- C1- C6-al kyl or with
the group -NR7R8, -OR5, -d-C6-alkyl-0OR5, -SR4, -SOR4 or-S02R6, or R2, R3,
y and Z t oget h&hosgicompeunds af gengepd formubarh ovlicks 3- to 8- menbered saturated or
unsaturated ring, which optionally can contain additional heteroatons in
the ring and oRti onadrdy featbe substituted in one or nore places in the 10
sane way or differently with hal ogen, cyano, C -Cl2-alkyl, C 1 -Cl12-al koxy,
hal o- Cl - C6- al kwt , hytaHdeXyrHyldrogln,al kyl or with the group =0 -ORS , -SR4,
-SOR4 or - SO2RG,

A, B, D,

E, and Q as a ring together stand for pyridyl,

R! stands for phenyl, quinolinyl, isoquinolinyl or indazolyl, which optionally
can be substituted in one or more places in the same way or differently
with halogen, hydroxy, C;-Cs-alkyl, C,-C¢-alkinyl, C;-Cs-alkoxy, halo-C;-
Ce-alkyl, or cyano-C,-C¢-alkyl, whereby C;-Cg-alkyl optionally also can
be substituted with the group -OR® or -NR’R'?,

Y and Z, in each case independently of one another, stand for a bond, or for the
group =CO,

R? and R, independently of one another, stand for hydrogen or for the group
~CONR’R!?, -SO,R®, -COR!!, -COC,;-Cg-alkyl, -CO-C;-Cg-alkyl-R'!,
-NR°R' or for C;-Cg-alkyl or phenyl that is optionally substituted in one
or more places in the same way or differently with the group ~-NR'R® or
—OR®, or

R%,R’,Y

and Z together with the nitrogen atom form a 3- to 8-membered saturated or
unsaturated ring that optionally can contain additional heteroatoms in the

ring and optionally can be substituted in one or more places in the same



R4 stands for Cl-C6-al kyl, aryl or heteroaryl, R5 stands for hydrogen,

Cl - C6-al kyl, hal o-CI-C6-al kyl, Cl-Cl2-al koxy, C3-ClO0-cycloal kyl or

hal o- C3- C6- cycl oal kyl, R6 stands for hydrogen, Cl-C6-alkyl,

hal o- Cl - C6-al kyl, aryl or heteroaryl, or for the group -NRORLO, whereby the
aryl or heteroaryl itself optionally can be substituted in one or nore
places in the sanme way or differently with Cl-C6-alkyl, Cl-GC6-alkoxy,

hal ogen or hal o- Cl - C6- al koxy, R7 and R8, independently of one another, stand
for hydrogen or Cl-C6-al kyl, RO and R10, independently of one another, stand

for hydrogen, Cl - Cowayfdrydiffer€ityGoith hllganyéyanarGiHC,@BeyC&: oY clatiakigyHalo-or f or
the group -CONR7R8, or for Cl-C6- alkyl that is optionally substituted in

one or nore places ¢ACE-hRYSBIRONAY,-Clalkgi i et lyoupi=td -8Ry | .SRfor phol i no,
hydr oxy, hal ogen or Cl-Cl2-al koxy, or with the group -NR7RS, mhereby t he
aryl itself optionalprGansdRe substituted in one or nore places in the sane
way or differently with C - C6-al koxy or hal o-Cl-C6-al kyl, and RL1 stands

for Cl-C6-al kyhs Cl - CH- 0 OXY -kl - C6- al kyl , hydroxy-C - C6-al koxy,
C3-C6-cyc|oa|k§l, 5%%@??#48§¥¥8£%8éb¢%ﬂgﬂy| or naphthyl, whereby the phenyl

L eeL! joan be qubsLil 6030 TGS BLCECR L e WY
thiophenyl, or pyridyl, whereby the phenyl, benzyl, thiophenyl and pyridyl
itself optionally can be substituted in one or more places in the same way
or differently with C,-C¢-alkyl, C;-Cs-alkoxy, halogen or halo-C,-Cs-
alkoxy,

R’ and RS, independently of one another, stand for hydrogen or C;-C¢-alkyl,

R’ and RIO, independently of one another, stand for hydrogen, C,-Cs-alkyl, C,-C¢-
alkenyl, phenyl, biphenyl, C;-Cs-cycloalkyl, naphthyl or for the group
—CONR'R® or for C;-Cg-alkyl that is optionally substituted in one or more
places in the same way or differently with phenyl, morpholino, hydroxy,
halogen, C;-C,-alkoxy, or with the group ~NR'R®, whereby the phenyl
itself optionally can be substituted in one or more places in the same way
or differently with C;-C¢-alkoxy or halo-C,-Cg-alkyl, and

R!""  stands for C;-Cg-alkyl, C;-Cg-alkoxy, hydroxy-C;-Ce-alkyl, hydroxy-C;-
Ce-alkoxy, C3-Ce-cycloalkyl, phenyl, pyridyl, biphenyl or naphthyl,
whereby the phenyl itself can be substituted in one or more places in the
same way or differently with C;—Cs—alkyl, or halo-C, —C¢—alkyl, as well as
isomers, diastereomers, tautomers and salts thereof,

are of special interest.



i somer s,

di astereoners, tautoners and salts thereof, | | have proven

advant ageous. Those conpounds of general fornmula 1, in which x stands for
CH, Wstands for hydrogen, A B, D, E, and Qas a ring together stand for
R stands for phenyl, quinolinyl, isoquinolinyl or indazolyl, which
optionally can be substituted in one or nore places in the same way or
differently wth hal ogen, hydroxy, C13 -C6-al kyl, C2-C6-alkiriyl, C I
- C6-al koxy, halo-C | - C6-al kyl, or eyano-d -C6-al kyl, whereby d -C6-al kyl
optionally alsg can be substjtuted with the (ﬂroup -OR.5 or -NROR"),
(& &ﬁ-l

pyridyl,

Z, in each casdhfsrIeRWRdEAFEoTdingfo tsdnveptirnns™

@6 Hkl

Y and

olggigddlyd, or for the

group =CO, R2 and R3, independently of one another, stand for hydrogen or
for the grompatibleGaNRIRVeD! a tyS®IMR rhosphodiRtion oGO pedstantlapgiogenesis and thus
-COCd-Co-alkyl-R 1" -NROR o0 or for C -C6-al kyl or phenyl that is
opt i onal | yhesguingthiahd pegaganon nftumors, wherebypthey®s distingulivhed anpartwalarbyadi f ferent | y
with the group -NR 7W or

slighter inhibition of isoforms of Cytochrome P 450 (3A4). Medication using the
compounds according to the invention can therefore be done at no risk even without regard
to pharmaceutical agents that are administered at the same time and that are degraded via
these isoforms.

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
phosphorylation of the VEGF receptor. Based on their profile of action, the compounds
according to the invention are suitable for treating diseases that are caused or promoted
by persistent angiogenesis.

Since the compounds of formula I are identified as inhibitors of the tyrosine
kinases KDR and FLT, 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 and FLT.

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 or in a
formulation as pharmaceutical agents for treating tumor or metastasis growth, psoriasis,

Kaposi’s sarcoma, restenosis, such as, e.g., stent-induced restenosis, endometriosis,



-OR5, or R, R, Yand Z together with the nitrogen atomforma 3- to
8-nmenbered saturated or wunsaturated ring that optionally can contain
additional heteroatons in the ring and optionally can be substituted in one
or nore places in the same 12 way or differently w th hal ogen, cyano,

G -Cl2-al kyl, G -Cl12-al koxy, hal o- Ci1-C6-al kyl, hydroxy-Ci -C6-al kyl or with
the group =0, -OR5, -SR, -SOR4 or -SQ@2R6, R5 stands for hydrogen or

C -C6-al kyl, R6 stands for hydrogen, G -C6-al kyl, hal o-C -C6-al kyl, phenyl,
benzyl, thiophenyl, or pyridyl, whereby the phenyl, benzyl, thiophenyl and
pyri dyl Ct@eF dl@pm, bledgkiy’ s dlinsadselevkamin; arihritisl sieh asrrbewnatodragthptisices in t he
sane way or differently with G -GC6-al kyl, Cl1-C6-al koxy, hal ogen or

hal o- C1- Chemaigkomay andofilannshaRe diseskepandesstdiabeté revinepahybevascuddrand f or
hydrogen or Cl-C6-al kyl, RO and R10, independently of one another, stand for

hydr ogen, gladcdafy; ?’énKb’dlsea% ﬁéh adblegielion H@t’ﬂs\[ﬂtab&idﬁb?ﬂwpath%ﬁﬁgnﬁmd oal kyl ,
napht hyl or for the group - R8 or or Cl- C6- al that is optionally
substi t ut d kS RARIsCIhrSHGIE microanglopathlc 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
immunosuppressive agents, for supporting scar-free healing, in senile keratosis and in
contact dermatitis.
In treating injuries to nerve tissue, quick scar formation on the injury sites can be
prevented with the compounds according to the invention, i.e., scar formation is prevented
from occurring before the axons reconnect. A reconstruction of the nerve compounds was
thus facilitated.
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

VEGFR kinase 3 inhibitors and are therefore also suitable as effective inhibitors of

lymphangiogenesis.



pl aces in the sane way or differently with phenyl, norpholino, hydroxy,

hal ogen, Cl1-Cl12-al koxy, or with the group -NR7R8, whereby the phenyl itself
optionally can be substituted in one or nore places in the same way or
differently with Cl-C6-al koxy or hal o-Cl-C6-al kyl, and R11 stands for

Cl- C6- al kyl, C1-C6-al koxy, hydroxy-Cl-C6-al kyl, hydroxy-Cl- C6-al koxy,

C3- C6-cycl oal kyl, phenyl, pyridyl, bipltenyl or naphthyl, whereby the phenyl
itself can be substituted in one or nore places in the sanme way or
differently with Cl-C6-al kyl, or hal o-Cl-C6-al kyl, as well as isoners,

di ast er eoner s, By adieemsnsvidhthe sampaundpagearding ta the iprentiop apbenly qitedpdion. 13 The
conpounds according to the invention as well as their physiologically

conpat i bl ef halsize ofymetessases buttalsp egedvetiphefshdomtenof metagsasesisaphipeedsi st ent

angi ogenesi s and thus the growth and propagati on of tunors, whereby they
are di sti ngui sBech pharnpedtical dgants, jeiaforaulatidns end usek hleialso gubjedts ofghik or s of
Cytochrome P 450 (3A4). Medication using the conpounds according to the

I nvent i onyfanidnher efore be done at no risk even without regard to
pharmaceutical agents that are adm nistered at the sane tine and that are

degraded via ﬁ’ﬂ@ﬁ@eﬂt%ﬂﬁlﬁfsqﬁo rdiB1Es AR BE $heVompBiinii|of gdnefi fiMBlula 135, thel r

physi ol ogically conpatible salts can

the production of a pharmaceutical agent for use as or for treatment 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
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
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



be used as pharnaceutical agents based on their inhibitory activity relative
to the phosphorylation of the VEG- receptor. Based on their profile of
action, the conpounds according to the invention are suitable for treating
di seases that are caused or pronoted by persistent angi ogenesis. Since the
conpounds of fornmula | are identified as inhibitors of the tyrosine kinases
KDR and FLT, they are suitable in partliecul ar for treating those di seases
that are caused or pronoted by persistent angiogenesis that is triggered
via the VEG- receptor or by an increase in vascular perneability. The

subj ect ofrabig; lactpsey statchonagnesiginseardio tale evegdtatilgeils patyalimilgne glyeds.d¢tang to t he
invention as inhibitors of the tyrosine kinases KDR and FLT. Subjects of

t hi s i nveiih¢ pharaseeutital prephatorstan ba pestrit drasolid femt, Sof examiptecattabigs,t unors  or
use thereof. The conpounds according to the invention can be used either

al one or ténted tables BuppdsitOfes dr &E&ﬂ@_@ﬁhﬂliq@ﬂi foRBSfot exantPle &9 Dhltiong tunor or
met ast asi s gr owt h, psori asit s, aposi's sarcona, restenosis, such as, e. g.,

st ent - i ndygechloas bEORSIOns. S BBLibADS cSntathdmbrepbet, i HRA%EN adt0dgki N’ s
di sease, leukema; arthritis, “such as rheumatoid arthritis, henmangi ong,

case, Telikema; Thetimord arthri |
ol Sucoms; Prang g HaBREE e HE bl o BBl sk Sl PR BRI ok ot ny,

mal i gnant pressure or buffers.

For parenteral administration, especially injection solutions or suspensions,
especially aqueous solutions of the active compounds in polyhydroxyethoxylated castor
oil, are suitable.

As carrier systems, surface-active adjuvants such as salts of bile acids or animal
or plant phospholipids, but also mixtures thereof as well as liposomes or components
thereof can also be used.

For oral administration, especially tablets, coated tablets or capsules with talc
and/or hydrocarbon vehicles or binders, such as for example, lactose, corn starch or
potato starch, are suitable. The administration can also be carried out in liquid form, such
as, for example, as juice, to which optionally a sweetener or, if necessary, one or more
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.



nephroscl erosi s, thrombic m croangi opathic syndrone, transplant rejections
and gl onerul opathy; fibrotic diseases, such as cirrhosis of the |iver,
nmesangi al cell proliferative diseases, arteriosclerosis, injuries to nerve
tissue, and for inhibiting the reocclusion of vessels after balloon
catheter treatnent, in vascular prosthetics or after nechanical devices are
used to keep vessels open, such as, e.., stents, as i nmunosuppressive
agents, for supporting scar-free healing, in senile keratosis and in

contact dermatitis. In treating injuries to nerve tissue, quick scar

formati on on t ke pbfjvgrdgsasibed formmtatipes andrfexesfordispinsingtarraleompisais@d accor di ng
to the invention, i.e., scar fornmation is prevented fromoccurring before

t he axons thieowememt . A reconstruction of the nerve conpounds was thus
facilitated. The formation of ascites in patients can al so be suppressed

W th the conpodhéprodacivardfitiointpolids dcbot@ing itdthe indleldion RAUERd ogdlemas can al so
be suppressed. Lynphangi ogenesis plays an inportant role in | ynphogenic

met ast asi Zt QiR REREE thdr-ar€knoiin in tRARE &R ekRSple 2BRpolMls oF geftf)S) : 1786- 90,
Vei kkola, T., et al., EMBO J. 2001, Mar 15; 20 (6): 1223-3I). The conpounds

according g a t arl:o ‘ﬁfﬁ%h@P@O%fogﬁgﬁ‘?@%ﬁﬂ%%%ﬁﬁtﬂ action as VEGFR ki nase 3

i nhi bitors and are ere € as effective inhibitors of
| ynphangi ogenesi s.

(1),
in which A, B, D, E, Q, W, X and R! have the meanings that are indicated in general
formula I, and M stands for halogen, first is converted into an amine and then is acylated,

or M is substituted by an NHCOR’ group.



15 By a treatnent with the conpounds according to the invention, not only a
reduction of the size of netastases but also a reduction of the nunber of
net astases i s achi eved. Such pharnaceutical agents, their fornulations and
uses are also subjects of this invention. The invention thus also rel ates
to the use of the conpounds of general forrmula | for the production of a
phar maceuti cal agent for use as or fongtreatnent of tunmor or netastasis
growt h, psoriasis, Kaposi's sarcoma, restenosis, such as, e.g.,
stent-induced restenosis, endonetriosis, Crohn's disease, Hodgkin's

di sease, | eukebdrapovads bf gener] fgmul lage alshehiaiagdindhai atchmippimsl oftgsneralgi onm,
angi of i broma; eye di seases, such as diabetic retinopathy, neovascul ar

gl auconm; foranlalllagdi seases, such as gl omerul onephritis, diabetic nephropathy,
mal i gnant nephroscl erosis, thronbic m croangi opat hic syndrome, transpl ant
rejections and gl onerul opathy; fibrotic diseases, such as cirrhosis of the
liver, mesangial «cell proliferative diseases, arteriosclerosis, injuries to
nerve tissue, and for inhibitigg theg reocclusion of vessels after balloon
catheter treatnment, in vascul ar hetr'cs or after nmechani cal devices are
used to keep vessels open, suchgs ~g., stents, as inmunosuppressive
agents, as a support in scar-l/free|lhealing, in senile keratosis and in
contact dermatitis. The for i of ascites in patients can al so be
suppressed with the conpounds X

| FG

(lla),
in which R’ stands for C;-C¢-alkyl or hydrogen, and FG means a leaving group, such as,
e.g., halogen, O-triflate, O-mesylate, O-tosylate or sulfone, first is converted into an
amide, and then the leaving group is substituted by an N(Y-R?)-R? group, or a compound

I

w 0
RY
/
NS 0]
~
X~ TNH ] i
| AN N/
=N \\\
Y R?

