31 January 2007 WD 2004/013102 PCT(EP2003(007964 VEGFR-2 and VEGFR-3

| nhi bi tory Anthranyl anddopyridines The invention relates to VEG-R-2 and
_VEGER-3.i.nhibitory anthranilam.de. .pyri-dines, t-heir- production-and use-as
pharmaceutical agents for treating diseases that are triggered hy 007
persi stent angi ogenesis as well as internediate products for the p@%ﬂﬂb ron
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 rWe2eMdMI3182thritis, henmangi oma, angi ACHEPRNY3/68796di seases, such
as di abetic retinopathy, neovascul ar glauconma; renal diseases, such as

gl onerul onephritis, diabetic nephropathy, malignant nephrosclerosis,

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

gl oner ul opat hy; fVIDGBRF-Zank VEGIIS-3 InhibitoasAnihraldsmidoplyridiees| i ver, nesangi al
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 VEG- can exert this action, it is

necessary thattpnEeqbi € EGRds drftBrani horylation is
i nduced. . Direct o?nail)ﬁgﬁlétgsc‘%hﬁ\d?\%?%glr‘{%f thg]hi\%%@?r eceptp%@a?VEG: =

e e T L R T
conditio ntsri’ggesrlég Ey %esrsits{b!rqto z{ngiogenesis as well as intermediate products for the production of ‘
" compounds.
i L 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.
P 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




31 January 2007 2 vascul arization. For exanple, it is known that the growh
of tunors can be inhibited by soluble receptors and anti bodi es agai nst

VEG-. Ant hrani |l am de pyridones that are used as pharnaceutical agents for
treating psoriasis; arthritis, such as rheumatoid arthritis, hengRgl aBe;
angi of i broma; eye di seases, such as djabetic retinopathy, neovascul ar

gl aucoma; renal diseases, such as gl rul onephritis, diabetic nephropathy,
mal i gnant nephroscl erosis, thronbic m croangi opathic syndronme, transpl ant

rejectl O%Saﬁﬂiz]%%eféﬂ e?(Rli%FGyit id mwgmﬂsieggme&mgg%g B8 i@y S of the
liver, mesangial cell prolfférative di seases, arterlosc?er05|s, njuries to
nerve tiss and for inhibiting.th cclusion of vessels after ball oon
cat het er “ﬁﬁ%%?ﬁ@ﬁ??aP%aQ&?8§F53“$¥§E¥ﬁgtics or after mechanical devices are
used to keep vessel s open, . such as, e.g.,  stents, are known from WO

00/ 27820 (e. g.Amnt %P@emdmﬁ@a&ﬁﬁﬂéﬁgﬁwhﬁwe%@l 3BT FBHED 00/ 27820
are generally effective in the indications cited, but their effectiveness

i s not vePpspripsis pobnidsduchmsirhevaritoif erthatisy hemangeana, Bagioabroma; everilisgasey,
effective but also have a good inhibition of the Cytochrone P 450 isoenzyne
3A4 are a$uwsh akdiebeticiretmpebyOGo2a811ar glakooaraptenalXisedjes, stich aCyt ochrome P 450

i soenzyne 3A4 is one of the essential netabolic enzynes via which

phar maceuglog@hula@phtitss, diabetita@phRdpathy, Adalighitit Deplirost16bsis, ihrdmbioenzyme results
i n undesirabl e pharmaceuti cal agent interactions, especially in the case of

gg: tslt gD; Eg%r&ﬁgioﬁﬁtm syR@bhRNMrasplahteffHidrs Bh@ g RiRBASH SR Al dtic MRAses,Ther e al so
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 mhibition 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.



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

t he_conpounds.and-t he associ-at-ed--excessi-ve--serum--evel-s:—3%1-January-2007 3
There is therefore the desire for active ingredients that on the3ﬁﬂﬁmﬂ%@97
are effective and on the other hand aye nore conpatible or do not exhibit
any undesirable side effects. There is therefore a desire for, on the one
hand, nore effective, and, on the other hand, nore conpatible conpounds. It
has now been fThenslisttieaéfofohp desid oraictigeingfedients @iaivh thelonehafi &fe X NH ~H3  E~
-~--N AFB QY R2 in which X stands for CH or N, Wstands for hydrogen or

fl uori ne, effective and on the other hand are more compatible or do not exhibit any undesirable
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 [

W 0
R1
/
i X ﬁ
T
X NH 3
Esp /
| ——n
A\B//Q \ \
(1 Y R

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 at least one of A, B, D, E and Q is a nitrogen atom,

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, Cl-Clz;

alkyl, C3-Cg-cycloalkyl, C3-Cg-alkenyl, C2-Ce-alkinyl, aralkyloxy, Ci-Cia-




A, B, Db Eand Q in each case independently of one another, stand for a
nitro gen or carbon atom whereby at least one of AL B, DD Eand Qis a
nitrogen atom R stands for aryl or heteroaryl, which optionally can be
substituted in one or nore places in the same way or dlfferentlyél\%nua 2007
hal ogen, hydroxy, G -Cr alkyl, C3-C6-cycloal kyl, C3-C6-al kenyl, &4
C2- C6- al ki nyl, aral kyl oxy, G - CI z 31 Jhnuary 2007 4 al koxy,

hal o- C - C6- al kyI cyano G -C6-alkyl or with the group =0, -S02R6 or -

e 0 ﬁ%&wﬁﬁ??Qﬁ%ﬁ%—ﬁ%@éﬁa@ﬁ{’%‘ B S SRR 2[ Sﬁﬁ

for a bond or for the group =CO =CS or =S02, RZ and R3, mdegendently of
one anot her, stand QroDRhwhqs@yﬁh@El{?@ﬁlhyh@t@n@Emalso@@W gitutedpithe, - COR11,
- COC1- C6- al kyl, -CO C1-C6-al kyl - -NROR10 or for O -C6-alkyl,

C3-d - cycl oal kyl | Gﬁe@mpy@RéatNRi’yl aryl or heteroaryl that is optionally
substituted in one or nore places in the sane way or differently with

hal ogen, cyanoy agll ZGhleaoh kask indeperidémtipdikoms Mnothéry stk for @bohd otdok ite,

hal o- d - C6-al kyl or with the group -NR7R5, -OR5, -0 -C6-alkyl-0OR5, -SR4,
-SOR4 or -SO02R 6, o =CH3=CY ofBpZ together with the nitrogen atomforma
3- to 8-nenbered saturated or

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;-Cs-alkyl, C;-Cyp-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,-Ce-alkyl, halo-C,-Cs-alkyl or with the group ~NR'R®, -OR?,
-C,-Cg-alkyl-OR®, -SR?, -SOR? or -SO,R", or

RL 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;-C;-alkyl, C;-C;-alkoxy,
hato-C;-Cg-alkyl, hydroxy-C;-Cs-alkyl, or with the group =0, -OR®, -SR*,
-SOR* or -SOzRG,

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

R’ stands for hydrogen, C;-Cs-alkyl, C;-C;¢-cycloalkyl, C;-C,,-alkoxy, halo-
C1-Ciz-alkyl, or halo-C;-Cg-cycloalkyl,

R® stands for hydrogen, C,-C;-alkyl, halo-C,-Ci,-alkyl, aryl or heteroaryl, 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- d - C6- al kyl , hydroxy-C -C6-al kyl, or with the group =0 _CR§§th%g%g”
stands

-SOR4 or -SO2R6, R4 stands for O -Cl2-al kyl, aryl or heteroaryl,
for hydrogen, d-Cl2-alkyl, C3-0 o-cyc?oal kyl, Cl-Cl12-al koxy, hal o-
Cl- C12-al kyl, or hal o-C3-C6-cycl oal kyl, R6 stands for hydrogen,

Cl-Cl2-al kyl, hal o-Cl1-,C12- al 9a 1 | het | . 2007 5
f or theagr)c/)up -%Rg the\ﬁ%%‘}%e}%i Bhog%?rﬁ 35%’? & i?gﬁ%éf’wp{t‘?e %‘Tpglgn%&'r%ﬂal ly can

be substituted in one or_nore places in the sane way or differently with
Ct-Cl2-al kyl, Cl- cebea%UEﬁssyt,edﬁa SREAIQSF PRETSID Ee. e qxé&ﬁfwﬂaﬁﬂt ,

i ndependently of one another, stand for hydrogen or Cl-Cl2-al kyl, and R9

and R10, i ndependenti-roflkdde-aaalkaey, halogener haly-Chirdnlkgsn, d - C6- al kyl ,
C2- C6- al kenyl, aryl, C3-C8-cycloal kyl or for the group - CONR7/R8, or for
Cl- C12- al kyl tRhsnd R®, opepandantlyofanbsnéthert dand fior bydrogm onh«C\platkybend n t he
sane way or differently with aryl, norpholino, hydroxy, hal ogen, Cil-Cl2-
al koxy, or wi tR®atteR §riatpendNRURDS ond@ioaty, staha farydrdges el fCegkilpnal |y can

substituted in one or nore places in the sanme way or differently with
C,-Cg-alkenyl, aryl, C5-Cs-cycloalkyl or for the group —CONR'RS, 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,-Cy,-
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;-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,-Cs-alkoxy, hydroxy-C,-Cgs-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,-Cs-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

be



C, - C6- al koxy or hal o-Cl-C6-al kyl, or RO and R10 together forma 5- to
8-nmenbered ring that can contain additional heteroatons, and R11 stands for
Cl- C6- al kyl, Cl1-C6-al koxy, hydroxy-C, - C6-al kyl, hydroxy-d - C6-al koxy,