(),
in which R2, R, Y and Z have the meanings that are indicated in general formula I and R’
stands for C;-Cg-alkyl or hydrogen, first is saponified and then is converted into the

amide.



according to the invention.

use the conpounds of formula | as pharmaceutical agents, the latter
brought into the formof a pharnaceutical preparation, which in addition to

the active ingredient for enteral or parenteral admnistration contains

are

sui t abl e pharmaceutical, organic or inorganic inert carrier materials,
as, for exanple, water, gelatin, gum 1® arabic, |actose, starch, magnesium

st earat e,

phar maceut i cal Ereparations can be present in solid form for exanple as
e amisledormation pypeasriadoyut eecording toapssvdsghatgre knowiniigthed form for

tabl et s,

talc, vegetable oils, polyal kylene glycols, etc. The

coat &

VEGF- i nduced edemas can al so be suppressed. To

such

exanpl e as solutions, suspensions or enulsions. They optionally contain,
lisgiptuseant s such as preservatives, stabilizers, wetting agents or
enul sifiers, salts for changing osnotic pressure or buffers. For parenteral
admi ni st r at i ONFolamide Fathation, 7 i€ pbisible B fr&NS cOfrespURMAH S§tONThe eqispeci al |y
aqueous solutions of the active conpounds in pol yhydroxyet hoxyl at ed cast or

oil, are suiehadi &coﬁﬁlgqanrbgt CRYmt B8, 8zﬁurv$ialc£ﬁrﬁ_ﬁmnvtﬁn?e@h3w g such as
nma but a

nor eover ,

salts of bile acids or ani

or plant phosphol i pids,

t her eof as wel

| as |i her eof | 50, b d. F
oral - adm AperparfilanBERRETIR - RRT Bl & ygnefe EiotP B SRaaRec w n

talc

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, such as, for example, dimethylformamide, are suitable for the reaction.
The addition of a base such as N-methylmorpholine is necessary. The reaction proceeds
at temperatures of 0-100°C, whereby the procedure is preferably performed at room
temperature, but in many cases heating is indispensable. For the amide formation, the

process can also be used with the acid halide, the mixed acid anhydride, imidazolide or

SO m xtures



and/ or hydrocarbon vehicles or binders, such as for exanple, |actose, corn
starch or potato starch, are suitable. The adm nistration can al so be
carried out in liquid form such as, for exanple, as juice, to which
optionally a sweetener or, if necessary, one or nore flavoring substances,
I s added. The dosage of the active ingredients can vary dependi ng on the
nmet hod of adm nistration, age and weiZht 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
si ngl e dogéideoAguevdons Mptsetiancaf apadditighal gminogeeun, fergxomplsras gp amidealsl y doses.
17 The above-descri bed formul ations and forns for dispensing are al so
subj ect s @bt nachisaryiinel nasesbut Tneadyardeeovslpmfluéndetibe waetpounds according to
the invention is carried out according to nethods that are known in the
art. For exanplhethecassudbisdsidehlogides crllic chmpontida can b grodinded] Adw, inthé hat a
conpound of general formula Il R Elz~ M B~

case of halogen acid halides, cyclic compounds can be produced. The ring closure is then

completed optionally by adding a strong base, such as, for example, sodium alcoholates.

The same thing holds true for the sulfonic acid halides, whereby double sulfonations can

also occur.

Ureas are produced from amino compounds by reaction with isocyanates. Inert

solvents such as methylene chloride or else dimethylformamide at temperatures from

room temperature up to 100°C, preferably at 60°C. Pressure is advantageous for the

reaction.

The reaction of halopyridines with amides is carried out under catalysis, for

example by palladium or copper catalysis. In the case of copper catalysis (literature, see

Synlett. 2002, 427), solvents such as dioxane or dimethylformamide are used at

temperatures up to the boiling point of the solvent, preferably 120°C. As a base,

potassium phosphate or else cesium carbonate is used. Ethylenediamine is advantageous

for complexing the copper(l) iodide that is used as a catalyst. An application of pressure

is not harmful. In the case of palladium catalysis, both palladium(Il) salts, such as

palladium(II) acetate, and palladium(O) complexes, such as palladium(O),dibenzylidene

acetones (literature, see JACS 2002, 6043, THL 1999, 2035, Org. Lett 2001, 2539, THL

2001, 4381 or THL 2001, 3681) can.... As a solvent, toluene, dioxane or

dimethylformamide is used at temperatures from room temperature up to the boiling

point of the solvent, preferably around 100°C. As a co-ligand, BINAP, DPPF or



A*~ (I'l1), inwhich AA B Db E,E Q W X and R have the neanings that are

I ndicated in general formula I, and M stands for halogen, first is
converted into an am ne and then is acylated, or Mis substituted by an
NHCOR group. 18 Conpounds of general fornmula | are also obtained in that a
compound of general formula Ila, FG (lla), in which Rl stands for

C - C6-al kyl or hydrogen, and FG neans A | eavi ng group, such as, e.g.,

hal ogen, O-triflate, O nesylate, O-tosylate or sulfone, first is converted
into an amde, and then the |leaving group is substituted by an N(Y-R2)-R3
group, or Xanthphpromnsedl AlbapiHs/aBoRacespdriN To this end, cesium carbonate, potassium

phosphate or else sodium-t-butylate is used. These components can be combined in
various ways.

The production of the pyridinamines from the corresponding 2-halopyridines is
carried out in solvents such as pyridine or in protic polar solvents such as ethylene glycol
at temperatures up to 200°C. Catalysis by copper(I) salts can be necessary for the
reaction. The application of pressure is absolutely necessary in the case of the reaction of
low-boiling amines, but can also be used advantageously in the conventional amines.

The ether cleavage is accomplished according to known methods, for example by
reaction with boron tribromide in inert solvents, such as methylene chloride, at
temperatures of -78°C up to room temperature, preferably at -78°C.

The compounds of general formulas II, Ila and III,

w 0
R1
/
) A
s,
X NH

(1),



(It ), YR inwhich R, R3, Y and Z have the neanings that are indicated
in general formula | and FLY stands for Cl-C6-al kyl or hydrogen, first is
saponified and then is converted into the amde. 19 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 reacted according to J. Og. Chem 1995, 8414 with al um num
trimethyl and the corresponding anine2d n sol vents such as tol uene at
tenperatures of OCto the boiling point of the solvent. If the nolecule
contains two est@r grgups, both are converted into the same am de. |nstead
of alum numtringthyli sogrum hexanevhyl dosil azi de can also be used. For
am de formation 7/ all processles tHfat e known from peptide

chem stry are | soONGvai IAbl e. For , tde corresponding acid can be
reacted wth tQe mne in aprotic pola sol vents, such as, for exanple,

di net hyl f or mam &~ vitgHan acti vat derivative, that can be obtai ned,
for exanple, with hyd oxybenzotriazoP% ahl a car bodi i m de, su&h as, for

exanpl e, diisopropylc m de, at tenpdratures of ///
FG N
AN
Y 2
(lla) und (), R
[and]

inwhichA,B,D,E,Q,W,X, Y, Z, R2, and R? have the meanings that are indicated in
general formula I and M stands for halogen, FG stands for a leaving group, such as, e.g.,
halogen, O-triflate, O-mesylate, O-tosylate or sulfone, and RY stands for C1—Cg-alkyl or
hydrogen, represent valuable intermediate products for the production of the compounds
of general formula [ according to the invention and are thus also subjects of this

invention.



bet ween OC and the boiling point of the solvent, preferably at 80C The
reacti on between carboxylic acid and am ne, however, can al so be produced
by activation reagents, such as HATU

(N-di met hyl am no-1H1, 2, 3-tri azol o-[ 4, 5-b] pyridin-1-

yl met hyl ene] - N- net hyl met hanam ni um hexaf | uor ophosphat e- N- oxi de), wher eby
polar aprotic solvents, such as, for exanple, dinethylfornmamde, are
suitable for the reaction. The additiZh of a base such as

N- net hyl nor phol i ne is necessary. The reaction proceeds at tenperatures of
0- 100C, whereby the procedure is preferably performed at room tenperature,
but i n marRroduilion of the Coppeunds derandingstogheInvention he ani de fornmation, the
process can also be used with the acid halide, the m xed acid anhydri de,

i m dazol i de or Thefallpivikg examples expiais therpaeductionoef thyf componidh aceardiag tahe no gr oup,
for exanple as an amde, is not necessary in all cases, but can

advant ageanshtior withane theacdpe®f theatdimahconipoutdsdemgdimitet tdhihesodxdmpleb.or i des,
cyclic compounds can be produced. Also, in the case of hal ogen acid
hal i des, cyclic conpounds can be produced. The ring closure is then

conpl eted optionally by adding a strong base, such as, for exanple, sodium
alcoholatqgg Ihgpsanme thing holds true for the sulfonic acid halides,

wher eby dou Fg sul fonati ons can also occur. Ureas are produced from am no
s A D e D R

chl ori de or "el'se r ma

(3-trifluoromethyl-phenyl)-benzamide

i 2
d N e
NH = H\/\N\,Me
Me
/N

90 mg (0.2 mmol) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-N-(3-
trifluoromethyl-phenyl)-benzamide is dissolved in 3 ml of pyridine and mixed with 1 ml
of N,N-dimethyl-aminoethylamine and heated in a pressure vessel for 5 hours to a bath
temperature of 200°C. After cooling, it is concentrated by evaporation, and 90 mg of 2-
{[2-(2-dimethylamino-ethylamino)-pyridin-4-ylmethyl]-amino} -N-(3-trifluoromethyl-
phenyl)-benzamide is obtained.

Melting point: 100°C



roomtenperature up to 100C, preferably at 60C. Pressure is advantageous for
the reaction. The reaction of halopyridines with amdes is carried out
under catalysis, for exanple by palladiumor copper catalysis. In the case
of copper catalysis (literature, see Synlett. 2002, 427), solvents such as
di oxane or dinethyl formam de are used at tenperatures up to the boiling
poi nt of the solvent, preferably 120C.24As a base, potassi um phosphate or

el se cesium carbonate is used. Ethylenediam ne is advantageous for

conpl exing the copper(l) iodide that is used as a catalyst. An application
of pressure i SURBDRIPHHCSH areasorthefollgwinggompapndsdi um cat al ysi s, both

pal ladiun(ll) salts, such as palladiun(ll) acetate, and palladi um{ O

conpl exes, such as pal | adifun( O) 2di benzyl i dene afletope3 (literature, see
JACS 2002, 6043, THL 9 85, Og. Lett X2 , THL 2001, 4381 or
THL 2001, 3681) can.. sol vent, tol uen di oxane or di nethyl f or mam de

is used at tenperatur N@M r oom t enper at ur € upTWo the boiling point of

the solvent, preferably ariQu 1QPC. As a co-lig Bl NAP, DPPF or 21

Xant hphos is used. A base ig affsoknecessary. To this fnd, cesium carbonate,
pot assi um phosphate or els iumt-butylate is /fThese conponents can
be conbined in various ways. The production of ;h% pyry.di nam nes fromthe
correspondi ng 2- hal opyri'dhes is P

[Key: Typ = Type]

Exam- | Type R’ R’ R’ MW Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)

11 | A | (CHy),-OH | H D\ 430.5
N CF,
12 | A | (CH,,-OH | H m 4135 130-132
Z

13 | A | (CH,):OH | H

444.5 148

14 A -(CH2)sOH | H 458.5 124

1.6 A | ((CH),OMe | H 444.5

L
A

1.5 A -(CHy)sOH | H /@\ 472.5 70
L




carried out in solvents such as pyridine or in protic polar solvents such as
et hyl ene glycol at tenperatures up to 200'C. Catalysis by copper(l) salts
can be necessary for the reaction. The application of pressure is

absol utely necessary in the case of the reaction of |owboiling am nes, but
can al so be used advantageously in the conventional am nes. The ether

cl eavage is acconplished according to known nethods, for exanple by

reaction with boron tribrom de in iner25 solvents, such as nethyl ene
chloride, at tenperatures of -78 C up to roomtenperature, preferably at

-78' C. The_conpounds of general formulas 11 1lla and 1111_WQ NH M Al
B. ~' _Q (11fxam2 Rype o ( RI",a) an® [ and] RG MW Melting Point
ple No. [OC] or MS
Molar Peak
(m/e)
1.7 A \ﬂ H Q 444.5 80
* CF3
1.8 A \/?H H /@\ 444.5 65
o . CF,
1.9 A ~"on | H /@\ 444.5 81
: . CF,




inwhich A BB Db EE Q W X Y, Z R2, and R3 have the neanings that are
indicated in general fornmula I and M stands for hal ogen, FG stands for a

| eavi ng group, such as, e.g., halogen, Otriflate, O-nmesylate, O-tosylate
or sulfone, and RY stands for Cl-C6-al kyl or hydrogen, represent val uable
i nternedi ate products for the production of the conpounds of general
formula | according to the invention aftd are thus al so subjects of this

i nvention. 23 Production of the Conpounds According to the Invention The
foll owi ng exanpl es explain the production of the conmpounds according to the

i nvention wthout the scope f t3h¢= cl al mnq canpounds being linted to these
exanpl es. EXxamt¢ Type | PrBducti dh of R MW | Melting Point
2-{[ 2- (2- Di et hyl{am no- et hyl pm no) -|pyri di n-4-yl pet hyl ] -jam no} - N
(3-trilluo LphsEN(h)I -phenyl ) -benzamide F3 NH NN M N Me 9Q°@ger(MS2 [rmol ) of
2-[(2-bronp-pyridi n-4;yl met hyl ) -am{no] - N- ( 3-
trifluoronethyl-phenyl)-benzam de i|s dissolved |n 3 mM oM¢x¥ Peikneé and m xed
with 1 m |of N Ndingethyl-am noethylam ne and heated ijn a pressurne vessel
for 5 hours to a(bath (m/e)
1.10 A | (CH:N H /@\ 471.5 68
. CF,
Mez
1.11 B | -(CHy):- H NI 413.5 Resin
I Z
OH
1.12 A | Phenyl H /@\ 462.5
. CF,
1.13 A -(CHp)s- 437.54

poe
1.14 | A |-(CH),-O-(CHy),- m 439.52 174
L
0

1.15 | A -(CH,),-NMe- 452.56 85
(CHy),- )
1.16 | A |-(CHy),-S-(CHa),- N7 455.58 158
l Z
1.17 A -(CH;),-S0»- m 487.58
(CHz)z- . P4
1.18 A -(CHy)s- h’ N 423.52 148




tenperature of 200C. After cooling, it is concentrated by evaporation, and
90 mg of 2- { [2-(2-dinethylam no-ethylam no)-pyridin-4-yl nethyl]-am no}
-N-(3-trifluoronethyl- phenyl)-benzam de is obtained. Melting point: 100C 24
Simlarly produced are also the follow ng conpounds: Typ A [Key: Typ = Type]
Exam TypeR 2RRMAMEI ting Point ple No.[C] or M5 Molar Peak (nife)

1.1A-(CH2)2- OHH430.5 , CF, 1.2A-(CH2) 270HH413.5130-132

1. 3A- (CH2) 30HHI 444. 5148 CFA 1.4A- (CH2) 40HH458. 5124 CF,

Example 2.0

Production of 2-[(2-Amino-pyridin-4-ylmethyl)-amino]-N-(3-trifluoromethyl-

phenyl)-benzamide

8.747 g (19.4 mmol) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-N-(3-
trifluoromethyl-phenyl)-benzamide is heated with 175 mg of copper(I) oxide in 150 ml of
ethanediol for 23 hours under 10 bar of ammonia pressure to 80°C in an autoclave. After
the solvent is distilled off in a vacuum, the residue is purified on silica gel with a gradient
of ethyl acetate:ethanol = 100:0 to 0:100 as an eluant. 4.15 g (51% of theory) of 2-[(2-
amino-pyridin-4-ylmethyl)-amino]-N-(3-trifluoromethyl-phenyl)-benzamide with a
melting point of 64°C is obtained.

Similarly produced are:



1. 5A- (CH2) 50HH472. 570 CF, 1.6A- (CH2) 20MeH444.5 CFA 25 Exam TypeRRRMAREI ti ng

Point ple No.[C] or M5 Mblar Peak (me) 1.7AQHHI 444.580 CF, 1.8AHHI 444.565
CFA 1. 9A~~pHHI 444.581 ~ CFA 26 Exam TypeRHRMAMel ting Point ple No.[ICl
Peak

Mol ar

28

Example 2.1

2-[(2-Amino-pyridin-4-ylmethyl)-aminoj-/V-isoquinolin-3-yl-benzamide

Melting point: 202°C

Example 2.2

2-[(2-Amino-pyridin-4-ylmethyl)-amino]-N-(1 H-indazol-5-yl)-benzamide

MS: m/e 358

Melting point: 200°C

or

\%S3



(me) 1.10A(CH2) 3NHa471. 568 MeeCF, 1.11B-(CH2)2-H413.5Resin OH

1. 12APhenyl H462. 5 CF3 1. 13A- (CH2)5-437.54 1. 14A- (CH2) 2-0- (CH2) 2-439. 52174
1. 15A- (CH2) 2- NMe- 452. 5685 (CH2) 2-- - 1. 16A-(CH2)2-S-(CH2) 2-455. 58158
1.17A- (CH2) 2- SO2-487.58 (CH2)2- 1.18A-(CH2)4-423.52148 27 Exanple 2.0
Production of 2-[(2-Am no-pyridin-4-ylnmethyl)-am no]-N-(3-trifluoronethyl
phenyl) - benzam de 29

Example 2.3

2-[(2-Amino-pyridin-4-ylmethyl)-amino]- N-(2-methyl-2 H-indazol-6-yl)-benzamide

(o] —
N_
d j@e
N
NH
M
| P

MW: 37243

Example 3.0

Production of 2-{[2-(3-Benzyl-ureido)-pyridin-4-ylmethyl}-amino}-V-(3-

trifluoromethyl-phenyl)-benzamide

@fu@
k(/YT

100 mg (0.26 mmol) of 2-[(2-amino-pyridin-4-ylmethyl)-amino]-N-(3-
trifluoromethyl-phenyl)-benzamide is mixed in 2.5 ml of methylene chloride with 37.9

mg (0.29 mmol) of benzyl isocyanate, and it is stirred overnight at room temperature.