C3- C6-cycl oal kyl , phenyl, pyridyl, biphenyl or naphthyl, wher ebg]ggﬁgarg)lgﬁﬁyl
itself can be substituted in one or nore places in the sane way or
differently with Cl-C6-al kyl, or hal o-&C, - C6- al kyl, as well as isoners,

di astereoners, tautomers and salts thereof, exhibit inproved properties,

i.e., hi f i | t-h siul Ly..le 45 'nm;bition.
The corrpg"jti}??gisre g%%%é@lgh%gﬁ? \éﬁélﬁ%ﬁﬁ b%aegr%%ﬂgeﬁ%%}%t\}%nn S 15?50%} Cﬁg&%ﬁ%% phoryl ation
or stop r gi tent angi ogenesis and thus the grow h and propagati on of
tunors, r( ‘6‘32/)'31 January 2007 6 they are distinguished in particular by a
slighter inhihition of .isofornms of Cytochrone P 450 (3A4). Medication with
t he conpounds Medigatign Mthithe ¢anapondscastording tthe inyentigngien therdereglso bgone at no
risk even without regard to pharmaceutical agents that are adm nistered at
the samedang pencanry evermwithow repelta gbaimaceuticdl egents thaffass adminisfekediat the defi ned in
each case as a straight-chain or branched al kyl radical, such as, for
exanpl e, swatehiyde andtlimy bre dogragad via thewisadmys, butyl, isobutyl, sec-butyl,
pentyl, isopentyl
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,



or hexyl, 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, nethyloxy, ethyloxy, propyloxy, isopropyloxy, butyl oxy,

i sobutyl oxy, sec-butyl oxy, pentyloxy, isopentyloxy, hexyl oxy, he@ﬁ%&ﬂéyzmn
octyl oxy, nonyloxy, decyloxy, undecyl oxy or dodecyl oxy. Cycloal kyl's are
defined as monocyclic alkyl rings, such as cyclopropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, or cycloheptyl, cyclooctyl, cyclononyl or

cycl odecyl, b al so. bicyclic rings, ar fri | i¢ rings, such as, for

exanpl e, adarrg%?lﬁ'ﬁ !’%&a}q{&%ykw“ Badﬁﬁﬁ%#lg tﬁ%ﬁwc ]Fﬁ]aalqﬁ?xyi’ K&t &ad of the carbon
at ons, one_ or re heteroatons, such as oxygen, sulfur and/or nitrogen.
Those het PHUYER FLenaArdngse plees, f‘b‘f‘Bsa’f’F? Wey oartcg&greg %“Bﬁ'e‘?aé?gteéd. Cycl oal kenyl
is defined in each case as cycl obutenyl, cyclopentenyl, cyclohexenyl,

cycl ohept eny| ,Alkyryl dodafiaed in cagly ease adn alrpightwhaispe besa kenylwadicaldhatt he

| i nkage can be carried out both to the double bond and to the single bonds.
Hal ogen i enthtisi W€ grefarabbeht dasemas Fbt examiphe thedhllowingegditaloranbe or i odi ne. 31
January 2007 7 Hal o-al kyl, hal o-al koxy, etc., is defined in that the al kyl,

al koxy, einéntione® vialbpiopenill 84| prépe!PeylObutIoge] 91, 8aeS-eni2iyl] ha-2saneylyay or
differently, with hal ogen. Al kenyl is defined in each case as a

L a0 Ao 8k AN s s 121
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,



mentioned: vinyl, propen-|-yl, propen-2-yl, but- |-en-l-yl, but- |-en-2-yl,
but-2-en-1-yl, but-2-en-2-yl, 2-nmethyl-prop-2-en-1-yl,

2-met hyl - prop-1-en-1-yl, but-l-en-3-yl, but-3- en-l1-yl, and allyl. The aryl
radi cal in each case conprises 3-12 carbon atons and can in each3qa§ﬁmy9&ﬁ
benzocondensed. For exanple, there can be nentioned: cycl opropenyl,

cycl opent adi enyl , phenyl, tropyl, cyd ooctadienyl, indenyl, naphthyl,

azul enyl, bi phenyl, fluorenyl, anthracenyl, etc. The heteroaryl radical in
each case conprises.3-16 ring atons, and instead.of the carbon .can contain
oo or RS R B D2 BT P S oo b A ey g,
nitrogen or sulfur, in the ring, and can be nonocyclic, bicyclic, or

tricycl i cPheagranyl; phepethiagingh phenogarinyl crasthepdnonsaepidil 8€ondensed. For exanpl e,
there can be nentioned: Thienyl, furanyl, pyrrolyl, oxazolyl, thiazolyl,

i m dazol yl , pyFhedstepdaryliradizal zan h¢ benzpenpilenisasd ol spch casraipagamplle, therg azol yl |

t hi adi azolyl, etc., and benzo derivatives thereof, such as, e.g.,

benzof ur acaplbe nixewisnddds Sy g hderoaromadotorhpoubdsl zhivpHaephiydn, okaxdbz ol yl |

indolyl, isoindolyl, etc.; or pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,
triazinyl thj@bk; imidd@lDpasvle BRI bendd HaBatilRARGEIS, afliE!b-38g h&@erBaron@tié Nol yl ,

i soqui nolyl, etc.; or azocinyl, indolizinyl, purinyl, etc., and benzo
derivativ _r i nod LNyl s :nobkinyl - ci Layl, 31 January
2007 8 pReH e oridt, Gtk Mpeink SOBKIAD clmonfs Hoebityy

pteridinyhﬁhgg%ggzolyl, acridi nyl,

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.



phenazi nyl, phenothi azi nyl, phenoxazi nyl, xanthenyl, or oxepinyl, etc. The
het eroaryl radical can be benzocondensed in each case. For exanple, there
can be nmentioned as 5-ring heteroaronmatic conmpounds: thiophene, furan,
oxazol e, thiazole, imdazole, pyrazole and benzo derivatives thgﬁqgh&ya&%
as 6-ring heteroaromati c conpounds: pyridine, pyrimdine, triaziné,
qui nol i ne, isoquinoline and benzo derfvatives. Heteroatons are defined as
oxygen, nitrogen or sulfur atons. A 3- to 8-nmenbered ring in the neaning of
R2, R3, Y and which is fernmed. .together . with the nitrogen atom is
defined as C3- (¥8§%P8Wg%@9g%?f§¥g”ﬂﬂglégyﬁﬁ% heteroaryls. If an acid group
is included, tphe physiologically conpatible salts of organic and inorganic
bases are suitable d§§Wﬂ§i such as, for exanple, the readily sol uble

al kali salts and alkaline-earth salts as well as N nethyl-glucam ne,

di met hyl - gl ucati ne, standpfor-hydrogemni ne, |ysine, 1, 6-hexadi am ne, ethanol ani ne,
gl ucosam ne, sarcosine, serinol, tris- hydroxy-nethyl-am no-net hane,

am nopr opanedi 8) B, 3ovak base, and 1-ami no-2,3,4- butanetriol. If a basic
group is included, the physiologically conpatible salts of organic and

i norgani ¢ aci de aad € asWiringhbgethet ¥ahd &5 pidiochl oric acid, sulfuric acid,
phosphoric acid, <citric acid, tartaric acid, fumaric acid, i.a. The
conpounds of gRNer adiardd@ FERHA o haeforfylliviict Sptfohslly aaRtLBinalbe M ek ai n the
possi ble tautoneric forns and conpri'se the E-isoners or Z-isoners, or, if a

chiral center more places in the same way or differently with halogen, hydroxy, C-C¢-

alkyl, C3-Cg-cycloalkyl, C4-Cg-alkenyl, C,-Cg-alkinyl, aralkyloxy, C;-Cs-
atkoxy, halo-C,;-Cs-alkyl, cyano-C,-Cg-alkyl, or with the group =0,
-SO,R® or —OR®, whereby C;-Cs-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,RS, -COR!!, -COC,-Cg-alkyl, -CO-C;-Cg-alkyl-R',
-NR°R!® or for C-Ce-alkyl, C5-Cs-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;-Cg-alkyl, Ci-Cg-alkoxy,
hydroxy-C;-Ce-alkyl, halo-C,-Cg-alkyl or with the group -NR'RS, -OR?,
-C,-Cg-alkyl-OR’, -SR*, -SOR* or —SO,R®, or

RLRY

and Z together with the mitrogen 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



Is present, also the racemates and enantioners. 31 January 2007 9 Those
conpounds of general fornmula | 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 gw.,e
pl aces in the sane way or differently wth hal ogen, hydroxy, d -Co- aﬂy :
C3- C6-cycl oal kyl , C4-C6-al kenyl, C2-C8W0al ki nyl, aral kyl oxy, Cl-C6- al koxy,
hal o- C1- C6- al kyl, cyano-Cl-C6-al kyl, or with the group =0, -S02R6 or -OR5,

whereby C -C6-al kyl optionally also . be substif uted ith. th roup - ORS
or -NROR1O Y and Z, 33 ¥R dﬁ?@tfyn‘ﬁ‘g'bagﬂ%@ﬁt ?V“‘bfé la‘ﬁ@-aﬁwm%?l,raﬁ&ogﬁd for a
bond, R2 and R3, independently of one another, stand for hydrogen or for the
group -CONRORI o, -HsterRe-Ce-aipirhydronty&i-(Gsalkyl ey with thegreup 6. Pyl -SR,
-NROR o or for G -C6-al kyl, %3 C6- cycl oal kyl, C3-C6-cycl oal kenyl, aryl or
heteroaryl that is R omabOyR’substituted in one or nore places in the same
way or differently with hal ogen, cyano, G -C6-al kyl, G -C6-al koxy,
hydr oxy- Ci - C6- Rf ky| starfialfer- G-kl hiyl ordfeterddryl, t he group - NR7R8, - OR5,
R’  stands for hydrogen, C;-Ce-alkyl, halo-C,-Cg-alkyl, C;-C,-alkoxy,
C;-Co-cycloalkyl or halo-C;-Cs-cycloalkyl,
R® 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,-Cs-alkyl, C;-Cg-alkoxy, halogen or halo-C,-Cs-alkoxy,
R’ and R®, independently of one another, stand for hydrogen or C,-Cs-alkyl,
R’ and R!®, independently of one another, stand for hydrogen, C,-Cs-alkyl, Co-Cy-
alkenyl, aryl, C3-Cg-cycloalkyl, or for the group —CONR'R®, or for C,-C-
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;-
Cg-alkoxy or halo-C,-C¢-alkyl, and
R! stands for C;-Cg-alkyl, C;-Cg-alkoxy, hydroxy-C;-Cg-alkyl, hydroxy-C,-
Cg-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;-Cg-alkyl, or halo-C;-C¢-alkyl, as well as