Fj 8.747 g (19.4 mol) of 2-[(2-brono-pyridin-4-ylnmethyl)-am no]-N(3-
trifluoronethyl-phenyl)-benzam de is heated with 175 ng of copper(l) oxide
in 150 m of ethanediol for 23 hours under 10 bar of ammonia pressure to
80C in an autoclave. After the solvent is distilled off in a vacuum the
residue is purified on silica gel with a gradient of ethyl acetate:ethanol
= 100:0 to 0:100 as an eluant. 4.15 g §®1% of theory) of 2-[(2-
am no-pyridi n-4-yl methyl)-am no]-N-(3-trifluoronethyl-phenyl)-benzam de with
a nelting point of 64C is obtained. Simlarly produced are; 28 Exanple 2.1
2-[ (2- Ani rﬁﬁ)eﬁwwmﬁatwnwyr%@mmonameﬁeﬂdws duefuntagiapheds 66 nHEA7a0h de Mel ting
poi nt: 202C Exanple 2.2
2- [ (2- Ami ribeopyraf - 243 Hensstl fupdido)epyridui4-KntethH J-amding biN-B-tyiflpoteerettyli de MS: ni e
358 Melting point: 200C 29 Exanple 2.3

phenyl)-benzamide with a melting point of 153°C is obtained.

Similarly produced are also the following compounds:

Typ A

[Key: Typ = Type]

Exam- | Type R' R MW | Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)
3.1 A Phenyl 505.5 185
CF,
32 A Ph (CH,),- 5335 76
33 A /@\ n-Butyl 485.5 84
) CF,




2-[ (2- Am no- pyridi n-4-yl met hyl ) - am no] -
N- (2- met hyl - 2H i ndazol - 6-yl ) -benzam de N NH MN 372. 43 Exanple 3.0

Production of 2-{[2-(3-Benzyl -ureido)-pyridin-4-ylmethyl]-am no}-N-(3
trifluoronethyl-phenyl)-benzam de 100 nmg (0.26 mmol ) of
2-[(2-am no-pyridi n-4-yl met hyl)-am no] - N- ( 3-
trifluoronethyl-phenyl)-benzamde is mixed in 2.5 m of nethylene chloride

with 37.9 ng (0.29 mmol) of benzyl isocyanate, and it is stirred overnight
at roomtenperature 30 After concentrati an by evaporation, the residue is
chr omat ogr Bx#mad | Tsge g (499R0f  t helory) Bf Melting Point
2-{[ 2- (3-benzyl {urei do) - pyridin-4-yl methyl]-am po}-N-(3-trifluorpnethyl -
phenyl ) - beplzdNo. gle with a nelting point of 153C |s obtai [f€Jor®$i|arly
produced jare al $so the foll ow ng conpounds: 10 ~Rl Typ|A [Key: Typ = Type]
Molar Peak
(m/e)
34 A /@\ Me 595.5 206
OMe
N CF,
. OMe
3.5 A /@ /@\ 573.5 186
. CF, . CF,
3.6 A /@\ /©/°F3 573.5 211
* CFs *
3.7 A /@\ Ethyl 457.5 154
N CF,
3.8 A /@ O 581.6 195
. CF,
3.9 A D\ O 555.5 180
A Rae
3.10 A /@\ -CH;4 443.4 159
. CF,
3.11 A /@\ -CH,CH,(Cl 491.9 157
N CF,
3.12 A /@\ n-Propyl 471.5 80
N CF,




Exam TypeRRIOMAWVel ting Point ple No.[C] or M5 Molar Peak (me)

3. 1APhenyl 505. 5185 CF, 3.2APh (CH2)2-533.576 CF, 3.3An-Butyl 485.584 CF 31
Exam TypeRRIOMAMel ting Point ple No.['C or MsS Mol ar Peak (nie)

3. 4AW595. 5206 Ove CF3 Owe

32
Exam- | Type R' R" MW | Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)

313 | A i-Propyl 4715 96

3.15 A -CONH; 472.4 190

3.14 A /©\ /O 497.5 103

3.16 A N Me 578.6 213
r\1 P OMe
' . OMe
3.17 A ,\1 N /@\ 556.5 203
R . cF
3.18 A N CF; 556.5 165
h‘ F /©/
3.19 A ,\1 x 488.5 198
Z
3.20 A r\1 N 538.6 213
> %

321 | A ~ 502.6 185
P :




3. 5Aaa573. 5186 CF3CF, 3.6Al CF3573.5211 CF3 3. 7AEt hyl 457. 5154 , CF3

3. 8Al ~i t581. 6195 CF3 3.9Al1555.5180 CF3 3. 10A- CH3443. 4159 CF3

3. 11A- CH2CH2C1491. 9157 CF3 3. 12An- Propyl 471. 580 CF3 32 Exam TypeRLRMAMEI ti ng
Point ple No.['Cl or M

33
Exam- | Type R R" MW | Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)
3.22 A N 516.6 171
l
3.23 A N -CH,CH,Cl 474.9 195
~
3.24 A N -CH; 426.5 225
l
3.25 A 1\1 X n-Propyl 454.5
Z
3.26 A N i-Propyl 454.5
\
3.27 A N X Ethyl 440.5
Z
3.28 A N 480.6 205
| . /[ >
3.29 A N AN -CONH; 455.5 129
Z

Examples 3.15 and 3.29 are produced analogously to Example 3.0 with use of

trimethylsilyl isocyanate.



Mol ar Peak (me) 3.13Ai -Propyl 471.596 CF3 3. 14Al 497. 5103 CF3
3. 15A- CONH2472. 4190 CF3 3. 16AMe 578. 6213 Ove Owe 3. 17Al 556. 5203 / CF3
3. 18Aryl CF3556. 5165 3. 19A488. 5198 3. 20A538. 6213 3. 21A502. 6185 33

34

Example 3.30

Production of 2-{[2-(3,3-Dimethyl-ureido)-pyridin-4-ylmethyl]-amino}-/N-(3-

isoquinolinyl)-benzamide

100 mg (0.23 mmol) of 2-[(2-bromopyridin-4-ylmethyl)-amino]-N-(3-
isoquinolinyl)-benzamide is heated in 2 ml of dioxane with 89 mg (0.28 mmol) of cesium
carbonate, 61 mg (0.69 mmol) of N,N-dimethylurea, 4.7 mg (0.0046 mmol) of
dipalladium-tribenzylidene acetone and 7.9 mg (0.014 mmol) of Xanthphos under a cover
gas and in a moisture-free environment for 9 hours to a bath temperature of 100°C. It is
then mixed with 20 ml of methylene chloride, suctioned off and concentrated by
evaporation. The residue is chromatographed on silica gel with ethyl acetate as an eluant.
24 mg (24% of theory) of 2-{[2-(3,3-dimethyl-ureido)-pyridin-4-ylmethyl]-amino}-N-(3-

isoquinolinyl)-benzamide is obtained.

(MS (CI): 441 (M*+H))



Mel ting Point Exam TypeRRMN C] or MS ple No. Ml ar Peak (nife)

3. 22ANI Ai ~516. 6171 3. 23A- CH2CH2Cl 474. 9195 3. 24A- CH3426. 5225

3. 25An- Propyl 454. 5 3. 26Ai - Propyl 454.5 3. 27AEt hyl 440.5 3. 28A480. 6205

3. 29A- CONH2455. 5129 Exanples 3.15 and 3.29 are produced anal ogously to
Exanple 3.0 with use of trinethylsilyl isocyanate. 34 Exanple 3.30
Production of 2-{[2-(3,3-Di nethyl -urei3do) - pyri di n-4-yl net hyl ] -am no}-N-(3
isoqu inolinyl)-b enzam d e

Similarly produced are also the following compounds:

Typ A Typ B 0

[Key: Typ = Type]

Exam- | Type R R’ R | MW |Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)
3.31 A N A H H | 4125 222
Z

3.32 A /@\ H H | 4294
. CF,

3.33 A y Me H [415.46

3.34 A /@:\\N Me H [415.46]| 110-113
X if

3.35 A /E:E\‘ Me H [429.48] 230-232




N O 100 nmg (0.23 mmol) of 2-[(2-bronopyridin-4-ylnmethyl)-am no]-N-(3-
i soqui nolinyl)-benzam de is heated in 2 m of dioxane with 89 ng (0.28 mmol)
of cesium carbonate, 61 ng (0.69 nmol) of N, N-dinethylurea, 4.7 ng (0.0046
mmol ) of dipalladiumtribenzylidene acetone and 7.9 ng (0.014 nmol ) of

Xant hphos under a cover gas and in a noisture-free environnment for 9 hours
to a bath tenperature of 100C. It is 3Ihen mxed wwth 20 mM of nethyl ene

chl oride, suctioned off and concentrated by evaporation. The residue is
chromat ographed on silica gel with ethyl acetate as an eluant. 24 ng (24%
of theor \)Exs#m-2} Ty@e (3, 3- di mR'hy! - ur ei fio) - pyR di n- 4- RICmbt V)Y | [Meliting Poit ( 3-

i soqui nol{i nyl ) -penzam de is obtained. (M5 (Cl): 441 (Mt+H)) 35 Sim | arly

pr oduced LqﬂeNaJ so the follow ng compounds: NH R H|I N| 'N~R [*Clo{M8Y] Typ
= Type] Typ A
Molar Peak
(m/e)
3.36 A N e Me H |429.48 130-133
=V
3.37 A /+Prop Me H |[457.54

3.38 A /@iN/\ e H |455.52
— N—Me

3.39 A /@:\\N . NF H ]455.52

3.40 A Di\\N Me Me (443.51

341 A )@iN/\ Me Me |443.51
- N-—-Me

3.42 A /@:\\N Me H [443.51

343 A m Me H [457.54

v \

344 A ):I\ Me H |443.51
N—Et
- \M
345 A /@f\ Me H [457.54
\N/ —i-Prop




Mbl ar

0 N~R H Exam TypeRRRMAMel ting Point pie No.[C] or M5 Mdlar Peak (nife)
3. 31AHH412. 5222 3. 32AHH429. 4 CF3 3. 33AMeH415. 46 3. 34Al MeH415. 46110- 113
3. 35AMeH429. 48230- 232 36 Exam TypeRRRIOMAMEI ting Point ple No.ICl or M
Peak
37
Exam- | Type R! R’ R" | mw Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)
3.46 A )iji“/\ . Me H ([457.54
~ N—i-Prop
3.47 A N\ oM Me H (473.53 199.5
Jov
Y,
3.48 A \/E‘ Me H (44351 208.8
L
3.49 A N\/\ Me H [453.50 242
N
3.50 A /©i">N " Me H [429.48 m/e 429
—Ivie
3.51 A NfMe Me H |429.48 205.1
3.52 A /@:\\N cycl.Prop H |455.52 192
3.53 A /CE\N_M cycl.Prop H |455.52 216
\’( e
3.54 A /ED:\\N Me H ([473.53 247
' '\(/\OMe




(me) 3.36A/ MeH429.48130-133 \ \ J-Me 3.37A"i-PropMeH457 54 \ N. 3.384
N, H455. 52 N-Me 3. 39A\ H455.52 Me 3. 40ANMEME443.51 ~ Me 3. 41A~\rJ
N- MeMeMe443. 51 3. 42A\ MeH443. 51
38
Exam- | Type R' R’ R | MW |Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)
3.55 A = P H |[499.57
o~ | 70
3.56 A =\ Me H [473.53
) < Uowe
3.57 A M Me H |473.53
= _LOMe
3.58 B /@\4\ Me H |429.48
N—-Me
- \N/
3.59 B /E:O” Me H [429.48
* '(Me
3.60 A N Me H [454.48
"\
CN
3.61 A aa Me H |454.48
N\
Jo e,
3.62 A N . Me H |486.53
e, xN:e
3.63 A /@f\n-m -(CH;),-O-CH; | H [|473.53
* \h/
3.64 A /CT\N‘MG -(CHz),N(CH3), | H |486.58
==




Et 3.43AMeH457.54 \i-Prop 3. 44AMeH443.51 ~N-Et 3. 45AMeH457.54 -i-Prop 37
Exam TypeRRORMAMWEI ting Point ple No.[C] or MS Mol ar Peak (Wle) 3.46A
_MeH457.54 N-i-Prop 3.47ANti MeMeH473.53199.5 3. 48A' E' MeH443. 51208. 8

3. 49AMeHA53. 50242 N

39
Exam- | Type R' R’ R" | MW Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)

3.65 A /@f\N—Me '\/\N/l H [528.61
. = k/
3.66 A /@:\\N -(CH,),-O-CHj; H [473.53

367 | A /@:\\N (CH),N(CH3), | H ]486.58

368 | A o~ H |[528.61

369 | A Qj\ Me H |454.49
) '\<\CN




3. 50A- MeMeH429. 48m e 429 3. 51AN MeMeH429. 48205.1 3. 52Acycl . PropH455. 52192
3. 53A-Me cycl . PropH455. 52216 fl 3.54AMeHA73. 53247 W 38

Exam TypeRRRIOMAMEI ting Point ple No.['Cl or M5 Molar Peak (me) 3.55A-Me
H499. 57 ~

40

Example 4.0

Production of 2-[(2-Methanesulfonylamino-pyridin-4-ylmethyl)-amino]-VN-(3-

trifluoromethyl-phenyl)-benzamide

90 mg (0.2 mmol) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-N-(3-
trifluoromethyl-phenyl)-benzamide and 23 mg (0.24 mmol) of methanesulfonic acid
amide are introduced into 5 ml of dioxane and mixed in succession with 4 mg (0.02
mmol) of copper(l) iodide, 85 mg (0.4 mmol) of potassium phosphate and 2 mg (0.02
mmol) of ethylenediamine. After 1 hour of stirring at a bath temperature of 120°C, it is
diluted with 20 ml of water and concentrated by evaporation. It is then made alkaline
with ammonia and shaken out three times with 25 ml each of ethyl acetate. The collected
organic phase is washed with water, dried, filtered and concentrated by evaporation. The
residue is made crystalline with ethyl acetate and a little hexane, stirred and suctioned off.
24 mg (26% of theory) of 2-[(2-methanesulfonyl-amino-pyridin-4-ylmethyl)-amino]-N-

(3-trifluoromethyl-phenyl)-benzamide with a melting point of 214.5°C is obtained.