isomers, diastereomers, tautomers and salts thereof,



-Cl-C6-al kyl -ORS, -SR4, -SCR4 or -SO2R6, or R2, R3, Y and Z together with
the nitrogen atomforma 3- to 8-nenbered saturated or unsaturated ring,
whi ch optionally can contain additional heteroatons in the ring and
optionally can be substituted in one or nore places in the 31 Ja@gﬁxarfg&;
10 sane way or differently with hal ogen cyano, Cl1-Cl12-alkyl, Y,
hal o- d - C6- al kyl , hydr oxy- Cl- C6- al kyl br with the group =0, -OR5, -SR4,
-SCR4 or SOZR 6, R4 stands for O -C6-al kyl, aryl or heteroaryl, R5 stands

for hydr hal o- G - C6- al kyl , C -Cl12-al koxy,
C3-d o- cy gfoge Q@vaﬁLé Ac')lSCS C6- cycl oal kyl , R6 stands for hydrogen,

C - C6- al kyl | k het aryl or for the group
- NROR10, vvherggl? ??@“%9#’?& %e}/geﬁgrf"@;’gﬁﬁﬁll optionally can be

substituted in _one or npre _places in the sarre way or differently with
d - C6- al kyl, Gi- Co Sﬁln%fé’gi PEal ogen or hal o-d - C6-al koxy, R7 and RS,
i ndependently of one another, stand for hydrogen or O -C6-al kyl, R9 and R10,
i ndependent | y Wf ostandhior hgdrogest, and f or hydrogen, Cl-C6-al kyl, C2- C6-
al kenyl, aryl, C3-C8-cycloalkyl, or for the group - CONR7R8, or for Cl-C6-
al kyl that is A@imnally substituted in one or nore places in the sane way
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,-Ce-alkyl, C;-Cg-alkinyl, C;-Cs-alkoxy, halo-C;-
Ce-alkyl, or cyano-C;-Cs-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 =C0O,
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 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



or differently with aryl, norpholino, hydroxy, hal ogen or Cl-Cl2-al koxy, or
with 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-C -C6-al kyl, and R' stands for Cl-C6-alkyl, Cl@?@}ﬁh%%&%v
hydr oxy- d - C6-al kyl , hydroxy-d - C6-al koxy, C3-C6-cycl oal kyl, f
pyridyl, biphenyl or naphthyl, whereb{ the phenyl itself can be substituted
in one or nore places in the same way or differently with Cl CB-aIkyI, or
hal o- C1- C6- al kyl, as wel

I SO di ast ereqne and salts
t hereof, 31 January ab016) lffonWa\V’égE?l%"é’nc’?B?ﬁa fgﬁﬁé}ﬂ’% éTﬁl'Jl 055 ‘?Jnds of

general fornmula I, in which X stands fo tands for .hydrogen, A, B,
D, E and Qas a ritgC @6]5& hedroxy- QFT@G‘PB‘WI %Ty‘f’llﬂHShIegTCR‘P‘Qaaﬁ?gs SR’ phenyl
qui nolinyl, isoquinolinyl or indazolyl, which optionally can be substi t ut ed

in one or nore pl ac8OR wrt$&Rame way or differently with hal ogen, hydroxy,
Cl - C6- al kyl, C2-C6-al kinyl, (-C6-al koxy, halo-d - C6-al kyl, or
cyano- d - C6- al Ryl , s»dlmlséduyxyﬂi’ogéiﬁeatlk%-alkp]l;i onal ly al so can

RS stands for hydrogen, C;-Cg-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
or differently with C;-Cs-alkyl, C;-Cs-alkoxy, halogen or halo-C;-C¢-
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, Cy-Cg-alkyl, C;-Cs-
alkenyl, phenyl, biphenyl, C;-Cg-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,-Cz-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,-Cg-alkoxy or halo-C;-Cg-alkyl, and

R! stands for C;-Cs-alkyl, C,-Cs-alkoxy, hydroxy-C;-Cs-alkyl, hydroxy-C;-
Ce-alkoxy, Cs;-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,

are of special interest.



be substituted with the group -OR5 or -NROR10, Y and Z,

in each case

I ndependently of one another, stand for a bond, or for the group =CO R2
i ndependent|y of one another, stand for hydrogen or for the group
- CONROR10, -SO02R6, -COR11, -COO -C6-al kyl, -CO CJ-C6-al kyl -R11, 31 NRURL Sood"

and R3,

for G -C6-al kyl or phenyl that is opti&rally substituted in one or
pl aces in the sane way or differently
R3 , Y and Z together with the nitrogen aton1forn1a 3

saturated or aSahib e dedok ggp{ohﬁém@ bR B Y a1l BRAMRGRAAP! U1 Onal

het eroatons in the r|ng an

tionally can be su

one or

nor e
ith the group -NR7R5 or -OR5,
H)8nmmmed

or

nor e

R21

hydr ogen

| h 31 J diff l. h |

tyano, G o eob3 8 Bl PR Foing B ‘;fph‘ﬁﬁ‘ﬁ%"“y qPlopperss ‘?}f . %&Eﬁfﬂ@“@ge& Kyl
t h t - SR4, 4 02 R 6, R5 t f

o . FEorh R @?@ﬁ@éﬂ’%%ﬁ“‘ﬂ‘gf&r‘ﬂb@&? sy ehed A P EHAE A ]

phenyl

t hi ophenthghﬁqambgbmoa@rf 1soforme pf CHB@}F@TH&P 450 )b

benzyl t hi ophenyl, or pyrid mherebgithe phenyl benzyl ,

pl aces in the sane way

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, psoriasts,

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

edigptian ysingele i n one or no

re



or differently with d -C6-al kyl, Cl-C6-al koxy, hal ogen or hal o-Q - 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, biphenyl, C3-Cg-cycloal kyl, 13 b 0r
for the group -CONR7R8 or for C-C6-alkyl that is optionally substl ur{edo
one or nore places in the sane way orlddifferently with phenyl, norpholino,
hydr oxy, hal ogen, d - ClZ aI koxy, or with the group -NR7RS8, vvhereby t he
phenyl itself t|o I n be bstltu ed in one or nore Iaces in the
e vy Chnes fiReteo g et BHmat e Sich & POl tand k11
stands for Cl-C6-al kyl , Cl-C6-al koxy, hydroxy-d - C6-al kyl, hydroxy d -

C6- al koxy! er@lgt%n%y@al@%ww ey§idéssgaes, sysgh45@4betlﬁre;smwhymeovﬁafjﬂwy| wher eby
t he phenyl itself can be substituted in one or nore places in the sanme way
or di ff er glatd¢oapirenhl didea@s, siick b glomentienephidis, Gabetidmydphropgthyweinbligngnt | soner s,

di astereoners, tautoners and salts thereof, are of special interest. 31
January 2féhrostBroklzpthecamto utictsarmiamathik sigdiomd, iensphmerddcdonasmdwel | as their
physi ol ogically conpatible salts prevent a tyrosine phosphorylation or stop

per si st en%loaﬂﬁﬂ@ﬁqﬂeﬁbﬁmau@eway SucH RLIGHRWIT RNk epRdagaklicen of tunors,
wher eby they are distinguished in particular by a
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.



slighter inhibition of isoforns of Cytochrone P 450 (3A4). Medication using
the conpounds according to the invention can therefore be done at no risk
-even-w t-hout-—regar-t-—t- o-pharwaceut-cal—agent-s-t-hat--ar-e-adm-ni st-ered att-he

sane time and that are degraded via these isoforms. The conpoungs, of
) . . . January 2007
formula | as well as their physiologid¢ally conpatible salts can € used as

phar maceutt cal agents based on their inhibitory activity relative to the
phosphoryl ation of the VEGF receptor. Bagsed on their profile of action, the
conpounds  acddy atrepimend withdhe coprerndsaceordingtgitheipyestipnnot ey radyctigns eases

that are caused or pronoted by persistent angi ogenesis. Since the conpounds
of f or nul &f the sizecofimeptastaesi butialssa tedurtion pHthe manber pEmetastases isechikvedases KDR and
FLT, they are suitable in particular for treating those diseases that are
caused or pronSichghdrmapmticdl aganis, thein dorogiatiesiand tidea breiatsotsubjgceofdhisvi a t he VEGF
receptor or by an increase in vascular perneability. The subject of this

I nvent i oninvéntidshso t he use of the conpounds according to the invention as
inhibitors of the tyrosine kinases KDR and FLT. Subjects of this invention

are thus al so PRAERESHhuEAso RAKS tethé Qle df RAIHBuAdS TP bénerd forkhal Itteer eof . The
conpounds according to the invention can be used either alone or in a

f or mul at i .the predpdiwonnfcepharmatewizahagent or in the grépagationnafra compesitien asi s
gr owt h, p?fgri asi s, .Kaposi's sarcoma, restenosis,  such,as

Stent - | ndfRTAIe,Ascdrfop dfeatment s raetasiasis gayithy PoRIiARLS, Kaposi's
sarcoma, restenosis, such as, e.g., stent-induced restenosis, endometriosis,
| ~ Crohn’s disease, Hodgkin’s disease, leukemia; arthritis, such as
Vo 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 agenté, as a support in scar-free healing, in senile keratosis and in
contact dermatitis,

The formation of ascites in paﬁents 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