3. 56AMeH473. 53 \N ~Owve 3. 57AMeH473. 53 Ove 3. 58BMeH429. 48 N-Me 3. 59BMeH429. 48
Me 3. 60AMeHA54. 48 RCN 3. 61ANMEHA54. 48 N 3. 62A"NMeH486.53 N M \ ~ry e Me
3.63A -(CH2)2-0O CH3H473.53

41
Similarly produced are:
0
R1
H/
NH
| X kl\Rz
N
Example R’ R’ MW | Melting Point
No. [°C] or MS
Molar Peak
(m/e)
4.1 /@\ <:> 526.54 259.2
o
. CF,
42 /@ _<_=_>_ 541.55 >300
S0 / Me
. CF,
43 /@\ _@_ 610.53 248.6
|-50r OCF,
. CF,
4.4 /@\ -SO,CF; 518.44 238.9
. CF,
4.5 ¥ X -SO,CH3 447.52 m/e: 447
7
4.6 F 562.52 252.5
4.7 Q _@_ 598.64 231
e OnBu
. CF,




N-Me 3.64A- -(CH2)2N(CH3)2H486.58 \ \~ Me 39 Exam TypeRRRMAMel ting Point ple
No.[Cl or M5 Mblar Peak (me) 3.65AJJ- MeNH528. 61 3. 66A- (CH2) 2- O CH3H473. 53 |
e 3.67A- (CH2) 2N( CH3) 2H486. 58 e 3. 68AH528.61 3.69AI | \MeH454. 49

42
Example R R’ MW | Melting Point
No. [°C] or MS
Molar Peak
(m/e)
4.8 /@\ '/SOT\S}' 567.01 255.2
/ Cl
N CF

4.9 N7 -

. S 550.06 234.7
I P D—CI
4.10 D\ ./SOOC% 540.56 245.7
N CF

4.11 /@ v@ 540.56 194.8
. CF %

4.12 N © @ 498.57 256
Lo | -

4.13 /(:[k}” P @_CHS 512.59 219
4




cN 40 Exanple 4.0 Production of

2-[ (2- Met hanesul f onyl am no- pyri di n-4-yl met hyl )-am no] - N- (3
trifluoromnethyl-phenyl)-benzam de 90 ng (0.2 mol) of

2-[ (2-brono-pyridi n-4-yl met hyl ) -am no] - N- ( 3-

trifluoronethyl-phenyl)-benzam de and 23 ng (0.24 nmol) of nethanesul fonic
acid amide are introduced into 5 mM o di oxane and m xed in succession with
4 nmg (0.02 mol) of copper(l) iodide, 85 ng (0.4 nmol) of potassium
phosphate and 2 ng (0.02 mol) of ethyl enediam ne. After 1 hour of stirring
at a bath tenperature of 120C, it is diluted with 20 mMl of water and
concentrated by evaporation. It is then nade al kaline wth amonia and
shaken ouEthmPgES-Qi nmes with 25 m each of ethyl acetate. The collected
organi ¢ phase is washed with water, dried, filtered and concentrated by
evaporation. The residue is made crystalline with ethyl acetate and a
little hexane, stirred and suctioned off. 24 ng (26% of theory) of

2- [ ( 2- met pasdictioh @0 Y [22BishR sl foiryfhmyih 6%l Fidin-4-31f 8@y ) Mmino]-N-(3-
(3-trifluoronethyl-phenyl)-benzam de with a nelting point of 214.5Cis

obt ai ned. dfuctiofetiiyl pheRyINBerAGhiate: Exanpl eRRMAREI ting Poi nt

193 mg (0.5 mmol) of 2-[(2-amino-pyridin-4-ylmethyl)-amino]-N-(3-
trifluoromethyl-phenyl)-benzamide is mixed in 3 ml of dichloromethane with 69 mg (0.6
mmol) of methanesulfonic acid chloride and 61 mg (0.6 mmol) of triethylamine and
stirred together for 1.5 hours at room temperature. Then, it is washed once with dilute
sodium bicarbonate solution, dried, filtered and concentrated by evaporation. The residue
is chromatographed via flash chromatography (5 g of Isolute) with a gradient of
cyclohexane:ethyl acetate =100:0 to 50:50 as an eluant. 80 mg (30% of theory) of 2-[(2-
bismethanesulfonylamino-pyridin-4-ylmethyl)-amino]-N-(3-trifluoromethyl-phenyl)-

benzamide is obtained as a resin.

(MS: m/e 542)



No.[C] or M5 Molar Peak (me) 4.111so 526.54259.2 v /| CF 4.21~SO MO
541.55>300 / , CF3 4'311 SO ZoCF, 610.53248.6 CF3 4. 4- SO2CF3518. 44238.9 CF3
4.5- SO2CH3447.52m e: 447 4.6~SO b F562.52252.5 CF 4.71s0 0 a

44

Example 6.0

Production of 2-[(2-Butyrylamino-pyridin-4-ylmethyl)-amino]-/V-(3-isoquinolinyl)-

benzamide
O
Q |
=
@(L”
NH
| g

100 mg (0.23 mmol) of 2-[(2-bromopyridin-4-ylmethyl)-amino]-N-(3-
isoquinolinyl)-benzamide is heated in 1 ml of dioxane with 89 mg (0.28 mmol) of cesium
carbonate, 24 mg (0.69 mmol) of butyramide, 4.7 mg (0.0046 mmol) of dipalladium-
tribenzylidene acetone and 7.9 mg (0.014 mmol) of Xanthphos under a cover gas and in a
moisture-free environment for 25 hours to a bath temperature of 90°C. It is then mixed
with 20 ml of methylene chloride, suctioned off and concentrated by evaporation. The
residue is chromatographed on silica gel first with hexane, then with hexane:ethyl acetate
= 8:2 and then with hexane:ethyl acetate = 1:1 as an eluant. 45 mg (42% of theory) of 2-
[(2-butyrylamino-pyridin-4-ylmethyl)-amino}-N-(3-isoquinolinyl)-benzamide with a

melting point of 173°C is obtained.



598. 64231

(me) 4.81/s0j~s567.01255.2 CF3 4.9/so ci550.06234.7 4.10s0CH540. 56245. 7 CF3

4.11/1 |

) / )

CF3 42 Exanpl eRRMAWEl ting Point No.[C] or

540.56194.8 so CF3 4.12/5020498. 57256

M5 Mbl ar

45
Similarly produced are:
0 R
P
N
NH
i X\ R
N
Example R R’ MW | Melting Point
No. [°C] or MS
Molar Peak
(m/e)
6.1 /@\ -COn-Prop 456.47 168
. CF,
6.2 N X -COMe 411.46 220
y
6.3 N7 -COEt 42549 183
l
6.4 N BN -COn-Bu 453.54 167
=
6.5 Nl S ’/004 437.50 218
A
6.6 X 549.63 212
O |~

Peak



3l so,

4.
2.
t
2.
t

&CH512. 59219 ~ N/ 43 Exanple 5.0 Production of

rifluoromethyl -phenyl)-benzam de 193 ng (0.5 mmol) of
(2-am no- pyridin-4-yl nmet hyl )-am no] - N- ( 3-
rifluoronethyl-phenyl)-benzamde is mxed in 3 m of dichloromethane with

1
[ (2- Bi snet hanesul f onyl am no- pyri di n-4-yl net hyl) -am no] - N- (3
[
[
i

69 ng (0.6 mmol) of nmethanesulfonic aw d chloride and 61 ng (0.6 mol) of

triethylam ne and stirred together for 1.5 hours at roomtenperature. Then,
it is washed ance mjthldilu e sodjum bicarbonate solutjio dried, filtered
and conce®xamptd by eRBaporation. e resi dY&W i sMulting/Beintr aphed via fl ash
chromat ography (|5 g of Isolute) with a dgradient |of cycl ohgxane: ethyl
acetate 310000 tlo 50: 50 as an eluant. 8( ngy (30% PIClioh®&Sy) of 2-[(2- b
snet hane |sul fonyl am no-pyridi n-4-ylmethyl )-am|no] -N-(3
-trifluorjonet hyl|- phenyl )- benzam de i s abtai ned|asiotar®aknt (MS: me 542) 44
(m/e)
6.7 x 453.54 112
* r\1 Z a/co-)\
6.8 1\1 AN = 529.64 219
7 v/m*<:>
6.9 N 523.59 215
® W,
e
6.10 W x -COt-Bu 453.54 91
=
6.11 /@\ G } 546.59 111
/CO
. CF, '
6.12 ,\1 x -COOEt 441.50 185
¥
6.13 Q\ COMe 42841 185
N CF,
6.14 /@:\\N CO-cycl.Prop 426.48 210-212
7/
. N
6.15 N, CO-cycl.Prop | 426.48 127-128
L
6.16 “Fs 558.48




Exanpl e 6.0 Production of
2-[ (2-Butyryl am no-pyridi n-4-yl net hyl ) -am nol - N- (3-i soqui noli nyl) benzam de
100 ng (0.23 nmol) of 2-[(2-bronopyridin-4-ylnmethyl)-am no]-N-(3-

i soqui nolinyl)-benzam de is heated in 1 m of dioxane with 89 ng (0.28 mmuol)
of cesium carbonate, 24 ng (0.69 nmmol) of butyram de, 4.7 ng (0.0046 mol)
of dipalladium tribenzylidene acet one47and 7.9 ng (0.014 mmol) of Xanthphos
under a cover gas and in a noisture-free environnent for 25 hours to a bath
tenperature of 90C. It is then mixed wth 20 m of methylene chloride,

sucti oned E}Bh f1d congeNntrafed bygevaporal pw- Nfeltlﬁfpblqpe i's

chr onmat ocraphed on silica gel first with hexane| then w th| hexane: et hyl
acetate 2 and then with hexane: ethyl acetategy s| an eluant. 45 ngy
(42% of ree; %) lof 2- °1eT b é

[ (2-butyrlyl am na- pyri di n-4-yl met hyl ) - amno] -I\I-(:;;Msgﬂ. | nol | nyl)-benzam de
with a nelting |point of 17 3C i s obtaindd. 45 SimP Ililfagr pduced are: b RZ
Mel ti ng Roi nt Exanpl e

6.17 /@ COPh 490.48
) CF
6.18 /@\ F 508.47
. CF ./CO‘C}
6.19 /©f\ " CO-cycl.Prop 440.51 114-115
—Ivie

6.20 N X CO-(CHy)s-OH | 469.54 136

(m/e)

6.21 -COOEt 444 .49 205-210

6.23 CO,CH,(i-Prop) | 472.55 187

oy
* ,(Me
6.22 m -COOEt 430.47
A\
o

6.24 /@:\\N CO,(i-Prop) | 45852 204

6.25 /©i\\N CO-cycl.Prop 440.51 105-107
=N
6.26 /@\ '/CO@ 491.47




RRMN C] or M5 No. Mol ar Peak (me) 6.1CF3-COn-Prop456.47168 6. 2-conme4dll. 46220
6. 3- COEt 425. 49183 6. 4- COn- Bu453. 54167 6. 5Nco-<437.50218 6.6549. 63212 46
Exanpl eRRMAWEl ti ng Point No.1C] or MS Molar Peak (nfe) 6.7453.54112 6. 8co
/529. 64219 6.9N )\ /523.59215 /co /

48
Example R R’ MW | Melting Point
No. [°C] or MS
Molar Peak
(m/e)
6.27 FL COOEt 430.47 213
Jov;
6.28 )ijf\"‘ y COOEt 444.49 194-196
—Me
- \’\{
6.29 /@\ CO-cycl-Prop 545.45 213
3 CF,
6.30 /@\ CO-t-Bu 470.49 155
. CF,
6.31 N AN -CO-CH,-0O- 471.51 86
Z
| (CH),0H




6. 10ry- CO - Bu453. 5491 6.11/c v r546.59111 CF3 6. 12- COCEt 441. 50185

6. 13a428.41185 ., |/ CF3 CF, 6.14\CO cycl.Prop426.48210-212 ' N
6. 15CO cycl . Prop426.48127-128 6. 16a~558.48 ., /| CF3 ~~
49
Example 6.32

Similarly produced is:

2-{[2-(Acetyl-methyl-amino)-pyridin-4-ylmethyl]-amino} - N-isoquinolin-3-yl-benzamide
N7
Q
X
N
NH I
N
A
U T
Z

Melting point 71°C
Example 7.0

Production of 2-{[2-(2-Oxo-pyrrolidin-1-yl)-pyridin-4-ylmethyl]-amino}-N-(3-

trifluoromethyl-phenyl)-benzamide

O
CF,
CC
NH Q
\\C( o
y N
156 mg (0.5 mmol) of 2-{[2-(2-ox0-pyrrolidin-1-yl)-pyridin-4-ylmethyl}-amino}-
benzoic acid is mixed in 5 ml of dimethylformamide with 0.12 ml (1 mmol) of 3-
aminobenzotrifluoride, 228 mg (0.6 mmol) of HATU ( N-dimethylamino-1H-1,2,3-

triazolo-[4,5-b]pyridin-1-ylmethylene]-N-methylmethanammoniumhexafluorophosphate-

N-oxide) and 0.14 ml of N-methylmorpholine, and it is stirred overnight at room



CF, 47 Exanpl eRRMAWVElIting Point No.['Cl or MS Molar Peak (me)
6. 17COPh490. 48 / CFA 6. 18F508.47 / CFA 6. 19CO cycl . Prop440.51114-115 °
fJ-Me 6.20C0O (CH2) 4- OH469. 54136 6. 21\ ~- COCEt 444. 49205-210 \ M
6. 22- - COCEt 430. 47

50

temperature. It is diluted with ethyl acetate and washed in succession with saturated
sodium bicarbonate solution, water and saturated common salt solution. The organic
phase is dried, filtered and concentrated by evaporation. The residue is chromatographed
on Isolute as a mobile solvent. 95 mg (42% of theory) of 2-{[2-(2-oxo0-pyrrolidin-1-yl)-

pyridin-4-ylmethyl]-amino} - N-(3-trifluoromethyl-phenyl)-benzamide is obtained.

(MS: m/e 454)

Similarly produced are:

(0]
R1
Ve
N
NH
G
| N
/N
RLR, YandZ= G
Example R! G MW | Melting Point [°C]
No. or MS Molar Peak
(m/e)
7.1 NS ji 439.5 189°C
7 7




6. 23\ SCORCH2(i - Prop) 472. 55187 Me 6. 24NC02(i - Prop) 458. 52204 M
6. 25NCO- cycl . Prop440. 51105-107 ~ Me 6.26\/491.47 /| CFA 48
Exanpl el I | RMAMel ting Point No.[C] or M5 Molar Peak (me) 6.27COCEt430.47213

51
Example R! G MW | Melting Point [°C]
No. or MS Molar Peak
(m/e)
7.2 i 455.4 m/e 455
CF —N NH
. 5 s
7.3 469.5 209
/@ * ﬁNzMe
: cF, U
7.4 N i 438.5 154
l Z —N NH
/
7.5 N 435.5 217.3
I Z » =N
7.6 K 426.48 195-200
m +—N
7.7 /@:\\N 426.48 105-110
AN .




6. 28/ N- MeCOCEt 444. 49194- 196 6. 29CO cycl - Prop545. 45213 CFA

6. 30CO-t - Bu470. 49155 CF3 6. 31-CO CH2- O 471.5186 (CH2)20H 49 Exanple 6.32
Simlarly produced is:

2-{[2- (Acetyl - net hyl - am no) - pyri di n- 4-yl met hyl ] - am no}

-N-i soqui nolin-3-yl-benzanmide \ "~ I{/ N O MlIlting point 71 C Exanple 7.0
Production of 2-{12-(2-Oxo-pyrrolidin-52-yl)-pyridin-4-ylnethyl]-amno]-N-(3
trifluoronethyl-phenyl)-benzam de 156 ng (0.5 mmol) of
2-{[2-(2-oxo-pyrrolidin-1-yl)-pyridin-4-ylme hyl]-am no}- benzoic acid is

m xed i n Examplef8.¢4i met hyl formam de with 0.12 mi (1 mmol) of 3-

Produced similarly to Example 6.0 is:

2-{[2-(2-Hydroxymethyl-5-o0xo-pyrrolidin-1-yl)-pyridin-4-ylmethyl]-amino}-/V-

isoquinolin-3-yl-benzamide

N
= OH

Similarly produced to this are:



am nobenzotrifluoride, 228 ng (0.6 mmol) of HATU (N-di net hyl am no-1 H1, 2, 3-
triazol o-[4,5-b] pyridin-1-yl nmethyl ene] - N-net hyl net hanammoni umhexaf | uor ophosp
hat e- N-oxide) and 0.14 nml of N-nethylnorpholine, and it is stirred
overnight at room 50 tenperature. It is diluted with ethyl acetate and
washed in succession with saturated sodium bicarbonate solution, water and
saturated common salt solution. The organic phase is dried, filtered and
concentrated by evaporation. The reside is chromatographed on Isolute as a
nmobi | e solvent 95 ny (42% of theory) of 2-{[2-(2-oxo-pyrrolidin-1-yl)-

pyrl d| n- ] """i y! ] am1||0} - ( 2 t ri 'F | uoronet h\yLF nh et yl A hnn7:| de | S
obt ai ned. F(y"ﬂ/@p e 4548) Sinmlarly ﬁr oducdd MW Fé‘ﬂ@“&gﬂﬂ‘ii o
Exanpl eREGMAWEI tijng Point [C] |No.or MS Mollar Peak|(nme) 7. 39.5189C 51
Exanpl e Nel Nong |Poi nt [ C] orM M°lar eak
(m/e)
8.1 ﬂ A 467.53 98°C
Z « —N
iOH

8.2 467.53 76°C

8.3 467.53 95°C

8.4 447.50 86°C

8.5 481.94 186°C

8.6 440.51 196-198

8.7 440.51 100 (Dec.)

8.8 440.51 159

8.9 440.51




No. RGW\r

M5 Mbl ar

Peak (me) 7.2\ 2455 4me 455 ft
469.5209 ~/ 7.4 | [-N. NH438.5154 7.5435.5217.3 |

7.3/ CF -
p\ R 7.6/ /-

426.48195-200 N 7. 7~N-426.48105-110 52 Exanple 8.0

JN . N- Me

54
Example R G MW Melting Point [°C]
No. or MS Molar Peak
(m/e)
8.10 2\ ke i 441.49
8.11 N 0 441.49
~ \N—Me —NJ\NH
\/
8.12 o i 441.49
L |
8.13 D:\\N ] jL H 441.49
: ( A
8.14 =N 5 454.33
N—Me
=9 « —N
8.15 \, 45433
N «—N
- \
Me
8.16 > 5 45433
N—Me
\N/ _N
8.17 N 45433
Jou .
8.18 /@ _ 5 468.56
—i-Prop
= —N
8.19 NG 468.56
o |




Produced simlarly to Exanple 6.0 is: 2-{

[ 2- (2- Hydr oxynet hyl - 5- oxo-pyrrolidin-1-yl)-pyridin-4-ylnmethyl]-amno}-N isoq
uinolin-3-yl-b enzam de Simlarly produced to this are: 0 53 Exanple
Melting Point 1C] No. RGWor M5 Mol ar Peak (mfe) 8.1SOH467.5398C 8. 2N

0467.5376C / |/ 8.3.-N 467.5395C OH ry -
55

Example 9.0

Production of 2-{[2-(2,5-Dioxo-pyrrolidin-1-yl)-pyridin-4-ylmethyl]-amino}-/NV-(3-

trifluoromethyl-phenyl)-benzamide

1 QL
\ CF,
o}
NH
oY
| L%

193 mg (0.5 mmol) of 2-[(2-amino-pyridin-4-ylmethyl)-amino]-N-(3-
trifluoromethyl-phenyl)-benzamide is mixed in 20 ml of dichloromethane with 0.21 ml
(1.5 mmol) of triethylamine, and it is mixed at room temperature drop by drop with a
solution of 93 mg (0.6 mmol) of succinic acid dichloride in 3 ml of methylene chloride.
After stirring overnight at room temperature, it is diluted with methylene chloride and
washed in succession with water, saturated sodium bicarbonate solution and saturated
common salt solution. Then, the organic phase is dried, filtered and concentrated by
evaporation. The residue is chromatographed on Isolute (Separtis Company) with a
gradient of methylene chloride:ethanol = 100:0 to 95:5. 120 mg (51% of theory) of 2-
{[2-(2,5-dioxo-pyrrolidin-1-yl)-pyridin-4-ylmethyl]-amino} -N-(3-trifluoromethyl-

phenyl)-benzamide is obtained.