14 Crohn's di sease, Hodgkin's disease, |leukema; arthritis, such as
rheumatoid arthritis, hemangi oma, angi ofi brona; eye di seases, such as

di abetic retinopathy, neovascular glauconma; renal diseases, such as

gl onerul onephritis, diabetic nephropathy, malignant nephroscleragijguyary 2007
t hronbi ¢ m croangi opat hi c syndrone, transplant rejections and

gl onerul opat hy; fibrotic di seases, su R as cirrhosis of the Iiver, nmesangi al
cell proliferative diseases, arteriosclerosis, injuries to nerve tissue,

and for inhibitin he. reoccl usion.of .vessel,s after, ball] oon, cat heter
£ eat ment TR Gl bafn hEGERU AN ol BP e L R ARV BB R "o o

keep vessg] s open, such as, .e.g., stents, as, 'nnqnosu essi ve agents, for
support i nEL%El}fFrP??eHEC BEEPRIRHONS 431 b RTasent insseliddery, tareranple nblsier

dermatitis. In treating injuries to nerve tissue, quick scar formation on

t he i nj ur §oaigditaldets sypprsitopiese preapades,f i ligyid fo O e B0TOINLNESt 0 t he
invention, i.e., scar formation is prevented fromoccurring before the
axons r eceuspasions A ¢mdeions. r Thetyioptiomdfllytchetamemeworempdjuveds swak as t hus
facilitated. The formation of ascites in patients can al so be suppressed

W th the pesgpoitives stabilizedsdwetgng agenbeoriemuBifidrgRaltsMbfFhanpiig @etlogclemas can al so
be suppressed. Lynphangi ogenesis plays an inportant role in | ynphogenic

net ast asi giebird dfbupRRenN, T. et al., Cancere Res. 2001 Mar 1, 61(5): 1786-90,
Vei kkola, T., et al., EMBO J. 2001, Mar 15; 20 (6): 1223-31). The conpounds

according to tRg )RV 8RiRMiBh SRp &MY 8GR sSRttioAC S QSpéASions,
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.



VEGFR kinase 3 inhibitors and are therefore also suitable as effective

i nhibitors of |ynphangi ogenesis. 15 31 January 2007 By a treatnent with

t he conpounds according to the invention, not only a reduction of the size
of nmetastases but also a reduction of the nunber of netastases i%lgﬁmgg?&g.
Such pharnmaceutical agents, their formul ations and uses are al so subjetts of
this invention. The invention thus alldo relates to the use of the conpounds
of general formula | for .the production of a pharmaceutical agent or in
the preparat i offyofiod SOMRAS flBMaridlant iR FollisRlink LRAMEMjeH of UTOr OF
metastasis growth, psorrasis, Kaposi's sarconmm, restenosis, "such as, e.g.,
stent-indﬁped r%stenosis, endonetriosis, Crohn's disease, Hodgkin's

di sease, F'BUREM"S™ arthritis, such as rheumatoid arthritis, henmangi onma,
angi of i broma; eye di seases, such as diabetic _retinogpathy, neovascul ar

gl aucoma; renal hefreguetian of tgepmpeurys arRoFdin® iodhh Hveniaon 19caHed Pt nephr opat hy,
mal i gnant nephroscl erosis, thronbic m croangi opathic syndrone, transpl ant

r ej ect i onaccarsinggo arathadis thpd eteyknowniin teiatt. dios exaswde. comppungs of peneradsi s of t he
liver, nmesangial cell proliferative diseases, arteriosclerosis, injuries to
nerve ti sfuapladnd deainedinithdt hicngpbinel ofigenaall fasmda Ilof vessel s after bal | oon
catheter treatnent, in vascular prosthetics or after nechanical devices are
used to keep vessel s open, such as, e.g., stents, as | nmmunosuppressive
agents, as a support in scar-free healing, in senile keratosis and in

contact dermatitis. W 0
R1
/
D
-
X NH
| ——n
A\B¢

(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.



The formation of ascites in patients can al so be suppressed with the
conpounds according to the invention. VEG-induced edenas can al so be
suppressed. To use the conpounds of forrmula | as pharmaceutical agents, the
latter are brought into the formof a pharmaceutical preparation; ;yhghodM
addition to the active ingredient for enteral or parenteral adm nistration
contai ns suitable pharmaceutical, ord&nic or inorganic inert carrier
materials, such as, for exanple, water, gelatin, gum 31 January 2007 16
arabic, lactos st ar.ch, magnesi um.st ear at.e,. tal veget abl ils

pol yal kyl ene g yBET s &f geherfxmule o etidiotiaingd o a2 BT olengdl or esent
in solid for Ior exanple as tablets, coated tablets, suppositories, or
capsules,‘%@“aﬂaﬁiquid form for exanple as solutions, suspensions or

emul sions. They optionally contain, noreover, adjuvants such as
preservatives, stabilizers, wetting agents or enmulsifiers, salts for
changi ng osnotic pressure or buffers. For parenteral adm nistration,
especially injection solutions pensions, especially aqueous sol utions
of the active conpounds in polyhydr yeﬂ%oxylated castor oil, are suitable.
As carrier systens, surface- adj@Qvants such as salts of bile acids or
ani mal or plant phospholi pi t also mxtures thereof as well as

| i posonmes or conponents ther NIHalso be used. For oral adm nistration,

especially tablets, coated tabl'ets capsules with talc
X
| FG
~N

(lla),
in which R? stands for C,-Cs-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

8]
R)’
/
~n 0
P
X NH s
2 R
A /
k‘@/N\
=N
Y Rr?

(1),
in which R%, R?, Y and Z have the meanings that are indicated in general formula I and RY
stands for C;-Cg-alkyl or hydrogen, first is saponified and then is converted into the

amide.



and/ or hydrocarbon vehicles or binders, such as for exanple, |actose,
potato starch, are suitable. The adm nistration can al so be

starch or

carried out in liquid form such as, for exanple, as juice, to which
y a sweetener or, if necessary, one or nore flavoring syhst

optional |
i s added.
nmet hod of
of the di
0. 5-1000

The dosage of the active ingredients can vary dependi ng on

c

m
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S60°r
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adm ni stration, age and weﬂéht of the patient, type and severity

sease to be treated and simlar factors. The daily dose is

a

, f bl.y 50-200 , the d b I.
singl e dosr,rg tg eegré@ﬁif%@gg? éscfag%geouﬁ/%%éf v %Sﬁﬁﬂhcg%%?%%nrhﬁgﬂgﬁ/ﬁ%i ?; doses.

31 Januar

r 2007 17 The above-descri bed formul ati ons and forns for

di spensi n tergtyre,) so subjects of this invention. The production of the
conpounds according to the invention is carried out according to nmethods
knownFerramtife foamationsdris passibl te stagtdigro a sesesppngjagestert The esteril a |
in that a conpound of general fornmula Il WO R e ~N X NH i

that are
obt ai ned
E. Z: ~.

is reacted according to J. Org. Chem. 1995, 8414 with aluminum trimethyl and the
corresponding amine in solvents such as toluene at temperatures of 0°C to the boiling
point of the solvent. If the molecule contains two ester groups, both are converted into
the same amide. Instead of aluminum trimethyl, sodium hexamethyldisilazide can also
be used.

For amide formation, however, all processes that are known from peptide
chemistry are also available. For example, the corresponding acid can be reacted with the
amine in aprotic polar solvents, such as, for example, dimethylformamide, via an
activated acid derivative, that can be obtained, for example, with hydroxybenzotriazole
and a carbodiimide, such as, for example, diisopropylcarbodiimide, at temperatures of
between 0°C and the boiling point of the solvent, preferably at 80°C. The reaction
between carboxylic acid and amine, however, can also be produced by activation
reagents, such as HATU (N-dimethylamino-1H-1,2,3-triazolo-[4,5-b]pyridin-1-
ylmethylene]-N-methylmethanaminium hexafluorophosphate-N-oxide), whereby polar
aprotic solvents, 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

are



IM AFB Q (I'l), inwhich AL B, DD EE Q W X and R have the neanings that
are indicated.in general formula I, and M stands for halogen, first is
converted.-into an.-am-nhe-and-then-i.s-acylat-ed;—or -M-is-substituted by-an -
NHCOR group. 31 January 2007 18 Conpounds of general fornula I, are al
obtained in that a conpound of general20 fornula Ila, WO RY O é! a'NPfylgé&
(I'ra), in which RY stands for Cl- C6- al kyl or hydrogen, and FG neans a
| eavi ng group, such as, .,. halogen, O-triflate, O nesylate, O-tosylate
or sul f on&i ﬁ|Aﬁew<§m@m1m@ﬁanmdmomlanama@up,afnaexanmlpasweam@mg group is
substituted by an N(Y-R2)-R3 group, or a conpound |1l

not necessary in all cases, but can advantageously influence the reaction.

In the case of bisacid chlorides, cyclic compounds can be produced. Also, in the
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 asvmethylene chloride or else dimethylformamide at temperatures from
room temperature up to 100°C, preferably at 60°C are used. 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

o

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(TI) salts, such as
palladium(Tl) acetate, and palladium(Q) complexes, such as palladium(O)zdibenzylidené
acetone; (literature, see JACS 2002, 6043, THL 1999, 2035, Org. Lett 2001, 2539, THL
2001, 4381 or THL 2001, 3681) can be used. 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 ’




WORY OXNH' y R (I1Il), inwhich R, R3, Y and Z have the neani ngs
that are indicated in general formula | and RY stands for Ct-C6-al kyl or
hydrogen, first is saponified and then is converted into the amde. 31
January 2007 19 The amide formation is carried out according toqig %989§mn
that are known in the Iliterature. For amde formation, it is p055|'ﬁe to
start froma corresponding ester. The 2bster is reacted according to J. Og.
Chem 1995, 8414 with alum numtrinethyl and the corresponding amne in

0l vent's SUGRRS i RYelS.al LEIReratu 65 B A7 L8 LIS ol A%, Rl nt of the

sol vent . cont ester group nverted into

T e P R B SRR 85 e o
known fronlpeptlde
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 I, Ila and I11,

W (0]
R1
N/
Bk
o
X NH

(1),



chem stry are also avail able. For exanple, the corresponding acid can be
reacted with the amne in aprotic polar solvents, such as, for exanple,

di ret hyl formam de, via an activated acid derivative, that can be obtained,
for exanple, wi th hydroxybenzotriazole and a carbodiim de, SUCh3@§auLﬁ5mn
exanpl e, diisopropylcarbodiimde, at tenperatures of between 0C and 1 he
boiling point of the solvent, preferaﬁﬁy at 80C. The reaction between
carboxylic acid and am ne, however, can al so be produced by activation
reagents, such ag HAQWJ (N-dinethyl am no-1H-1, 2, 3-triazol o-[4, 5-b] pyridin-I-
yl met hyl ene] - N fret hy| metdanam ni um xaf@uorophosphate-N—oxide), wher eby
polar aprotic C{such as, fo Ig? di nmet hyl formam de, are
suitable for tlhe r ion. The adgf of "G base such as

N- net hyl mor pholi ngli_ s necessary. Tlle regacti on proceeds at tenperatures of
0- 100C, wher eby Xhe W¥bcedure is p NN perfornmed at room tenperature,
but in many cases he . For the am defornmgetion, the
process can al so be us h the acid haN dethe m x&d acid anhydri de,

i m dazolide or 20 31 Jafjua A prBV ou rotection of an
addi ti onal am no group, Nexanpl e as an a q;, t necessary in al
cases, but can advantageously influence the re#ction. t he case of bisacid
chlorides, cyclic C@ﬁggundslgﬂp be produceqqnﬁlso, in the—Tafe of hal ogen
acid halides, cycli¢ cdnpounds can be produced. The ring closure is then
conpl eted optionally by adding_a strong base, such as, for exanple, sodium
al cohol ates. The sane thindmﬁﬂlds true for the sulfonic acid halides,

wher eby doubl e sul fonations can al so occur.

inwhich A, B, D, E, Q, W, X, Y, Z, R?, and i@ 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 C—Cg—alkyl or
hydrogen, represent valuable intermediate products for the production of the compounds
of general formula I according to the invention and are thus also subjects of this

invention.



Ureas are produced from am no conpounds by reaction with isocyanates. Inert
sol vents such as nethylene chloride or el se dinethylfornmam de at
tenperatures fromroomtenperature up to 100C, preferably at 60C are used.
Pressure is advantageous for the reaction. The reaction of hal opyyldingw7

. . . : . Ty
with amdes is carried out under catalysis, for exanple by palladi umor
copper catalysis. In the case of coppéf catalysis (literature, see Synlett.
2002, 427), solvents such as di oxane or dinethylfornmam de are used at

t enper at ug e t he boiling, point of the salvent, preferably 120C. As a
base, po f&?&&ﬁ%ﬂ“ﬁﬁ@%ﬁﬂ‘é‘?&“'& s%&%‘ﬂﬁ%g‘i tﬁ‘ﬁ?’b‘éﬁ‘ﬁ%at e is used. Ethylenedian ne
i s advant ageoy for conpl exi ng the copper(l)._ iodide that is used as a

catal yst. An aﬁﬁf?lf%mwaawleﬁﬁéglgwr%e prpduciipp ofil ApTaPoundFaccingde fheof

pal | adi um cat al ysis, both pal | adiumOl) salts, such as palladi unH)

acet at e, anentigamithent dhe(soppacddiiig dadesd corpdundsbaing limikd tatiepoenapwiesy | | dene
acetone3 (literature, see JACS 2002, 6043, THL 1999, 2035, Og. Lett 2001,
2539, THL 2001, 4381 or THL 2001, 3681) can be used. As a solvent, toluene,
di oxane or dinethylformam de is used at tenperatures fromroomtenperature

up to theEhahplen® point of the solvent, preferably around 100C. As a
co-ligand, BINAP, DPPF or 31 January 2007 21 Xanthphos is used. A base is

al so neceps@uition| & 21[R(2ePneth PRMIR-eAVRMALEpy @Ak SImThyIRARSR}aVEe or el se
sodiumt-butylate is used. These conponents can be conbined in “various

ways. (3-trifluoromethyl-phenyl)-benzamide

d\HQCFS

NH H Me
e \/\N\M
N °

90 mg (0.2 mmol) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-N-(3-
trifluoromethyi-phenyl)-benzamide is dissolved in 3 ml of pyridine and mixed with 1 m]
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



The production of the pyridinam nes fromthe correspondi ng 2-hal opyri di nes

is

carried out

in solvents such as pyridine or
such as et hyl ene gl ycol

salts can be necessary for the

absol utely necessary in the case of t %
can al so be used advantageously in th
cl eavage is acconplished according to known nethods,

reaction with gpLon

chl ori de, at

t enpe

P@Hcﬁ'&&fqr gls

tures o

-78C. The conpounds of general

reaction.

fornulas 1,

c

reacti on of
onventi onal

roo

am nes.

~M A~ (I1), 31 January 3007, 22 Wo RY W O_RY _R
N H
4 NH
NH R
~ N\, =
| N R R
rd
Typ A Typ B e
[Key: Typ =Type]
Exam- | Type R* R’ R MW Melting Point
ple No. [°C} or MS
Molar Peak
(m/c)
1.1 A | -(CH,0H | H D\ 430.5
. CF,
1.2 A | -(CH;»-OH | H N 413.5 130-132
! -
1.3 A -(CH;;OH | H /O 444.5 148
. CF,
1.4 A (CH2)sOH | H /@\ 458.5 124
* CFa
1.5 A -(CHz)sOH | H /@\ 472.5 70
. CF,
1.6 A | -(CH;),OMe | H /@\ 444.5
. CF,

in protic polar solvents
at tenperatures up to 200C. Catalysis by copper(I)
The application of pressyre.
| owboi | i ng am ne
The et her
for exanpl e by
@-@f@ﬁé»{rmﬁ%ﬁéﬁ]@&ﬁ such as net hyl ene

t eénper at ure,
Ha and |11

3o,

preferably at
WOR H X NH E~

A



0 OXNHXNH/ZR3 EGNN (lla) and (I11),

EE Q W X Y, Z Rz,

Y Rz

[ and]
and R3 have the neanings that are indicated in

in whi

ch A B, D

general formula | and M stands for hal ogen, FG stands for a | eaving group,
such as, e.g., halogen, O-triflate, O-nesylate, O-tosylate or s%lfoneryzadnld
Rvstands for G -C6-al kyl or hydrogen, represent valuable internme Pare
products for the production of the co®ounds of general formula | according
to the invention and are thus also subjects of this invention. 31 January
2007 23 Production of t hn Cot fnnllnric APPnI“ di ng to the lnvention The
fol | ow nJEé‘i' ITg®edxpl akn t ha Borpduct on of { heMSBnppMsekai®|ding to the
i nvention wthqut the scope of] the clainmed cofpounds peing limtled to these
exanpl es. Pq:_N&npl e 1.0 Productii on of [°C] or MS
2-{12- (24D met hyl am|no- et hyl ami no)) - pyri di n-4-yl net hyl | - am no}- N
Molar Peak
(m/e)
1.7 A \ji H /@\ 4445 80
. CF,
1.8 A \j"" H /@\ 444.5 65
. CF,
19 A | '~N~"ou | H /@ 4445 81
: . CF,




(3-trifluoronethyl-phenyl)-benzamde | CFAN N Me N M 90 ng (0.2 nmol)
of 2-1(2-brono-pyridin-4-ylnmethyl)-am no]-N-(3-
trifluoronethyl-phenyl)-benzam de is dissolved in 3 nl of pyridine and m xed
with 1 m of N Ndinethyl-amnoethylam ne and heated in a pressyfg,¥epsRb
for 5 hours to a bath tenperature ofngOC. After cooling, it is
concentrated by evaporation, and 90 ng of 2-

[ 2- (2-di met hyl am no- et hyl am no) - pyri di n-4-yl net hyl ] - am no}
-N-(3-trifluoronethyl- phenyl)-benzam de is obtained. Melting point: 100C 31

January 2 4 agzy progaceg are@wmnds: 00
NH R2 NH ﬁﬁanﬁ ﬂﬁ} Typ A|Typ B | [Key: Typ * Type]
ple No. [°C] or MS
Molar Peak
(m/e)
1.10 A [(CHphxN H /@\ 471.5 68
. CF,
M€2
1.11 B | «(CHy),- H NS 4135 Resin
2O
OH )
1.12 A | Phenyl H /J:::l\ 462.5
. CF,
1.13 | A -(CH,)s- 437.54

S
poe
114 | A [~(CHy),-O-(CHy),- m 43952 174
o
R
O

1.15 A -(CH;),-NMe- 452.56 85
(CHz),-
1.16 A | -(CHy),;-S-(CH,)p- N7 455.58 158
l -
1.17 A -(CH,),-80;- m 487.58
(CHy),- AN
1.18 A -(CH,)s- NS 423.52 148




Exam Type RR R MW Melting Point ple No. [C] or M5 Ml ar Peak (me) 1.1
A-(CH2)2-CHH- 430.5, CFz 1.2 A -(CH2)2-OH H 413.5 130-132 1.3 A
-(CH2)30H H 444.5 148 CFz 1.4 A -(CH2)40H H 458.5 124 .,a CF, 1.5 A
-(CH2)50H H a472.5 70 CFz 1.6 A -(CH2)20Owe H ,- 444.5 CFz 31 Jang@(,%u%g)n?g7
25 Exam Type R R R MW Mel ting Poi nt 2[3Ie No. ['Cl or M5 Mdblar Pea e%