(MS: m/e 468)



8.4/ N 447.5086C \ 8.5481.94186C 8. 6. - N440.51196-198 8.7/ - 440.51100 (Dec.)
\ -MeN 8.8440.51159 8.9N Me ' - Q 440.51 / ~~I".illemu\// 54
Exanpl eRGWMWEI ting Point [C] No.or MS Ml ar Peak (nie)

56

Similarly produced is:
Example 9.1

2-{[2-(3,5-Dioxo-morpholin-4-yl)-pyridin-4-ylmethyl]-amino}-N-(3-trifluoromethyl-

F F
F
Cr
0
NH o)
e

—~N 0]

phenyl)-benzamide

Melting point 201.9°C



8.10~ -Me . IN N H441.49 JJMe 8.11N-Me O 441.49 \ ~-1ly NH 8.12N Me441.

8.13JH 441.49 - N[ Me 8.14454.33 cJ N-Me 8.15454.33 Me6

57

Example 10.0

Production of 2-[(2-(3-Chloropropanesulfonylamino-pyridin-4-ylmethyl)-amino]-/NV-

(3-trifluoromethyl-phenyl)-benzamide

135 mg (0.35 mmol) of 2-[(2-amino-pyridin-4-ylmethyl)-amino]-N-(3-
trifluoromethyl-phenyl)-benzamide is mixed in 10 ml of dichloromethane with 62 mg
(0.35 mmol) of 3-chloropropanesulfonic acid chloride and 49 pl (0.35 mmol) of
triethylamine, and it is stirred for 2 hours at room temperature. Then, it is washed once
with saturated sodium bicarbonate solution, filtered and concentrated by evaporation.
The residue is chromatographed via flash chromatography (5 g of Isolute) with a gradient
of dichloromethane:ethanol = 100:0 to 90:10 as an eluant. 67 mg (36% of theory) of 2-
[(2-(3-chloropropanesulfonylamino-pyridin-4-ylmethyl)-amino]-N-(3-trifluoromethyl-

phenyl)-benzamide is obtained.

(MS (CI): 491 (100%, M*+H-HCI))

49



-N 8. 16N-Me454.33 8. 17ry Me -N454.33 /"' 8.18/ N 468.56 -i-Prop "P  8.19N
N468. 56 /N 55 Exanple 9.0 Production of

-{12-(2,5-Di oxo-pyrrolidin-1-yl)-pyridin-4-ylnethyl]-amno}-N(3
rifluoronethyl -phenyl)-benzam de 193 ng (0.5 nmol) of

2
tri
2-[ (2-am no-pyridi n-4-yl met hyl ) -am no] - N- ( 3-

58

Example 11.0

Production of 2-{[2-(1,1-Dioxo-1A%-isothiazolidin-2-yl)-pyridin-4-ylmethyl]-amino}-

N-(3-trifluoromethyl-phenyl)-benzamide

58 mg (0.11 mmol) of 2-[(2-(3-chloropropanesulfonylamino-pyridin-4-ylmethyl)-
amino]-N-(3-trifluoromethyl-phenyl)-benzamide is suspended in 5 ml of ethanol and
mixed with 5 mg of sodium hydride (55% in mineral oil). The mixture is refluxed for 1
hour, mixed with 10 m] of water and extracted with ethyl acetate. The aqueous phase is
saturated with sodium sulfate and extracted repeatedly by stirring with ethyl acetate
overnight. After the combined extracts are concentrated by evaporation, 50 mg (93% of
theory) of 2-{[2-(1 ,1-dioxo-1A%-isothiazolidin-2-yl)-pyridin-4-ylmethyl]-amino}-N-(3-

trifluoromethyl-phenyl)-benzamide is obtained.

(MS (CI): 491 (100%, M*+H))



trifluoronethyl-phenyl)-benzamde is mxed in 20 m of dichloronethane with
0.21 mM (1.5 mmol) of triethylamne, and it is mxed at roomtenperature
drop by drop with a solution of 93 ng (0.6 mmol) of succinic acid
dichloride in 3 m of nmethylene chloride. After stirring overnight at room
tenperature, it is diluted with nethylene chloride and washed in succession
with water, saturated sodi um bi carbonai9e sol ution and saturated comon salt
solution. Then, the organic phase is dried, filtered and concentrated by
evaporation. The residue is chromatographed on Isolute (Separtis Conpany)
with a gExampht128 net hyl ene chloride: ethanol= 100:0 to 95:5. 120 ng (51%
of theory) of 2 { [2-(2,5-dioxo-pyrrolidin-

-yl)-pyridin-4-ylmethyl]-amno} -N(3-trifluoronethyl- phenyl)-benzanide is
obtained. (Ms: me 468) 56 Simlarly produced is: Exanple 9.1 2-{

[ 2- (3, 5- DivoRoydifeay-ethryl)- z/H)mMol-slyn-ZL{ml(mdrtuylemd)q)}yrmu(-a- trifluoromethy
| phenyl)-benzam de Melting point 201.9C 57 Exanpl e 10.

ylmethyl]-amino}-benzamide

N
SN
L
OH

AN
Me
T

50 mg (0.11 mmol) of N-[2-(2-methoxy-ethyl)-2H-indazol-5-yl]-2-{[2-(3-methyl-
ureido)-pyridin-4-ylmethyl]-amino}-benzamide is introduced into 5 ml of methylene
chloride and mixed drop by drop under argon and in a moisture-free environment at
—78°C with 0.56 ml of boron tribromide (1 molar in methylene chloride). It is stirred for
15 more minutes, the cold bath is removed, and it then is stirred for 2 more hours. Then,
it is mixed with water, the methylene chloride is drawn off, made alkaline with sodium
bicarbonate solution and extracted twice with 15 ml each of ethyl acetate. The collected
organic phase is dried, filtered, and concentrated by evaporation. The residue is
chromatographed on silica gel with a gradient of methylene chloride:ethanol = 100:0 to
90:10 as an eluant, and 27 mg of N-[2-(2-hydroxy-ethyl)-2H-indazol-5-yl]-2-{[2-(3-

methyl-ureido)-pyridin-4-ylmethyl]-amino} -benzamide is obtained.



Producti on of

2-[ (2-(3-Chl oropropanesul fonyl am no- pyri di n-4-yl met hyl )-am no] - N
(3-trifluoronethyl-phenyl)-benzamde F NHH O\ NOS~"cl N 135 ng (0.35
mmol ) of 2-[(2-am no-pyridin-4-ylnmethyl)-am no]-N-(3-
trifluoronethyl-phenyl)-benzamde is mxed in 10 m of dichloronethane with
62 mg (0.35 nmol) of 3-chl oropropanesgg fonic acid chloride and 49 gl (0.35
mol) of triethylamne, and it is stirred for 2 hours at roomtenperature.
Then, it is washed once wth saturated sodi um bi carbonate sol ution,
filtered and cO8meibulyracddediromthpareespanding Méthoxyewimpeendssarghr onat ogr aphed
via flash chromat ography (5 g of Isolute) with a gradient of

di chl or onet hane: et hanol = 100:0 to 90: 10 as an eluant. 67 ng (36% of theory)
of 2- [(2-(3-chloropropanesul fonyl am no-pyridi n-4-yl met hyl)-am no]-N(3
-trifluoronethyl- phenyl)-benzam de s obtained. (M5 (Cl): 491 (100%

W-H HCl)) 58 Exanple 11.0 _R
N
NH
y
i Xy~ R
/N
Example R R’ MW | Melting Point [°C)
No. or MS Molar Peak
(m/e)
12.1 :/ e /ﬁ\N/\/°H 459.51 187
N .
12.2 m"‘/\ /ﬁ\u/ 459.51 228
) OH
12.3 = __/—OH 459.51 229
Jee A
124 e f 459.51
o | A
12.5 /CE\\N /ﬁ\ o 459.51 220
AT
Me




Producti on of

2-{[2-(1, 1-Di oxo-12, 6-i sot hi azol i di n-2-yl)-pyridi n-4-yl net hyl ] -am no}
N-(3-trifluoronethyl -phenyl)-benzam de H 58 ng (0.11 nmol) of

2-[ (2-(3-chl oropropanesul f onyl am no- pyri di n-4-yl net hyl ) -

am no] -N-(3-trifluoronethyl-phenyl)-benzam de is suspended in 5 m of
ethanol and mxed with 5 ng of sodi umslthydride (55%in mneral oil). The

m xture is refluxed for 1 hour, mxed with 10 ml of water and extracted
with ethyl acetate. The aqueous phase is saturated wth sodiumsulfate and
ext r act ed Pregyuction of JnteymedipteCompeynds et hyl acetate overnight. After the
conbi ned extracts are concentrated by evaporation, 50 ng (93% of theory) of
2-{[2-(1, 1-di oxo-126-isothiazolidin-2-yl)-pyridin-4-ylnmethyl]-amno }-N(3-
trifluoronethyl-phenyl)-benzam de is obtained. (M5 (CO 491 (100% M +H)) 59
Exanpl e 1Zxemptd - ( 2- Hydr oxy- et hyl ) - 2H-i ndazol - 5-yl | - 2-{

[ 2- (3-net hyl -urei do)-pyridin-4 ylnethyll-am no}-benzam de OH 50 ng (0.11
nmol ) of N-[ 2- ( 2- met hoxy- et hyl ) - 2Hi ndazol - 5-yl ]-2-{[ 2- ( 3- net hyl -

urei do) - pyridin-4-yl nmethyl]-am no}-benzam de is introduced into 5 m of

met hyl ene If the production of intermediate compounds is not described, the latter are known

or can be produced analogously to known compounds or to processes that are described

here.

Stage 1

a) Production of 2-Bromopyridine-5-carbaldehyde

0]

~N
Br

is carried out according to F. J. Romero-Salguerra et al. THL 40,859 (1999).

b) Production of 2-Bromo-isonicotinic Acid

\

160 g (0.93 mol) of 2-bromo-4-methyl-pyridine is added in drops to 152 g (0.96

mol) of potassium permanganate in 4 1 of water. Then, it is stirred under reflux for one



chl oride and m xed drop by drop under argon and in a noisture-free
environnent at -78C with 0.56 m of boron tribromde (1 nolar in methylene
chloride). It is stirred for 15 nore mnutes, the cold bath is renoved, and
it then is stirred for 2 nore hours. Then, it is mxed with water, the

met hyl ene chloride is drawn off, nade al kaline with sodium bicarbonate
solution and extracted twice with 15 ml each of ethyl acetate. The coll ected
organic phase is dried, filtered, and @ncentrated by evaporation. The
residue is chromatographed on silica gel with a gradient of nethyl ene
chloride: ethanol = 100;0 t 90: 1Q as an eluant, and 27 of

N-[ 2- ( 2- h%]’l 018 ﬁ%g)((_).%_l_n}o dgfa?a_sgl_nmpfr_n?qngfn‘a_tc( 1§ .added once m%?e. After two

met hyl - ur ei do) - pyri di n-4-yl met hyl ] -am no} -benzam de is obtained. 60

Si i | arl y agdigemad éemﬁ obHrTiRg uadar tid sugtionsd lodhiy adohpaigeer Gglise and

Exampl eR12MAVel ting Point [*C No.or M5 Molar Peak (me) 12.1/ --

p”/ oHA59. 5vasid wiklewit2r. ZBeOaqbeARhaNd is shaken out three times with dichloromethane.

The aqueous phase is concentrated by evaporation to one-half its original volume, and the
pH is set at 2 with concentrated hydrochloric acid. The precipitated solid is suctioned off

and dried at 70°C in a vacuum. 56.5 g of white solid product accumulates.

Production of 2-Bromo-4-hydroxymethyl-pyridine

OH

\

30.2 ml (295 mmol) of triethylamine is added to 56.5 g (280 mmol) of 2-bromo-
isonicotinic acid in 1.2 1 of THF. Then, it is cooled to —10°C and mixed drop by drop
with 38.2 ml (295 mmol) of isobutyl chloroformate. After stirring has been continued for
one hour at —10°C, it is cooled to —70°C and mixed drop by drop with 590 ml (590 mmol)
of LiAlHg solution (1 M in THF). After stirring is continued for one hour at —70°C, it is
allowed to reach —40°C. 600 ml of 50% acetic acid is added. It is stirred overnight at
room temperature. The insoluble components are suctioned off, and the filtrate is
concentrated by evaporation. The residue is purified on silica gel with hexane and

hexane/ethyl acetate 1:1. 28.0 g of white solidifying oil accumulates.



12. 3459. 51229 12.4~/~/oH j 459.51 "C C/ Np 12.5| ~p~~ 459.51220 OH 61
Production of Internedi ate Conpounds Exanple A If the production of

i ntermedi ate conpounds is not described, the latter are known or can be
produced anal ogously to known conpounds or to processes that are described
here. Stage 1 a) Production of 2-Bronopyridi ne-5-carbal dehyde is carried out
according to F. J. Romero-Sal guerra ete3al. THL 40,859 (1999). b) Production
of 2-Brono-isonicotinic Acid

Production of 2-Bromo-4-formyl-pyridine:

149 g (1714 mmol) of manganese dioxide is added in measured quantities to 28.0
g (148.9 mmol) of 2-bromo-4-hydroxymethyl-pyridine in 500 ml of dichlormethane
within 6 hours. Then, stirring is continued at room temperature for 48 hours. Itis
suctioned off over Celite and concentrated by evaporation. 16.4 g of solidifying white oil
accumulates.