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:



i A BB R R R ¢ e e e e [

1.7 A QHH444.5 80 CFA 1.8 AH444.565 ,a CF, 1.9 A'-~"OH H 444.5 81
CF3 31 January 2007 26 Exam Type RH R MNVMIlting Point ple No. [C] or M
Mol ar Peak (me) 1.10 A (CH2)3N H 471.5 68 Mee CF3 1.11 B -(CH2)2- H 413.5
Resin OH 1.12 A Phenyl H 462.5 CF3 1.13 A -(CH2)5- 437.54 1.14;A

_(CH2) 2-0- (CH2) 2- 439. 52 174 e 31 January 2007

Example 2.1

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

Melting point: 202°C

Example 2.2

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

MS: m/e 358

Melting point: 200°C



10 1.15 A -(CH2)2-NMe- 452.56 85 (CH2)2- 1.16 A -(CH2)2-S-(CH2)2- 455.58
158 1.17 A -(CH2)2-SO2- 487.58 (CH2)2 1.18 A -(CH2)4- 423.52 148 1.18 31
January 2007 27 Exanple 2.0 Production of

2-[ (2- Ami no- pyri di n-4-yl net hyI) am no] -N-(3-trifluoronethyl - 31 January 2007
phenyl)-benzamde CF3 INH 'NHz /N 8.747 g (19.4 mmol) of

2-[ (2- brono- pyri di n-4-yl et hyl ) - am no] 2N ( 3-
trifluoronethyl-phenyl)-benzam de is heated with 175 ng of copper(l) oxide
in 150 m Eof gg nedi ol for 23 hours under 10 bar of anmmonia pressure to
80C in an AGt8Y After the sol vent is distilled off in a vacuum the
resi due i Ul’lfled on, siljca gel gradi ent . of ethyl acetate: ethanol

= 100: 0 t é%“%?yﬂﬂme‘ﬂﬂ&ﬁ?thyﬁ'aﬁ“ﬂ (‘B@wsqhyl %@dpww Sﬂ)'PQ'E@m‘ e

o} /@f—\
N_
2 f
dn N
NH
NH

MW: 372.43

Example 3.0

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

trifluoromethyl-phenyl)-benzamide

Q:&D\
H:jwr

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

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



am no-pyridin-4-ylnmethyl)-am no]-N-(3-trifluoronethyl-phenyl)-benzam de with
a nelting point of 64C is obtained. Simlarly produced are: 31 January 2007
28 Exanple 2.1

2-[ (2- Ami no- pyridi n-4-yl met hyl ) - am no] - N-i soqui nol i n- 3-yl - benzam N/ H
INNH ~ Melting point: 202C Exanple 2.2 m}fiFanuary ZOOP\I
2-[(2- Ami no- pyridin-4-yl methyl)-am no]39N- (1Hi ndazol -5-yl ) -benzam de 0 %N
I~a NNH'NH, ~N MS: me 358 Melting point: 200C

After concentration by evaporation, the residue is chromatographed. 66 mg (49% of
theory) of 2-{[2-(3-benzyl-ureido)-pyridin-4-ylmethyl]-amino} -N-(3-trifluoromethyl-

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

Similarly produced are also the following compounds:

. \Rﬂl
TypA Typ B \ﬂ/

[Key: Typ = Type]

“Exam- | Type R’ RY MW | Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)
3.1 A Phenyl 505.5 185
3.2 A /@\ Ph (CH,),- 5335 76
. CF,
3 | A /@\ n-Butyl 4855 84
. CF,




31 January 2007 29 Exarrpl e 2.3 2-[(2-Am no-pyridin-4-yl met hyl )-am no] -

N- (2- et hyl - 2H i ndazol - 6-yl )-benzamde fIN \ N\ N INHH -C, NH2 / MN
372.43 Exanple 3.0 Production of

2-{[2- (3-Benzyl -urei do)-pyridin-4-ylmethyl | -am no}-N(3-
trifluoronethyl-phenyl)-benzamide CF- q NH- ' | ~\ O0Tb 100 ng (6‘.’2‘%”%%‘103
of 2-[(2-am no-pyridin-4-ylmethyl)-anBho] - N-(3-

trifluoronet hyI phenyl )-benzamde is mxed in 2.5 nm of net hyI ene chl oride

with 37 (0 29-mrel—ofberzyr—segymprat-es—ang i+ St d over ni ght
at roomt&?‘ﬁéanﬁp«?. 31 Janvary 2007 K MW Melt‘“gT"'“t
ple No. [°C] or MS
Molar Peak
(m/e)
34 A /@\ Me 5955 206
OMe
. CF,
N OMe
3.5 A /@ /@\ 573.5 186
N CF, . CF,
3.6 A /@\ /@Cﬂ 573.5 211
. CF, .
37 A /@\ Ethyl 457.5 154
. CF,
38 A /@\ O 581.6 195
T
3.9 A /@\ O 555.5 180
e e
3.10 A /@\ -CH; 443 .4 159
. CF,
3.11 A /@\ -CH,CH,Cl 491.9 157
. CF,
3.12 A /@\ n-Propyl 471.5 80
. CF,




30 After concentration by evaporation, the residue is chromatographed. 66 ng
(49% of theory) of 2-

{[2- (3-benzyl -ureido)-pyridin-4-yl nethyl]-anm no}-N-(3-trifluoronethyl-
phenyl ) -benzanmi de with a nelting point of 153C is obtained. Sim #ﬁfah% 2007
produced are also the following conpoynds: N NN RR | \ H | NH H

NH 10n1 N L NNyMRo Typ A Typ B | %y Typ = Type] Exam Type R R 10 MN
Mel ting Point ple No. [C] or MS l\/bI ar Peak (rﬂe) 3.1 A Phenyl 505.5 185

Ay -\ [l Vo S = A0 I

3.2 A PRI Typey 0 10 Y OF a 373 A gty 4R B elting Point

ple No. [°C] or MS
Molar Peak
(m/e)
3.13 A i-Propyl 471.5 96

3.15 A -CONH,; 472.4 190

3.14 A /@\ /O 497.5 103

3.16 A

\T'Me 578.6 213
OMe
. OMe

556.5 203

3.18 A

0
/.@:D /@/CF3 556.5 165

3.19 A N 488.5 198

3.20 A m 538.6 213
’ (J

3.21 A N Y 502.6 185




CF3 31 January 2007 31 Exam Type R RIO MW Melting Point ple No. [C] or M
Mol ar Peak (me) 3.4 A1 \ Owe 595.5 206 \ CF3 Ow 3.5 A1l \ I \ 573.5
186 CF3 CF, 3.6 A\ I \ CF3 573.5 211 CF3 3.7 A Ethyl 457.5 154 CF3 3.8 A

I\ i | 581.6 195 CF3 1 \ 3.9 A\ I \ 5555 180 3.10 A\ -CH3 4§?Jaﬂua%75§007
33
Exam- | Type R! R MW | Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)
322 A N7 516.6 171
| /
3.23 A N -CH,CH,Cl 474.9 195
l
3.24 A N -CH; 426.5 225
I P
3.25 A N A n-Propyl 454.5
OO
3.26 A N = i-Propyl 454.5
Z
3.27 A N7 Ethyl 440.5
L
3.28 A A 480.6 205
oo L
3.29 A N = -CONH, 455.5 129
=

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

trimethylsilyl isocyanate.



CF 3.11 A -CH2CH2C1 491.9 157 CF3 3.12 A n-Propyl 471.5 80 CF3 31 January
2007 32 Exam Type R 1110 MW Melting Point ple No. [C] or M5 Ml ar Peak
(me) 3.13 Ai-Propyl 471.5 96 CF, 3.14 Al 497.5 103 OF, 3.15 A -CONH2
472.4 190 CF, 3.16 A Me 578.6 213 OV Owe 3.17 A 556.5 203 3]
anuary 2007
34

Example 3.30

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

H
NH
ok
.
| T
N 8]

100 mg (0.23 mmol) of 2-[(2-bromopyridin-4-yimethyl)-amino]-N-(3-

isoquinolinyl)-benzamide

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))



CF, 3.18 A CF, 556.5 165 3.19 A NI 488.5 198 | 3.20 Ar~ 538.6 213 3 221
A n~ | 502.6 185 31 January 2007 33 Exam Type R R10O MW Melting Point ple
No. [ or M5 Molar Peak (me) 3.22 A516.6 171 3.23 A -CH2CH2Cl 474.9
195 3.24 A -CH3 426.5 225 3.25 A n-Propyl 454.5 3.26 A i-Propyl jla%ﬂ'dx*?2007
3.27 A Ethyl 440.5 3.28 A 480.6 205 29 Ar~ -CONH2 455.5 129 iExarrp es
3.15 and 3.29 are produced anal ogousl gsto Exanple 3.0 with use of

Similarly produced are also the following compounds:

R
P R A
\n/ \Rm
Typ A Typ B e}
[Key: Typ = Type]
Exam- | Type R’ R’ R [ MW Melting Point
ple No. [°C] or MS
Molar Peak
(m/e)
3.31 A ¥ R H H | 4125 222