2-Bromo-4-formyl-pyridine can also be produced according to THL 42, 6815

(2001) from 2-bromo-4-picoline in two stages.
Stage 2

Production of 2-[(6-Bromo-pyridin-3-ylmethyl)-amino]-N-isoquinolin-3-yl-benzamide

Br

3.46 g (13.17 mmol) of 2-amino-N-isoquinolin-3-yl-benzamide is introduced into
50 ml of methanol, mixed with 1.5 ml of glacial acetic acid as well as 2.45 g (13.17

mmol) of 2-bromopyridine-5-carbaldehyde and stirred for 24 hours under argon and in a



OH 160 g (0.93 nol) of 2-brono-4-methyl-pyridine is added in drops to 152 g
(0.96 nol) of potassium permanganate in 4 1 of water. Then, it is stirred
under reflux for one 62 hour before 152 g (0.96 nol) of potassium

per manganate i s added once nore. After two additional hours of stirring
under reflux, it is suctioned off in a hot state over Celite and washed
with water. The aqueous phase is shaken out three tinmes with

di chl oromet hane. The aqueous phase i $4concentrated by evaporation to
one-half its original volunme, and the pHis set at 2 wth concentrated
hydrochloric¢ acid. The precipitated solid_ s suctioned. o a ied at 70C
'n a vacuisHEE e gejfongient & TRofh (SR EUASC TP LI ARRRIth BromaL bh of

2- Brono- 4- hydr oxynet hyl -pyridine 30.2 m (295 mmol) of triethylamne is
added to 98a) of sodwmn ¢yanoorelydrdanshsbured dfanetdes # kouseatdom temperatuigf  THE
Then, it is cooled to -10C and m xed drop by drop with 38.2 m (295 mmol)

of i sobut yftecédnoemsfatiomby evapafation ugddr vaguugn, thesreidenis taken upirediliftor one hour

at -10C, it is cooled to -70C and m xed drop by drop with 590 m (590 mmol)
of Li AlH4 saditidbicarbopdte Nblutior kitd) suchbriedofS tTherésidpeitbat ¢OsHtainedd f or one hour at
-70C, it is allowed to reach -40C. 600 m of 50% acetic acid is added. It
I's stirr eGbéévﬁfv@lygﬁéciﬁiatqdfiﬁ@mﬂleeémﬁraééth't& @nd SltEohdISHIT HBEReAPMPROENt S are

suctioned off, and the filtrate iss concentrated by evaporation. The residue

i's purifiediQB ik Is! i in Wil Pash BXAHEn @B aphed on silica gel with hexane:ethyl

acetate = 1:1 as an eluant. 3.27 g (57% of theory) of 2-[(6-bromo-pyridin-3-ylmethyl)-

amino]-N-isoquinolin-3-yl-benzamide is obtained.



hexane/ et hyl acetate 1:1. 28.0 g of white solidifying oil accunmul ates. 63
Production of 2-Brono-4-fornyl-pyridine: 149 g (1714 mmol ) of manganese

di oxide is added in nmeasured quantities to 28.0 g (148.9 nmol) of

2- br ono- 4- hydr oxynet hyl -pyridine in 500 m of dichlornethane wthin 6
hours. Then, stirring is continued at roomtenperature for 48 hours. It is
suctioned off over Celite and concentréat ed by evaporation. 16.4 g of
solidifying white oil accunul ates. 2-Brono-4-fornyl-pyridine can al so be

pr oduced accordln%gdo THL 42, 6815 (2001) from 2-brono-4-picoline in two
stages. Stage 9 wEgdused ¢

2-[(6-Brono-pyridin-3-yl methyl)-am no]-N-isoquinolin-3-yl-benzam de 3.46 ¢
(13.17 nmol) of 2-am no-N-isoquinolin-3-yl-benzam de is introduced into 50
m of methanol, mxed with 1.5 m of glacial acetic acid as well as 2.45 g
(13.17 ne#(2-Bodmeppridimagyimethyp-aminej- Masogamotia-Bykbaizamidd for 24 hours
under argon and in a 64 noisture-free environnment at room tenperature. Then,
it is mxed with 828 ng (13.17 mmol) of sodi um cyanoborohydri de and stirred
for another 24 hours at roomtenperature. After concentration by

evapor ati on under vacuum the resid%g Eiiif%fﬂ up in dilute

N

2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(3-trifluoromethyl-phenyl)-benzamide



sodi um bi carbonate sol ution and suctioned off. The residue that is obtained
is absorptively precipitated in a little ethyl acetate and sucti oned off
repeatedly. The residue that is obtained in this case is chronmatographed on
silica gel with hexane:ethyl acetate = 1:1 as an eluant. 3.27 g (57% of

t heory) of 2-[(6-brono-pyridin-3-ylnethyl)-

am no] - N-i soqui nol i n-3-yl -benzam de i seobtained. 65 Simlarly produced are:
2-1(2- Brono- pyri di n-4-yl met hyl ) -am nol - N-i soqui nol i n- 3-yl - benzam de
2-1(2-Brono-pyridin-4-ylmethyl)-amnol -N-(3-trifluoronethyl-phenyl)-benzam d
e F3 66 EXxappte B |" Stage Production of

2-[ (2-Brono-pyridin-4-ylmethyl)-am no]-benzoic Acid Methyl Ester 6.04 g (40
mol ) of anthranilic acid nethyl ester in 600 m of methanol is mxed wth
3.2 mM of acetic acid and 7.4 g (40 mmol) of 2-bronopyri di ne-4-carbal dehyde
and stirnggdtagyerni ght at 40C. 3.8 g (60 nmol) of sodi um cyanoborohydride is
added thereto and stirred overnight at 40C. 3.8 g (60 mol) of sodium
cyanoborohydride is added again and stirred over the weekend at 40C It is
m xed with water and | argely

Production of 2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-benzoic Acid Methyl Ester

6.04 g (40 mmol) of anthranilic acid methyl ester in 600 ml of methanol is mixed
with 3.2 ml of acetic acid and 7.4 g (40 mmol) of 2-bromopyridine-4-carbaldehyde and
stirred overnight at 40°C. 3.8 g (60 mmol) of sodium cyanoborohydride is added thereto
and stirred overnight at 40°C. 3.8 g (60 mmol) of sodium cyanoborohydride is added
again and stirred over the weekend at 40°C. It is mixed with water and largely
concentrated by evaporation. The aqueous phase is extracted with ethyl acetate, and the
combined organic phases are dried, filtered and concentrated by evaporation. The crude
product is chromatographed on silica gel with a gradient that consists of hexane and
hexane/ethyl acetate 1:3 and hexane/ethyl acetate 1:1 as an eluant. 10.0 g (78% of
theory) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-benzoic acid methyl ester is obtained

as a colorless oil.



concentrated by evaporation. The aqueous phase is extracted with ethyl
acetate, and the conbined organic phases are dried, filtered and
concentrated by evaporation. The crude product is chromatographed on silica
gel with a gradient that consists of hexane and hexane/ethyl acetate 1:3
and hexane/ethyl acetate 1:1 as an eluant. 10.0 g (78% of theory) of

2-[ (2-brono-pyridi n-4-yl met hyl ) - am nol67benzoi c acid nethyl ester is obtained
as a colorless oil. 67 Production of

2-[ (2-Brono-pyridin-4-yl met hyl ) -am nol - benzoic Acid 10.0 g (31.2 nmol) of

2- [ (2- br okimamplei@i n- 4- yl net hyl ) - ami no] - benzoic acid nethyl ester is

di ssolved in 290 ml of ethanol and mxed with 31.2 m of 2 M sodium

hydr oxi de sol ution. After having been stirred overni ght at roomtenperature,
the ethanol is drawn off, and the aqueous phase is shaken out with ethyl
acetate. Thstaggueous phase is acidified with concentrated hydrochloric
acid. The precipitate that is fornmed is suctioned off and dried. 5.93 g
(62% of 2-[(2-brono-pyridin-4-ylnethyl)-am no]- benzoic acid accunulates in
the formof a white solid. 68 2"d Stage Production of

2- [ (2 Br oD bl feth bt il Dbk Zid Bz AL izl -

yl ) -benzam

OH

NH Br

N

10.0 g (31.2 mmol) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-benzoic acid
methyl ester is dissolved in 290 ml of ethanol and mixed with 31.2 ml of 2 M sodium
hydroxide solution. After having been stirred overnight at room temperature, the ethanol
is drawn off, and the aqueous phase is shaken out with ethyl acetate. The aqueous phase
is acidified with concentrated hydrochloric acid. The precipitate that is formed is
suctioned off and dried. 5.93 g (62%) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino}-

benzoic acid accumulates in the form of a white solid.



0.500 g (1.6 mmol ) of 2-[(2-brono-pyridin-4-yl rrethyl) am no] benzoi c acid,
0.471 g (3.2 mmol ) of 2-nethyl-2Hindazol -6-ylamne, 0.4 m (3.68 muol) of
N met hyl norpholine and 0.729 g (1.92 mmol) of

O (7-azabenzotriazol -1-yl)-1,1,3,3- tetranethyl uroni unmhexaf| uor ophosphat e
(HATU) in 25 m of dinethylformam de are stirred for 16 hours at room
tenperature. The dinethylformam de is grawn off in an oil punp vacuum The

remai ning residue is drawn off in saturated sodi um bi carbonate solution. It
is extract edd three tines with ethyl acetate, and the conbined organi c phases
are dri ed2"fStageer ed and concentrated by evaporation. The residue is

chromat ographed on silica gel with a gradient that consists of

hexane: acetone = 100:0 to 50:50 as an eluant. O. 669 g (96% of theory) of

2-[ (2-brono-pyridin-4-yl nethyl)-am no] N ( 2- net hyl -

i ndazol - 6 Prbdudtion Hi[eBiemepyALILLL hﬂethmahﬁﬁmvgzanémylgmﬁmpw
Simlarly produced are also the fol ovm ng conpounds

2-1(2- Bro&g H&iiérﬂidg 4-yl met hyl ) -am nol - N- (1- net hyl - 1H i ndazol - 6-yl ) - benzam d
e 2-1(2-Brfono-pyridin-4-yl methyl)-am no]-N(1Hindazol - 6-yl)-benzam de
2-1(2-Brono-pyridi n-4-yl met hyl )-am no] - N- (1H-i ndazol - 5-y1) - benzam de 70
Exanple D Stage 1

0.500 g (1.6 mmol) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-benzoic acid,
0.471 g (3.2 mmol) of 2-methyl-2 H-indazol-6-ylamine, 0.4 ml (3.68 mmol) of N-
methylmorpholine and 0.729 g (1.92 mmol) of O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluroniumhexafluorophosphate (HATU) in 25 ml of dimethylformamide are
stirred for 16 hours at room temperature. The dimethylformamide is drawn off in an oil
pump vacuum. The remaining residue is drawn off in saturated sodium bicarbonate
solution. It is extracted three times with ethyl acetate, and the combined organic phases
are dried, filtered and concentrated by evaporation. The residue is chromatographed on
silica gel with a gradient that consists of hexane:acetone = 100:0 to 50:50 as an eluant.
0.669 g (96% of theory) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-N-(2-methyl-2H-

indazol-6-yl)-benzamide is obtained in the form of a beige foam.



Producti on of

2-{[2-(2-Oxo-pyrrolidin-1-yl)-pyridin-4-ylmethyll-am no}-benzoic Acid Mt hyl
Ester 870 nmg (2.78 mmol ) of 2-[(2-brono-pyridin-4-ylmethyl)-am no]-benzoic
acid nethyl ester, 53 ng (0.28 mol) of copper (1) iodide, 1.126 g (5.5
mmol ) of potassium phosphate and 0.26 ml (3.6 nmmol) of pyrrolidin-2-one are
refluxed in 15 m of dioxane for 8 hagrs. After water is added, the dioxane
is distilled off in a vacuum nade al kaline wth about 12% amoni a sol ution
and shaken out several tines with ethyl acetate. The collected ethyl

acet ate phase Pinilgalypeeduceld ared@lsofthq folpwmgaampewndsent r at ed by evaporati on.

As a residue, 700 ng (77% of theory) of
2-{[2-(2-0oxo-pyrrolidin-1-yl)-pyridin-4- ylnmethyl]-am no}-benzoic acid

met hyl ester is obtained as a crude product, which is used wthout further
purificat izqm-BPolhb‘l-lplz'ﬁﬂiﬁA-?hﬂaﬁ l)JahlﬁbPWi(NdléthﬂEMoB&@l) Kéwiebdaidel ng Poi nt

[C or M5 Molar Peak (me) 327 1326.4 .-N N
0
N b
NH Br
N

2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(1 H-indazol-6-yl)-benzamide

2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(1H-indazol-5-yl)-benzamide



Me341. 4 Stage 3 Production of
2-{12-(2-Oxo-pyrrolidin-1-yl)-pyridin-4-ylmethyl}-am no}-benzoic Acid 72
700 mg (2.15 mol ) of 2-{[2-(2-oxo-pyrrolidin-1-yl)-pyridin-4-ylnethyl]-

am no}-benzoic acid nmethyl ester is mixed in 15 m of nethanol with 2.7 m
of 1IN sodi um hydroxi de solution and refluxed for 1 hour. After the nethanol
is distilled off in a vacuum it is diduted with water and shaken once with
et hyl acetate. The aqueous phase is mxed with 5 mM of 1 nol citric acid
solution and stirred overnight. The solid precipitation is suctioned off
and very d&uxawipleDdried. 600 ng of 2- { [2-(2-oxo-pyrrolidin-
1-yl)-pyridin-4-ylmethyl]-am no}-benzoic acid, which is used as a crude
product in the next stage, is obtained. Simlarly produced are: OH R2, RS,
Yand Z = G GWWelting Point ["Cl or M5 Molar Peak (me)

Stage 1
Production of 2-{[2-(2-Oxo-pyrrolidin-1-yl)-pyridin-4-ylmethyl]-amino}-benzoic

Acid Methyl Ester

o]

©fl\ov\ne

== %

/N

870 mg (2.78 mmol) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-benzoic acid
methyl ester, 53 mg (0.28 mmol) of copper (I) iodide, 1.126 g (5.5 mmol) of potassium
phosphate and 0.26 ml (3.6 mmol) of pyrrolidin-2-one are refluxed in 15 ml of dioxane
for 8 hours. After water is added, the dioxane is distilled off in a vacuum, made alkaline
with about 12% ammonia solution and shaken out several times with ethyl acetate. The
collected ethyl acetate phase is washed, dried, filtered and concentrated by evaporation.
As a residue, 700 mg (77% of theory) of 2-{[2-(2-oxo0-pyrrolidin-1-yl)-pyridin-4-
ylmethyl]-amino}-benzoic acid methyl ester is obtained as a crude product, which is used

without further purification in the next stage.



R 313.3 _ JN Q- 73 GWWelting Point [C] or M5 Mdlar Peak (me) -N, {~H 312.3
~/ ft 326.4 -~2 Me 74 Exanpl e E Production of

2-[ (2-Brono-pyridi n-4-yl met hyl ) -am nol - N- (1- net hyl - 1H i ndazol - 5-

yl ) -benzam de and 2-[(2-Brono-pyridin-4-yl methyl)-am nol - N (2-nethyl -2H

i ndazol -5-yl ) -benzam de 4.22 g (10 nmol ) of

2-[ (2-brono-pyridin-4-yl methyl)-am no]#IN- (1H i ndazol - 5-

Similarly produced are:

0
@Eu\ OMe
NH
G
| AN
N
G MW Melting Point [°C]
or MS Molar Peak

(m/e)

i 3273

. —I\_/O
ji 326.4
—N\_jNH
i 341.4
O

Stage 3
Production of 2-{|2-(2-Oxo-pyrrolidin-1-yl)-pyridin-4-ylmethyl]-amino}-benzoic

Acid



yl)-benzam de is mxed in 30 m of dinethylformam de while being cooled with
ice wwth 3.6 g (11 mml) of cesium carbonate and 0.68 m (11 mmol) of

nmet hyl iodide, and it is stirred overnight at roomtenperature. It is then
stirred into 250 mM of ice-cold water, stirring is continued for 15
mnutes, and it is suctioned off. The filter cake is very quickly dried and
chromat ographed on silica gel wth a gradient of ethyl acetate:hexane = 1:1
to 100:0 as an eluant. 1.79 g (41% of *2heory) of

2-[(2-bronn-pyridin 4-yl met hyl) -

am no] - N-(1-ne |nda benza e wth mel tin oint of 173.8C
as vve% | g_s 83%61 %ﬁ }ﬁfe%l{é)-()Zd)fxo-pyrrH] élm l-yl)-pyr?dm 4- ylmeglyﬁ

2-[ (2- brono- %Xrldl n- 4- él met hyl ) - am no] - N- (2- et hyl - 2

i ndazol - 5aPinA hepzaerd mmhyhesaerrr@mﬂxqelgn éémhof mfethm@ vg(b Af @lebdli ned. 75
Simlarly produced are:

2- [ ( 2- Br osedipy hiydiionidé-sylutren tnyd teflaxddrfot 1 hbyrl Aifeo heopsthanbHisi distidled btf5a y | ) -
benzam de,

ﬁ- [ (2- !B(r]I O Awa@k, Gk in ddutyd With WaltoraAdstiaken dhdeAvithsalpyl @pathte 2hé aflRaad pHasey| ) -
enzam de,

2- [ (2- Br ondmBR%a Weths it ot MRbNoftrc- 2218 BRktiohahd stefdddveright "#RE 1id>- Y1 ) -

benzam de,

2-[(2-Br ngec&‘l'tléflcq'l 3 séct%lngg 5&35113 v&Wqﬂ%h’y'&n@g géd%g o?|2+ {[ﬂ??—g)%-pﬁ-rc}ﬂdln-

benzam de,

1-yl)-pyridin-4-ylmethyl]-amino}-benzoic acid, which is used as a crude product in the

next stage, is obtained.

Similarly produced are:

o]
OH
NH
N
N
RLR), YandZ=G
G MW Melting Point [°C]
or MS Molar Peak
(m/e)

i 313.3




2-[ (2-Brono-pyridi n-4-yl met hyl )-am no] - N- (1-[ 2- met hoxyet hyl ] - 1H-i ndazol -
5-yl)-benzam de,

2-[ (2-Brono-pyridi n-4-yl met hyl ) -am no] - N- (2-[ 2- net hoxyet hyl ] - 2H i ndazol -
5-yl)-benzam de,

2-[ (2-Brono-pyridi n-4-yl methyl)-am no] -N(1-[cyanonet hyl]-1Hi ndazol - 5-
yl ) -benzam de, 73

2-[ (2-Brono-pyridin-4-yl methyl)-am no] -N-(2-[ cyanonet hyl ] -2Hi ndazol - 5-
yl)-benzam de

2- [ (2- Brgqno- py1G di n- 4t yIM¥ hy|| MeHimgRointNCCIL} [ 2- di net hyl ami noet hyl ] - 1H

i ndazol - §5-yl)-benzam de,

2-[ (2- Brgno- pyri di n- 4t yl met hy|l gr-MSiMolhr Redl2 [ 2- di et hyl am noet hyl | - 2H

i ndazol - §-yl ) - benzam de, 76

2-[(2-Brgno- pyridin-4yl met hyl ) - amigaad) - N- (1 net hyl - 1H - i ndazol - 6-yl) -
benzam de

2

-[(2-Br o= pyT hdi =2t yaEghy)=am noj = N2} met hyl - 2H-i ndazol - 6-yl ) -
benzami de, _Ni '
2-[(2- Brcrm-'pyV\i_d‘lHn-4-yI met hy|l ) - am no] - N- (1ti sopropyl - 1Hi ndazol - 6-yl ) -

benzam dg,
jL 326.4

. ___r! N/Me




2-[ (2-Brono-pyridi n-4-yl methyl)-am no]-N(2-isopropyl -2Hi ndazol -6-yl) -
benzam de,

2-[ (2-Brono-pyridin-4-yl methyl)-am no] - N (1-ethyl-1Hindazol -6-yl) -
benzam de,

2-[ (2-Brono-pyridin-4-yl methyl)-am no]-N(2-ethyl -2Hindazol -6-yl) -
benzam de, 74

2-[ (2-Brono-pyridi n-4-yl met hyl )-am no] - N- (1-[ 2- net hoxyet hyl ] - 1H i ndazol -
6-yl)-benzam de, 2-[(2-Brono-pyridin-4-yl

met hyl ) - aﬁvﬁmplel\l‘l (2- [2 met hoxyet hyl ]-2H-in dazol - 6-yl)-benzani de,
2-[(2-Brono-pyridin-4-ylmethyl)-am no]-N(1-[cyanonet hyl]-1Hindazol - 6-
yl)-benzam de and

2-[ (2-Brono-pyridi n-4-yl met hyl ) -am no] - N-(2-[ cyanonet hyl ] - 2Hi ndazol - 6-

yl') - benzapiéiictién bf 2-{ @By @ pyridinAd-¢nyethy)- Bmiﬁo]avt(l’lﬂ']eth)l}klﬂm({aiolcﬂ-m et hyl
m noet hyl ]-1H indazol-6- yly benzam de and

2- 1(2- B Ogh:1Ritfniab dnil 21eA-Brérho - 4J§hrﬁé’m&6 aﬂilﬂatm(hﬁ}mtﬁgeﬁml | - 2H

i ndazol - 6-yi ) -benzam de.

indazol-S-yl)-benzamide

}Vle
N
4 N—Me
” e,
NH Br
N
7
~
4.22 g (10 mmol) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-N-(1H-indazol-5-
yl)-benzamide is mixed in 30 ml of dimethylformamide while being cooled with ice with
3.6 g (11 mmol) of cesium carbonate and 0.68 ml (11 mmol) of methyl iodide, and it is
stirred overnight at room temperature. It is then stirred into 250 ml of ice-cold water,
stirring is continued for 15 minutes, and it is suctioned off. The filter cake is very
quickly dried and chromatographed on silica gel with a gradient of ethyl acetate:hexane =
1:1 to 100:0 as an eluant. 1.79 g (41% of theory) of 2-[(2-bromo-pyridin-4-ylmethyl)-
amino]-N-(1-methyl-1H-indazol-5-yl)-benzamide with a melting point of 173.8°C as well
as 830 mg (19% of theory) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-N-(2-methyl-2H-

indazol-5-yl)-benzamide with a melting point of 183.8°C are obtained.



78 The sanpl e applications bel ow expl ain the bi ol ogi cal

action and the use
of the conpounds according to the invention without the latter being limted

to the exanples. Solutions Required for the Tests Stock sol utions Stock
solution AA 3 mmol of ATP in water, pH 7.0 (-70C) Stock solution B:

g-33P-ATP 1 nCi/ 100 1 Stock solution C poly-(d u4Tyr) 10 ng/m

Solution for dilutions Substrate solvemt: 10 nmol of DTT, 10 nmol of

manganese

chl oride, 100 nmol of nagnesium chloride Enzyme sol ution:

mmol of tris/HCl, pH 7.5, 10 M of sodium vanadi um oxi de 79 Sanpl e

Application 1 Phwiastyoresiced athe KDR- and FLT-1 Kinase Activity in the

Presence of the Conpounds According to the Invention In a mcrotiter

(wi thout protein binding) that tapers to a point, 10 | of substrate m x (10

in water

120

pl at e

| of volune of ATP stock solution A + 25 C of g-33P-ATP (about 2.5 pl of
st ock sol ut i on2§j2-Brdiflo-pyeitinedlylnétiyaming]-¥(DisopsepyMiirbimdazdl-sky-l ni  of

substrate

benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(2-isopropyl-2 H-indazol-5-yl)-
benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(1-ethyl-1 H-indazol-5-yl)-
benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(2-ethyl-2 H-indazol-5-yl)-
benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-V-(1-[2-methoxyethyl]-1 H-indazol-
5-yl)-benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-V-(2-|2-methoxyethyl]-2 H-indazol-
5-yl)-benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-/V-(1-[cyanomethyl]-1H-indazol-5-
yl)-benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-/V-(2-[cyanomethyl]-2 H-indazol-5-
yl)-benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(1-[2-dimethylaminoethyl]-1 H-
indazol-5-yl)-benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(2-|2-dimethylaminoethyl]-2 H-

indazol-5-yl)-benzamide,



solvent), 10 pl of inhibitor solution (substances corresponding to the
dilutions, 3% DMSO in substrate solvent as a control) and 10 pl of enzyne
solution (11.25 g of enzyne stock solution (KDR or FLT-1 ki nase) are added
at 4Cin 1.25 m of enzyne solution (dilute). It is thoroughly m xed and

i ncubated for 10 m nutes at roomtenperature. Then, 10 pl of stop solution
(250 mmol of EDTA, pH 7.0) is added, niéxed, 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

Mel tilex and mddEiBeemeo-pyHdin-gybmethy))- a@uuﬂti&(l methylr g tndagoleyDar e

determ ned fromthe inhibitor concentration, which is necessary to inhibit
t he phospthehzamideor porati on to 50% of the uninhibited incorporation after
removal of the blank readi ng (EDTA-stopped reaction). The results of the
ki nase i nhi bi t 2¢qR-Bfého-pRridiv-dytmethehaniias]-Nq2-nieth st -endbbeiy)80 Sanpl e
Application 2 Cytochrone P450 Inhibition The Cytochronme P450 i nhibition was
per f or med pagmhideng to the publication of Crespi et al. (Anal. Biochem,
248, 188-190 (1997)) with use of the bacul ovirus/insect cel | - expressed,

hunan Oyt ochr 048 PRG0S ARV Piné i amilbEVi PS8k Spy A1 RGSGG. 11 ¢ he

follow ng table

benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(2-isopropyl-2 H-indazol-6-yl)-
benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-/V-(1-ethyl-1 H-indazol-6-yl)-
benzamide,
2-|(2-Bromo-pyridin-4-ylmethyl)-amino]-/N-(2-ethyl-2 H-indazol-6-yl)-
benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(1-[2-methoxyethyl]-1H-indazol-
6-yl)-benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-/V-(2-[2-methoxyethyl]-2 H-indazol-
6-yl)-benzamide,
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(1-[cyanomethyl]-1H-indazol-6-
yl)-benzamide and
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-NV-(2-[cyanomethyl]-2 H-indazol-6-
yl)-benzamide.
2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(1-[2-dimethylaminoethyl]-1H-

indazol-6-yl)-benzamide and



Exanpl e No. VEGFR Il (KDR) Cytochronme P450 [nM | soenzyne 3A4 2.54 from53.6
WO 00/ 27819 38 from 1804.6 WD 00/27820 1.1452>30 3.241214 3.30105.5 6.241>30
6. 222410 6.27810 6.326511 The superior action of the conpounds according to
the invention conpared to the known compounds can be seen clearly fromthe

result. 81
77

2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-N-(2-[2-dimethylaminoethyl]-2 H-

indazol-6-yl)-benzamide.



Clains 1. Compounds of general formula | _71- R3 NY Rz in which X stands
for CHor N, Wstands for hydrogen or fluorine, A B, D, E and Q in each
case independently of one another, stand for a nitrogen or carbon atom
whereby only a maxi num of two nitrogen atons can be present in the ring, Rl
stands for aryl or heteroaryl, which optionally can be substituted in one or
nore places in the same way or differely w th hal ogen, hydroxy, Cl-Cl2-

al kyl , C3-C6-cycl oal kyl , C3 C6- al kenyl, C2-C6-al kinyl, aral kyl oxy, G -G 2-
alkoxy, hal o- Cl - CGaIkyI ano-C - CGaIkI or with the group =0, -S02R6 82
or -OR5, wherefye E%%PIEEPRIJGa %WIOWW&%WPIOA‘P%@ é%f%?“t?é‘dg%%sﬁolf theed wi t h

the group -OR5 or -NRIR1O,
compounds according to the invention without the latter being limited to the examples.

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/HC], pH 7.5, 10 uM of sodium vanadium oxide



Y and Z, in each case independently of one another, stand for a bond or for
the group =CO =CS or =S02, R2 and R3, independently of one another, stand
for hydrogen or for the group -CONRORLO, -S02R6, -COR', -COCl-C6-al kyl,
-CO C1-C6-al kyl -R'", -NROR10 or for Cl-C6-al kyl, C3-Cl0-cycl oal kyl,

C3- C6-cycl oal kenyl, aryl or heteroaryl that is optionally substituted in
one or nore places in the sane way or79ifferently wi th hal ogen, cyano,

Cl- C12-al kyl, Ci1-Cl12-al koxy, hydroxy-Cl-C6-al kyl, hal o-Cl-C6-al kyl or with
the group -NR7R8, -OR5, -Cl-C6-alkyl-OR5, -SR4, -SOR4 or -SO02R6, or R2, R3,
Y and Z t cg@meAPRlieationde nitrogen atomforma 3- to 8-nmenbered saturated or
unsaturated ring, which optionally can contain additional heteroatons in
the ring and optionally can be substituted in one or nore places in the
same way or differently with hal ogen, cyano, Cl-Cl2-al kyl, Cl-Cl12-al koxy,
hal o- C1- Cdnhibitydn ofrtjid KIDB- £3id KTl Kinlase activity ih thbergeneyofthe - ORS , - SR4,
-SOR4 or -SO02R 6, R4 stands for Cl-Cl2-al kyl, aryl or heteroaryl, R5 stands

for hydr ogedimpdutrdsearding to thd 1fvlentivg! 0al kyl, C - C12-al koxy, hal o-
Cl - 2-al kyl, or hal o- C3-C6-cycl oal kyl,
In a microtiter plate (without protein binding) that tapers to a point, 10 pl of
substrate mix (10 pl of volume of ATP stock solution A + 25 uCi of g-33P-ATP (about 2.5
pl of stock solution B) + 30 ul of poly-(GludTyr) stock solution C + 1.21 ml of substrate
solvent), 10 pl of inhibitor solution (substances corresponding to the dilutions, 3% DMSO in
substrate solvent as a control) and 10 pl of enzyme solution (11.25 pg of enzyme stock
solution (KDR or FLT-1 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 pul 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 uM are presented in the table below.



R6 stands for hydrogen, Cl-Cl12-alkyl, hal o-Cl-C6-al kyl, aryl or heteroaryl,
or for the group -NROR10, whereby the aryl or heteroaryl itself optionally
can 83 be substituted in one or nore places in the sanme way or differently
with G -dralkyl, G -C6-al koxy, hal ogen or hal o-G -C6-al koxy, R7 and RS,

i ndependently of one another, stand for hydrogen or Cl-Clz-al kyl, and R9
and R10, independently of one another,8&tand for hydrogen, Cl-C6-al kyl,

C2- C6- al kenyl, aryl, C3-C8-cycloal kyl or for the group - CONR7R8, or for
Cl-Cl2-al kyl that is optionally substituted in one or nore places in the
same way ow@mpleApplisatipy2wi th aryl, norpholino, hydroxy, hal ogen, Cl-Cl2-

al koxy, or for the group NR7R8, whereby the aryl itself optionally can be
subst i t ut deytpchrome P4p0 dohibitibmces in the sane way or differently with Cl-
C6- al koxy or hal o-Cl-C6-al kyl, or RO and R10 together forma 5- to

8- menber ed ri n@ht KgtochmmedHSDanhibisidalwas pearfdrmeth edoordinmg othe pabidatRinlofst ands f or
Cl- C6-al kyl, Ci1-C6-al koxy, hydroxy-Cl-C6-al kyl, hydroxy-Cl- C6-al koxy,

C3- C6- cyclaradpkyi al. (RSN Bioche!, 241y, 18809p (BI9y)) vath e RAtHWaculowhayigRyt t he phenyl
itself can be substituted in one or nore places in the sane way or

di fferent loyy WbiBsstd, HiRiald¥dchrote PASPislehizihe plA . as wel | as

The results are presented in the following table.

Example No. VEGFR II (KDR) Cytochrome P450
[nM] Isoenzyme 3A4
2.54 from 5 3.6
WO 00/27819
38 from 180 4.6
WO 00/27820
1.14 52 >30
324 12 14
3.30 10 5.5
6.2 41 >30
6.22 24 10
6.27 8 10
6.32 65 11

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

known compounds can be seen clearly from the result.



i soners, diastereoners, tautoners and salts thereof. 2. Conpounds of general
formula I, according to claim1, in which X stands for CH Wstands for
hydrogen, A, B, D, E and Qas a ring together stand for pyridyl, Rl stands
for aryl or heteroaryl, which optionally can be substituted in one or 84
nore places in the sane way or differently with hal ogen, hydroxy, Cil-C6-

al kyl, C3-C6-cycl oal kyl, C4-C6-al kenyl §1 C2- C6- al ki nyl, aral kyl oxy, Cl1-C6-

al koxy, hal o-Cl-C6-al kyl, cyano-C -C6-al kyl, or with the group =0, -S02R 6
or -OR5, whereby Cl-C6-al kyl optionally also can be substituted wth the
group - ORKIaMms NROR10, Y and Z, in each case independently of one another,
stand for a bond, R2 and R3, independently of one another, stand for
hydrogen or for the group -CONROR10, -SO02R6, -COR11l, -COCl-C6-alkyl,

-CO C1- C6-al kyl -R11, -NROR1O or for C1-C6-al kyl, C3-C6-cycloal kyl,

C3- C6- cycl oal kanylompanyds ciigendidtfernoda ¥ that is optionally substituted in
one or nore places in the sane way or differently with hal ogen, cyano,

Cl- C6-al kyl, C, -C6-al koxy,

0]
R1
/
D
s
X~ NH 3
\\D /
| N
\B// \Y ,
R
(1),
in which
X stands for CH or N,
w stands for hydrogen or fluorine,

A, B, D,

E and Q, in each case independently of one another, stand for a nitrogen or carbon
atom, whereby only a maximum of two nitrogen atoms can be present in
the ring,

R stands for aryl or heteroaryl, which optionally can be substituted in one or
more places in the same way or differently with halogen, hydroxy, C;-C»-
alkyl, C3-Cg-cycloalkyl, C;-Cs-alkenyl, C,-Cg-alkinyl, aralkyloxy, C;-Ci,-

alkoxy, halo-C,-Cg-alkyl, cyano-C,;-Ce-alkyl or with the group =0, -SO,R®



hydr oxy- Cl1- C6- al kyl , hal o- C1- C6-al kyl or with the group -NR Rs, -OR5,
-Cl-Co-al kyl -ORS, -SR4, -SOR4 or -SO2R6, or R2, R3, y and Z together with
the nitrogen atomforma 3- to 8-nenbered saturated or wunsaturated ring,
whi ch optionally can contain additional heteroatons in the ring and
optionally can be substituted in one or nore places in the same way or
differently with hal ogen, cyano, C -C & al kyl, Ci1-Ci12-al koxy,

hal o- C1- C6- al kyl, hydroxy-C, -C6-al kyl or with the group O CRS - SR4,
-SOR4 or -SO02R6, R4 stands or : R5 st ands
for hydrogen, C,-C6°h1'%yl Whﬁrépbﬁ;ﬂclt%i%lkﬂfptloré lyelso cap E& St‘“

10- cycl oal kyl or hal o- C3- C6- cycl oa}) kyl, 85 R6 stands for hydrogen,

Cl- C6- al kyl, hal o- dhmomm OraNﬁ Ror heteroaryl, or for the group
-NROR10, whereby the aryl or heteroaryl itself optionally can be

substi tuted i nYoars Znn pavheag iadgsndantly b&omeanethen wtaod fati of fomdenfdryheni t h

Cl- C6-al kyl, Ci1-C6-al koxy, hal ogen or hal o-C -C6-al koxy, R7 and RS,
|ndependently of ongroaapeid®I=CSséraisd),f or hydrogen or Cl-C6-al kyl, R9 and R10,
i ndependently of one another, stand for hydrogen, Cl-C6-alkyl, CZ- C6-

R? and R’, independently of one another, stand for hydrogen or for the group
—CONR’R'?, -SO’R®, -COR'!, -COC;-Cg-alkyl, -CO-C;-Cg-alkyl-R'"",
-NR°R!® or for Ci-Ce-alkyl, C3-Cj¢-cycloalkyl, C3-Cg-cycloalkenyl, aryl or
heteroaryl that is optionally substituted in one or more places in the same
way or differently with halogen, cyano, C;-Ci;-alkyl, C,-C;;-alkoxy,
hydroxy-C;-Ce-alkyl, halo-C;-Cs-alkyl or with the group -NRR®, -OR®,
-C,-Cg-alkyl-OR®, -SR*, -SOR* or -SO,R®, or