332 A @\ H H | 4294
CF,

3.33 A Me H (41546

y
L

334 | A ,E;E\\” Me H |41546] 110-113
i

335 A /@:\\N Me H [42948 230-232




trimethylsilyl isocyanate. 31 January 2007 34 Exanple 3.30 Production of

2-{[2-(3, 3-Di net hyl -urei do)-pyridin-4-ylnmethyl]-am no}-N(3-

i soqui nolinyl)-benzamide N\ ~ NI / / | / NHANN | N O 100 ng (0.23

mrol ) of 2-[(2-bronopyridin-4-ylnmethyl)-amno]-N(3- I 2007

i soqui nol i nyl)-benzam de is heated in 2 m of dioxane with 89 my {8 58 To

of cesium carbonate, 61 ng (0.69 mm?? of N, N-di net hyl urea, 4. 7 mg (O. 0046

nmol ) of di paI | adi umtri benzyl | dene acetone and 7.9 mg (0.014 mmol) of

Xant hphO Xhlutl Vet gas q:ulu ||| a ot stture—fre W

to a bath tenpe GPSile of 1008 then ™ xed Iﬁ FUSERAT

chl ori de tijoned |of f and concent rat ed by evaporation. The resid is
e 53 ot 2

chromat o d on gilica gel with ethyl acetate as an el uant 4% of
t heory) pf 2-{[|2-(3,/3-di nethyl-ureido)-pyridin-4-y|nethyl]-am noi N-( 3-
i soqui no| i nyl)-lbenzani de i s obt ai ned. Molar Peak
(m/e)
3.36 A /@f\ u Me H :429.48 130-133
\I\( €

3.37 A sPrap Me H [457.54

3.38 A /EI/N)N_M . NNF H [455.52

339 | A /@“ PN H 45552

340 | A /@:\N Me Me |443.51

341 | A ,@ﬂ Me Me |443.51
__\N—Me

342 | A /C[:\\“ Me H | 44351

343 | A /@ Me H |457.54

* h<\IF'rc=p

3.44 A /@f\ Me H 144351
N—Et
=
3.45 A m Me H |457.54
-~ —I-Prop




(Ms (d): 441 (Mr+H)) 31 January 2007 35 Sinmilarly produced are also the
foll ow ng conpounds: O CRH,ReNHNeNHHRNN RR HONNNlo Typ
A TyP B 0 [Key: Typ = Type] Exam Type R R 1110 MV Melting Point ple No.
['"A or M5 Mdlar Peak (me) 3.31 AHHA412.5 222 3.32 A1 \ Hs Hiad@Ry o3
37 |
Exam- | Type R R’ R | MW [Melting Point
ple No. [°C} or MS
Molar Peak
(m/e)
3.46 A /OiN/ Me H {457.54
N—i-Prop
3.47 A N Obde Me H |473.53 199.5
N
3.48 A N Me H (44351 208.8
3.49 A N\:\ Me H [453.50 242
bV
3.50 A ,'\\N_M Me H |[429.48 m/e 429
3.51 A . N Me H (42948 205.1

3.52 A /@j\\N cycl.Prop H (45552 192

3.53 A

cycl.Prop H [455.52 216

3.54 A m Me H [473.53 247

CMe




3.33 AMe H415.46 3.34 A Me H 415.46 110-113 . ~N 3.35 A Me H 429. 48
230-232 31 January 2007 36 Exam Type RR R MW Melting Point ple No. [(]
or M5 Molar Peak (me) 3.36 A M H 429.48 130-133 N M 3.37 A Prop M H
457.54 ,,N 3.38 A H455.52 N M 3.39 AN H455.52 lie 3.40 A3Wan'.Y§y2007
443.51 3.41 A NM Me Me 443.51 3. 4238A Me H 443.51

Exam- | Type R' R’ R" | MW |Melting Point

ple No. [°C] or MS
Molar Peak

(m/e)
3.55 A - P H [499.57
‘ “ﬁ( -—Me [::l
3.56 A A\, Me H |473.53
. \N/ _\—OMe

3.57 A /CEN/\ Me H |473.53
. = _LOMe
3.58 B /C:E\ Me H (42948
N—Me
L] \M
3.59 B /@:\ Me H [42948
e
» N\

3.60 A =N, Me H (45448
AR
CN
3.61 A R/_CN Me H (454.48
Jou
3.62 A = Me H |[486.53
/Q;/\qu/m

363 | A ,@f\““”‘ (CHy),-O-CH, | H |473.53
* -“-N/
364 | A m_m «(CH,),N(CH3), | H |486.58




. ~NEt 3.43 A\ ~f Me H457.54 i-Prop 3.44 A\ Me H443.51 N/NE 3.45 A
Me H 457.54 jJ-i-Prop 31 January 2007 37 Exam Type |1l RO R MV Ml ting
Point ple No. [C] or M5 Mol ar Peak (me) 3.46 Ai _ Ni-Prop Me H 457.54
3.47 A/ ~oMe Me H 473.53 199.5 N 3.48 ANE M H 443.51 208.8 I\leganﬁg ébd\;b
H 453.50 242 3.50 A Me H 429.48 mle 429 &

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

3.65 A /@f\N y ‘\/\N/\[L H |528.61
—Me
. =z k/
3.66 A /@:\N -(CH;),-O-CH; H |473.53

367 | A /m (CH;);N(CH;), | H |486.58
368 | A /EI?: \/\O H [52861
369 | A /QE\\{ Me H |454.49




NMe ~ 3,51 ANM M H429.48 205.1 N 3.52 Al \ cycl.Prop H 455.52 192 N
3.53 A cycl.Prop H 455.52 216 \ ~ -Me 3.54 A Me H 473.53 247 Owe 31 January
2007 38 Exam Type RR R MW Ml ting Point ple No. ['Cl or M5 Ml ar Peak
(me) 3.55 AH499.57 3.56 A/ N M H473.53 ~Owe 3.57 A M H . Ge
3.58 B Me H 429.48 ~N-Me 4 H ity 2

Example 4.0

Production of 2-[(2-Methanesulfonylamino-pyridin-4-ylmethyl)-amino]-/V-(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.



3.59 B Me H 429.48 M 3.60 A J", Me H454.48 RCN 3.61 A~ C' Me H 454.48
3.62 A\ NMe Me H486.53 M 3.63 A/ -(CH2)2-OCH3 H 473.53 N M 3.64 A
iM-Me -(CH2)2N(CH3) 2 H 486.58 31 January 2007 39 Exam Type R R RL0 MW
Melting Point ple No. ['Cl or M5 Ml ar Peak (me) 3.65 AH52§|_@{§%§%7
3.66 Ai | -(CH2)2-OCH3 H 473.53 e2.167 A\ 1\ -(CH2)2N(CH3) 2 :

Similarly produced are:

i = H"‘R‘
N
Example R’ R’ MW | Melting Point
No. [°C] or MS
Molar Peak
(m/e)

4.1 /@\ ‘,501*@ 526.54 259.2

. CF,
4.2 = 541.55 >300

50 e

) CF,

43 D\ <:; 610.53 248.6
508 OCF,

) CF,
4.4 /@\ -SO,CF; 518.44 238.9

) CF,
4.5 w = -S0O,CH, 44752 m/e: 447

#

4.6 /@\ F 562.52 252.5

. CF, e mOF
4.7 /@\ _so z_@_om 598.64 231

) CF,




3.68 A H528.61 3.69 Ai I

trifluoronethyl-phenyl)-benzam de and 23 ng (0.24 nmol ) of nethanesu

Me H 454.49 CN 31 January 2007 40 Exanple 4.0
Production of 2-[(2-Methanesul fonyl am no-pyridin-4-yl nethyl)-am no]-N-(3-

trifluoronethyl-phenyl)-benzanmide NaCF ONHe NH~O \ N$ M NO90 ng (0.2
mrol ) of 2-[(2-brono-pyridin-4-ylnethyl)-am no]-N-(3-

31 JanF%%qog

1 hour of stirring
f water and
h amoni a and

t
MS 'the col |l ected

acid amde are introduced into 5 nl 8% dioxane and mixed in succession wth
4 nmg (0.02 mol) of copper(l) iodide, 85 ng (0.4 nmol) of potassium
phosphat ecantd—2 19— Q102 —rmot—qfr—ethylenediem-pe —Aft-el
at a bat FEFAMRIE atur & of 120c, iis dil i wMﬁ“‘é’@I}rﬂ'mc
concentrated by evaporation. It is then|mde alkaline w
shaken ofit X®ree¢ times with 25 m each (Bf et hyl dcel o
Molar Peak
(m/e)
4.8 /@\ 0 S o 567.01 2552
50,
4.9 i : N E‘}_d 550.06 234.7
4.10 /@ @ 540.56 245.7
.50 CH,
. CF,
4.11 /@\ v@ 540.56 194.8
. CF, Ve
4.12 N 498.57 256
/©:¢N '/SO@
4.13 '/soz_@_m 512.59 219




organi ¢ phase is washed with water, dried, filtered and concentrated by
evaporation. The residue is nmade crystalline with ethyl acetate and a
littl e hexane, stirred and suctioned off. 24 ng (26% of theory) of

2- [ (2- et hanesul f onyl - am no- pyri di n- 4-yl net hyl ) - am no] - N-

(3-trifluoronethyl-phenyl)-benzam de th a nmelting point of 214.%8"?1@?2007
obt ai ned. 31 January 2007 41 Siml ar% produced are: 0 /R OHM~Rz /N
Exanple R R MW Melting Point No. ['Cl or M5 Mdlar Peak (me) 526.54 259.2
4.1 a CF, /| CF3 4.2 so, Me 541.55 >300 / CF3

Example 5.0

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

trifluoromethyl-phenyl)-benzamide

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)



4.3 so-ocF, 610.53 248.6 . / CF3 4.4 -SO2CF3 518.44 238.9 CF3 4.5 -S2CH3
447.52 me: 447 4.6 F 562.52 252.5 /| CF3 ./sowi}-F 4.7 | CF /so-Q oneu
598.64 231 / 3/ 31 January 2007 42 Exanple R R MNWMelting Point No. [(
or M5 Mol ar Peak (mMe) 4.8 iso S C567.01 255.2 ,a CF, 4.9 .,8is9m§r)p%007
550.06 234.7 4.10 ,-socH, 540.56 245. 14 , CF, [ 4.11 1 i 540.56 194.

Example 6.0

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

benzamide
N7 S
Poe
C,
N i
T
2

100 mg (0.23 mmol) of 2-[(2-bromopyridin-4-ylmethyl}-amino]-N-(3-
i1soquinolinyl)-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 gasandin 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.