RLRYY

and Z together with the nitrogen atom form a 3- to 8-membered saturated or
unsaturated ring, which optionally can contain additional heteroatoms in
the ring and optionally can be substituted in one or more places in the
same way or differently with halogen, cyano, C;-Ci,-alkyl, C,-C;-alkoxy,
halo-C-Cs-alkyl, hydroxy-C,-Ce-alkyl, or with the group =0, -OR’, -SR4,
-SOR* or -SO,R",

R* stands for C,-Ci,-alkyl, aryl or heteroaryl,

R’ stands for hydrogen, C,-C;-alkyl, C3-C;o-cycloalkyl, C;-Ci;-alkoxy, halo-
C1-Cz-alkyl, or halo-C;3-Ce-cycloalkyl,

RS stands for hydrogen, C;-C,-alkyl, halo-C,-Cs-alkyl, aryl or heteroaryl, or

for the group -NR’R!, whereby the aryl or heteroaryl itself optionally can



al kenyl, aryl, C3-C8-cycloalkyl, or for the group - CONR7R8, or for Cl-C6-

al kyl that is optionally substituted in one or nore places in the sane way
or differently with aryl, norpholino, hydroxy, hal ogen or Cl-Cl2-al koxy, or
for the group -NR7R8, whereby the aryl itself optionally can be substituted
in one or nore places in the sane way or differently with Cl- C6-al koxy or
hal o- C1- C6- al kyl, and Rn stands for Cl-C6-al kyl, Cl-C6-al koxy,

hydr oxy-d - C6-al kyl , hydroxy-d - C6-al &bxy, C3- CB- cycl oal kyl , phenyl,
pyridyl, biphenyl or naphthyl, whereby the phenyl itself can be substituted

in one or nore places i.n.the r differentl Cl- C6- Ik |, or
o c1 0o ol eyl S BR apbital inRBE R e icat shE e vl itV Lo ¢ o

t hereof. 3. Conpounds of eneral formula I, according to clains 1 and 2, in
which X stands for C@‘FIZ“@\&QI ds-alkaxyrhalress enhalo£ - CB"’ E9XYE, and Q as a ring
together stand for pyridyl, Rl stands for phenyl, qU|noI|nyI i soqui nol i nyl
or indazolyl, VHiao# Ro,ptlﬂmaqldnylysﬁomnotl@r stabé farthydegen or Gn6 catkykoand pl aces
in the sane way or dlfferently

R’ and R" , independently of one another, stand for hydrogen, C;-Cs-alkyl,

C,;-Cg-alkenyl, aryl, C;-Cg-cycloalkyl or for the group —CONR'RS, or for
C,-Cy,-alkyl that is optionally substituted in one or more places in the
same way or differently with aryl, morpholino, hydroxy, halogen, C,-C-
alkoxy, or for the group -NR'R®, whereby the aryl itself optionally can be
substituted in one or more places in the same way or differently with C;-
Cs-alkoxy or halo-C,-Cg-alkyl, or

R’ and R'® together form a 5- to 8-membered ring that can contain additional
heteroatoms, and

R! stands for C,-Cg-alkyl, C,-C¢-alkoxy, hydroxy-C,-Cs-alkyl, hydroxy-C;-
Ce-alkoxy, C3-Ce-cycloalkyl, phenyl, pyridyl, biphenyl or naphthyl,
whereby the phenyl itself can be substituted in one or more places in the
same way or differently with C;-Cs-alkyl, or halo-C;-Cs-alkyl, as well as
isomers, diastereomers, tautomers and salts thereof.

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

X stands for CH,

' stands for hydrogen,

A,B,D,

E and Q as a ring together stand for pyridyl,

R stands for aryl or heteroaryl, which optionally can be substituted in one or



wi t h hal ogen, hydroxy, d-GC6-alkyl, C2-C6-alkinyl, d-C6-al koxy, halo-d -
C6- al kyl, or cyano-C -C6-al kyl, whereby C -C6-al kyl optionally also can be
substituted with the group -OR5 or -NROR1O Y and Z, in each case

i ndependently of one another, stand for a bond, or for the group =CO R2
and R3, independently of one another, stand for hydrogen or for the group
- CONROR10, -SO2R6, -COR', -COC -Co6-al k8d, -CO Cl-C6-al kyl-R', -NROR10 or
for O -C6-al kyl or phenyl that is optionally substituted in one or nore
pl aces in the sane way or differently with the group -NR7/Rs or -OR5, or R2,
R3 , Y and Z toget hBwTeplages imihe spme ygear @fféwpﬂbwﬁhaa@gewy@oﬁbr%&eed
saturated or unsaturated ring that optionally can contain additional

het eroat ons i n the akyln§:-dadydpalkdnel-Cy-atkanylbe,-Cubkinyl, arakyloxy, €n€sor nore
pl aces in the sane way or differently with hal ogen, cyano, C -Cl2-al kyl,
C, - C12- al koxy, hal oalkéxy, GBtoal Kg{-alkily ka8 YC; Cs=a016y1 2drkpith the gifup-(, he group =0,

-OR5, -SR, -SOR4 or -SO2R6, R5 stands for hydrogen or C, -Co6-al kyl, R6
stands for hydrogen,gdrsGP-GRK Wherdd 3 Q-CcniPoptidtblly aROCAYDe su%?tﬂaﬁéh’

with the group -OR® or -NR’R",

Y and Z, in each case independently of one another, stand for a bond,

R? and R®, independently of one another, stand for hydrogen or for the group
—CONR’R', -SO,R®, -COR"!, -COC;-Cg-alkyl, -CO-C,-C¢-alkyl-R'!,
-NR°R'" or for C;-Ce-alkyl, C3-Cg-cycloalkyl, C3-Cg-cycloalkenyl, aryl or
heteroaryl that is optionally substituted in one or more places in the same
way or differently with halogen, cyano, C,-C¢-alkyl, C,-Cs-alkoxy,
hydroxy-C,-Cg-alkyl, halo-C;-Cg-alkyl or with the group -NR'R®, -OR®,
-C,-Cg-alkyl-OR®, -SR*, -SOR* or —SO,R®, or

R%L R, Y

and Z together with the nitrogen atom form a 3- to 8-membered saturated or
unsaturated ring, which optionally can contain additional heteroatoms in
the ring and optionally can be substituted in one or more places in the
same way or differently with halogen, cyano, C;-Ci,-alkyl, C,-C;z-alkoxy,
halo-C,-Cg-alkyl, hydroxy-C;-Cg-alkyl or with the group =0, -OR’ , -SR*,
-SOR* or -SO,R",

R* stands for C,-C¢-alkyl, aryl or heteroaryl,

R’ stands for hydrogen, C;-C¢-alkyl, halo-C;-Cg¢-alkyl, C,-C;,-alkoxy,

C;-Cyp-cycloalkyl or halo-C;-Cg-cycloalkyl,



t hi ophenyl, or pyridyl, whereby the phenyl, benzyl, thiophenyl and pyridyl
itself optionally can be substituted in one or nore places in the sane way
87 or differently with Cl-C6-al kyl, Cl-C6-al koxy, hal ogen or hal o- Cl- C6-

al koxy, R7 and R8, independently of one another, stand for hydrogen or

Cl- C6-al kyl, RO and R10, independently of one another, stand for hydrogen,
Cl- C6-al kyl, C2-C6- al kenyl, phenyl, Wyphenyl, C3-C8-cycloal kyl, naphthyl or
for the group -CONR7R8 or for Cl-C6-alkyl that is optionally substituted in
one or nore places in the sanme way or differently with phenyl, norpholino,
hydroxy, hal o§en, ehndsior hydkegey, C10€6 elkylhhaleré’ g Focalieyl- mméletevm@rlecny t he
phenyl itself optionally can be substituted in one or nore places in the
sane way or di fferﬁmﬁheygrmmnhNKﬁl 8}6vlwlrdbg>ﬂye oyl drdlerd@iyl @Belébptydnallpomh R11
stands for O -C6-al kyl, d -C6-al koxy, hydroxy-Cl-C6-al kyl, hydroxy-d -

C6- al koxy, C3- C6- cybé ailstiyited if B morppldcekyin, thddapiean or@ﬁffé}arnmxhiyﬂ ,  Wwher eby
the phenyl itself can be substituted in one or nore places in the sanme way

or differently withcCh,Qfiolckydt ,alpgxyhﬁ,iwgeﬁ%r%oﬁt kyl-alkgsy,Wel | as isomers,

di astereoners, tautomers and salts thereof. 4. Phar rraceutlcal agents

conprise at |egst, PRE ;CRBBRMALY 6f or}%%ﬂ&'ilélj, stBﬁ’J F¥harbgen or C,-Cy-alkyl,

R’ and RIO, independently of one another, stand for hydrogen, C,-Cs-alkyl, C;-C¢-
alkenyl, aryl, C;-Cs-cycloalkyl, or for the group aCONR7R8, or for C;-Cs-
alkyl that is optionally substituted in one or more places in the same way
or differently with aryl, morpholino, hydroxy, halogen or C;-C;,-alkoxy,
or for the group ~NR'R®, whereby the aryl itself optionally can be
substituted in one or more places in the same way or differently with C;-
Ce-alkoxy or halo-C,-Cg-alkyl, and

R!'  stands for C,-C¢-alkyl, C;-Cg-alkoxy, hydroxy-C;-Cg-alkyl, hydroxy-C;-
Cs-alkoxy, C3-Cg-cycloalkyl, phenyl, pyridyl, biphenyl or naphthyl,
whereby the phenyl itself can be substituted in one or more places in the
same way or differently with C,-Cs-alkyl, or halo-C;-Cs-alkyl, as well as
isomers, diastereomers, tautomers and salts thereof.

3. Compounds of general formula I, according to claims 1 and 2, in which

X stands for CH,

A\ stands for hydrogen,

A,B,D,

E, and Q as a ring together stand for pyridyl,

R! stands for phenyl, quinolinyl, isoquinolinyl or indazolyl, which optionally



5. Pharmaceutical agents according to claim4 for use in the case of tunor
or netastasis growh, psoriasis, Kaposi's sarcoma, restenosis, such as,
e.g., stent-induced restenosis, endonetriosis, Crohn's disease, Hodgkin's
di sease, leukem a; arthritis, such as rheumatoid arthritis, henmangi ong,
angi of i broma; eye di seases, such as diabetic retinopathy, neovascul ar
gl aucoma; renal diseases, such as gl ors® ul onephritis, diabetic nephropathy,
mal i gnant nephroscl erosi s, thronbic m croangi opat hic syndrome, transpl ant
rejections and gl onerul opathy; fibrotic diseases, such as cirrhosis of the
liver, mesangial 88candielsupstibhted by aeioy o plaees esthegame miayor fidfersntly, i njuri es
to nerve tissue, inhibition of the reocclusion of vessels after balloon
cat het er treatnent, withbalopar, hpdrosy, (5tGedkydyCr€galbinyl, it ePraaik el haewl;ces to
keep vessel s open, such as, e.g., stents, and as inmunosuppressive agents,

and for supporting egalkyl, begahed iQGikyl wikeebyl & -BLilRYIAptiSnAlydidortag ONt act
dermatitis. 6. Pharnmaceutical agents according to claim5 for use as VEG-R

ki nase 3-i nhi bi t or spe QhhshithFRRANMIHOGRDESOR? or NRERIPPOUNds according to clainms
1 to 3 and pharnaceutical agents, according to clainms 4 to 6, with suitable

formul ations a b e f.ar nul wraccordi ng
to clains 1 to?%n}ﬂ%hf%%;ﬁB?S?é?#ig?&ttl*}gp%%%gg@%gg@?‘ﬁg)gggo%&?gﬁéh%LT. 9. Use
of the compounds ofg%gggba formula I, according to clains 1 to 3, in the

R? and R®, independently of one another, stand for hydrogen or for the group
—~CONR’R'®, -SO,R®, -COR"!, -COC;-C¢-alkyl, -CO-C;-Cg-alkyl-R'!,
NR’R" or for C1-Ce-alkyl or phenyl that is optionally substituted in one
or more places in the same way or differently with the group -NR'R8 or
~OR’, or

R, R, Y

and Z together with the nitrogen atom form a 3- to 8-membered saturated or
unsaturated ring that optionally can contain additional heteroatoms in the
ring and optionally can be substituted in one or more places in the same
way or differently with halogen, cyano, C;-Ci,-alkyl, C;-C;,-alkoxy, halo-
C,-Ce-alkyl, hydroxy-C,-C¢-alkyl or with the group =0, -OR®, -SRY,
-SOR* or -SO,R®,

R’ stands for hydrogen or C;-C¢-alkyl,

R® stands for hydrogen, C,;-C¢-alkyl, halo-C;-Cs-alkyl, phenyl, benzyl,
thiophenyl, or pyridyl, whereby the phenyl, benzyl, thiophenyl and pyridyl

itself optionally can be substituted in one or more places in the same way



formof a pharmaceutical preparation for enteral, parenteral and oral

adm ni stration. 10. Use of the conpounds according to clains Ito 3 in the
case of tunor or netastasis growth, psoriasis, Kaposi's sarcong,

restenosis, such as, e.g., stent-induced restenosis, endonetriosis, Crohn's
di sease, Hodgkin's disease, |eukema; arthritis, such as rheumatoid
arthritis, hemangi oma, angi ofi broma; eye di seases, such as diabetic
retinopathy, neovascul ar gl aucoma; rendl diseases, such as

gl onerul onephritis, diabetic nephropathy, nmalignant nephrosclerosis,

ol omor ul opat hy. 1 bPBUTEETLBHeea-Clbl GECenkonb EHESBT MRl f e, mosangi al

cell proliferative di seases, arteriosclerosis, injuries to nerve tissue, and
for inhibiting the 2k@Bkcl usi on of vessels after balloon catheter treatnent,
in vascular progthetjcs or after mechanical devices are used to keep
vessel s open, Buend Bs indspendenidy efnins anether, stand®r hydrogasurghr@ésalkyle agents, and
for supporting scar-free healing, and in senile keratosis and in contact
céﬁr matitis. 11R’@ohRBuindepenflergiyrdoad afotiamstansd fol hydrdgen, @Rds-hikyl, CYWOs- XNH FG
alkenyl, phenyl, biphenyl, C;-Cg-cycloalkyl, naphthyl or for the group
—CONR'R® or for C;-Ce-alkyl that is optionally substituted in one or more
places in the same way or differently with phenyl, morpholino, hydroxy,
halogen, C;-C;-alkoxy, or with the group —NR7R8, whereby the phenyl
itself optionally can be substituted in one or more places in the same way
or differently with C;-C¢-alkoxy or halo-C,-Cg-alkyl, and
R! stands for C,-Cg-alkyl, C;-C¢-alkoxy, hydroxy-C;-Cs-alkyl, hydroxy-C;-
Cs-alkoxy, C3-Cg-cycloalkyl, phenyl, pyridyl, biphenyl or naphthyl,
whereby the phenyl itself can be substituted in one or more places in the
same way or differently with C; —Ce¢-alkyl, or halo-C; —C¢—alkyl, as well
as isomers, diastereomers, tautomers and salts thereof.
4. Pharmaceutical agents comprise at least one compound of general formula I.
5. Pharmaceutical agents according to claim 4 for use 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

rejections and glomerulopathy; fibrotic diseases, such as cirrhosis of the liver, mesangial



AM Al~Binwhich A B D E Q W X Y, Z R2 and R3 have the neani ngs
that are indicated in general formula |, and M stands for hal ogen, FG
stands for a |leaving group, such as, e.g., halogen, O-triflate, O nesylate,
O-tosylate or sulfone, and RY stands for Cl-C6-al kyl or hydrogen, as

I nternmedi ate products for the production of the conpounds of general
formula | according to the invention. 88

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.

6. Pharmaceutical agents according to claim 5 for use as VEGFR kinase 3-inhibitors
of lymphangiogenesis.

7. Compounds according to claims 1 to 3 and pharmaceutical agents, according to
claims 4 to 6, with suitable formulations and vehicles.

8. Use of the compounds of formula I, according to claims 1 to 3, as inhibitors of
the tyrosine kinases KDR and FLT.

9. Use of the compounds of general formula I, according to claims 1 to 3, in the
form of a pharmaceutical preparation for enteral, parenteral and oral administration.

10. Use of the compounds according to claims 1 to 3 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
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



89

immunosuppressive agents, and for supporting scar-free healing, and in senile keratosis and
in contact dermatitis.

11. Compounds of general formulas II, Ila, and III,

w 0
R1
/
B
P
X NH
S/E\\D
| T—M
A\B//
(n),
woeo W o

k@* (= / R3

(lla) und ()

[and]

inwhichA,B,D,E,Q, W, X, Y, Z, R?, and R® have the meanings that are indicated in
general formula I, and M stands for halogen, FG stands for a leaving group, such as, e.g.,
halogen, O-triflate, O-mesylate, O-tosylate or sulfone, and RY stands for Ci1—Ces—alkyl or
hydrogen, as intermediate products for the production of the compounds of general

formula I according to the invention.