CF, so 4.12 | b so,~ 498.57 256 4.13 b" so~--c 512.59 219 31 January 2007
43 Exanple 5.0 Production of

2- [ (2- Bi snet hanesut f onyl am no- pyri di n- 4-yl net hyt) - am no] - N- ( 3-
trifluoromnethyl-phenyl)-benzamide CF3 Me I~ a Il NH 0=i =0 o/

(0.5 mmol ) of 2-[(2-anino-pyridin-4-y|gethyl)-anino]-N—(S- N%Ikmu£9§mﬁg
trifluoronethyl-phenyl)-benzam de is xed in 3 mM of dichloronethane with
69 ng (0.6 mml) of nethanesul fonic acid chloride and. 61 ng (0.6 mmol) of
triethylanine;ﬁﬁghﬂ§?hmhgghgggether for 1.5 hours at roomtenperature. Then,
it is washed once with dilute sodium bicarbonate solution, dried, filtered
and concentrated by evaporation. The residue 1is chromatographed via flash
chromat ography (5 g of Isolute) with a gradient of cycl ohexane: et hyl
acetate =100:0 to 50:50 as an ua254v80 ng (30% of theory) of 2-[(2-

N
NH
[ N n\~m
N
Example R R’ MW | Melting Point
No. [°C] or MS
Molar Peak
(m/e)

6.1 /@\ -COn-Prop 45647 168
. CF
62 m -COMe 411.46 220
/ o

6.3 N7 -COEt 425.49 183
|
P
6.4 pi S -COn-Bu 453.54 167
&
6.5 Nl N 1./m—ﬂ 437.50 218
P

6.6 ® P 549.63 212




bi smet hanesul f onyl am no- pyri di n-4-yl nmet hyl)-am no] -N-(3

-trifluo

ronmet hyl

- phenyl ) -

January 2007 44 Exanple 6.0 Production of

2-[(2-Butyryl am no-pyridin-4-yl nethyl ) -am no] - N- (3-i soqui nol i nyl sy 5
/100 ng (0.23 nmml) of 2-[(2-

| ~ ONH

i soqui nolinyl)-benzam de is heated in

of cesium carbonate,

of di pal
under a
t enper at
sucti one
chromat o
acetate
(42% of

[ (2-buty
with a

benzam de is obtained as a resin.

ronopyri din-4-yl nmet hyl )-am no

(MS: mfe 542) 31

R

m of dioxane with 89 ng (0.28 mmol)

24 ng (0.69 mmol) of butyrani de,

4.7 ng (0.0046 nmol)

tTbgnzytdene agpt oneand S T A OthA—mol ) of Xant hphos
ngénrfb'l*a s and in a{ noi s;Igr e-free ‘envi roﬁﬁ%ﬁ'lg#%'rlt 25 hours to a bath
"ﬁqJOf 0C. It is then mxed wth 20 n g(t:rre llene chl ori de,
i ¢ and concentrated by evapofation. [THeCl Pe¥M¥e is
gr aphed|on silica a(;1\|el first with hexane, .then wi th hexane: et hyl
= 8:2 and then with hexane:ethyl acetat delanPealyg an el uant. 45 ny
t heory) [of 2-
yl am no- pyri di n-4-yl met hyl ) - am| no] - N- (B- i S@yel nolji nyl ) - benzani de
el ting|point of 173C is obtained.
6.7 RN 453.54 112
i® RPN
6.8 S 529.64 219
P /CO
6.9 N 523.59 215
® \ 7
/CO
6.10 Y -COt-Bu 453.54 91
l\i P
6.11 /@ @ ‘ 546.59 111
/CO
. CF,
6.12 x -COOQEt 441.50 185
I
6.13 /@\ COMe 428.41 185
. CF,
6.14 R CO-cycl.Prop 426.48 210-212
: f
6.15 N CO-cyclProp | 426.48 127-128
v
6.16 /@\ s 558.48
* CF, '/COQ




31 January 2007 45 Simlarly produced are: ORI / NHCHHI \ ~ R2 /N
Exanple RR 2 MW Melting Point No. ['C or M5 Mlar Peak (nfe) 6.1
-COn-Prop 456.47 168 CF3 6.2 -cone 411.46 220 6.3 -COEt 425.49 183 6.4
-COn-Bu 453.54 167 6.5 437.50 218 6.6 549.63 212 31 January 20917Jan€a§y2007
Exanmple R R MV Mel ting Poi nt

47
Example R! R’ MW | Melting Point
No. [°C] or MS
Molar Peak
(m/e)

6.17 /@\ COPh 490.48

. CF,
6.18 /@\ F 508.47

- CF, ’/COO
6.19 A CO-cycl.Prop 440.51 114-115

—e
* ‘\h{
6.20 m CO-(CH,)4-OH | 469.54 136
=

6.21 /O:\N -COOQOEt 444.49 205-210

Me

6.22 /Q:?" -COOEt 430.47
6.23 /@:\: CO,CH,(i-Prop) | 472.55 187

6.24 /@E\\N CO,(i-Prop) | 458.52 204
N
. \

6.25 D[:\C CO-cycl.Prop 440.51 105-107
6.26 /@ @ 491.47
. /
) CF




No. [C] or M5 Mol ar Peak (me) 6.7 453.54 112 6.8 529.64 219 6.9 N
523.59 215 \ / ~co/ 6.10 -CO-Bu 453.54 91 6.11 ~ 546.59 111 co a CF3
6.12 -COCEt 441.50 185 6.13 COwe 428.41 185 CF3 6.14 CO-cycl.Prop 426. 48

210-212 N 6.15 CO-cycl.Prop 426.48 127-128 6.16 / cF, 558.48 CE‘?’JaquEryéOO%l
January 2007

48
Example R’ R’ MW | Melting Point
No. [°C] or MS
Molar Peak
(m/e)
6.27 N, COOEt 430.47 213
oV
6.28 @_Me COOEt 444.49 194-196
* “‘N’
6.29 /@\ CO-cycl-Prop 545.45 213
. CF,
6.30 /@\ CO-t-Bu 470.49 155
. CF,
6.31 NS -CO-CH,-0- 471.51 86
o
’ (CH,),OH




47 Exanple R R MV Melting Point No. [C] or M5 Ml ar Peak (me) 6.17 COPh
490.48 CF3 6.18 F 508.47 /| CF3 ./CO 6.19 / -Me CO cycl.Prop 440.51 114-115
NN 6.20 r~\ \ CO (CH2)4-OH 469.54 136 6.21 - COOEt 444.49 205-210 Me
6.22 - COCEt 430.47 6.23 \ ~( N CO2CH2(i-Prop) 472.55 187 6.24 OQ2(i-Pron)
458.52 204 N Me 6.25 CO-cycl.Prop 440.51 105- 107 anuary

49

Example 6.32

Similarly produced is:

2-{[2-(Acetyl-methyl-amino)-pyridin-4-ylmethyl]-amino} - N-isoquinolin-3-yl-benzamide
N7~
0
2
N
NH |
N
=
KU T
~

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

S~
CF,
CL
= 0
!
156 mg (0.5 mmol) of 2-{[2-(2-oxo0-pyrrolidin-1-yl)-pyridin-4-yimethyl]-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]lpyridin- 1-ylmethylene]-N-methylmethanammoniumhexafluorophosphate-

N-oxide) and .14 ml of N-methylmorpholine, and it is stirred overnight at room



6.26 \ O0491.47 / CF3 0 31 January 2007 48 Exanple R R MW Mel ting Poi nt
No. [C] or M5 Mol ar Peak (me) 6.27 COOEt 430.47 213 6.28 i ~ COCEt
444,49 194-196 -Me 6.29 CO-cycl-Prop 545.45 213 CF3 6.30 COt-Bu 470. 49
155 CF3 6.31 -CO-CH2-O 471.51 86 (CH2)20H 31 January 2007 49 3%&%?007
6.32 Simlarly produced is: 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-oxo-pyrrolidin-1-yl)-

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

(MS: m/e 454)

Similarly produced are:

Q
R1
v
(L™
SNH
G
| N
N
RER, YandZ= G
Example R! G MW | Melting Point [°C]
No. or MS Molar Peak
(m/e)
7.1 x 439.5 189°C




2- { [2-(Acetyl -nethyl -am no)-pyridin-4-ylmethyl]-amno }

-N-i soqui nolin-3-yl-benzamide N \ /N O MIlting point 71'C Exanple 7.0
Production of 2-{[2-(2-Oxo-pyrrolidin-1-yl)-pyridin-4-ylmethyl]-am no}-N-(3-
trifluoronethyl-phenyl)-benzamde o CF3 \ NH / NN O CN 156 rrg,lggmg%gﬁggl)
of 2-{[2-(2-oxo0-pyrrolidin-1-yl)-pyridyn-4-ylnethyl]-an no}- benzoic acid i
mxed in 5 mM of dinethylformamde with 0.12 m (1 mmol) of 3-

am nobenzotrifluoride, 228 ng (0.6 mmol) of HATU (N-di net hylam no-1H 1, 2, 3-

triazol of EdampteB] Pyr TR - I-y] met hygene] MW | Melting Point !L°C]
- N- net hyll met hananmoni umhexaf | uor ophosphat e- N-ox}de) and 0. 14 qd of
N-met hyl norgpolijne, and it is stirred overnight ap. #RCNM.fk P@gyary 2007 50
(m/e)
7.2 /@\ 455.4 m/e 455
. CF, .—N\_/NH
7.3 469.5 209
/@\ = j\N’Me
CF, I\_/
7.4 438.5 154
C o
7.5 N7 4355 2173
' - » —N
7.6 g 426.48 195-200
m «—N
7.7 /Q:?\‘ \% 42648 105-110




tenperature. It is diluted with ethyl acetate and washed in succession with
saturated sodium bi carbonate 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 mbhiﬁr&a%l/%(%et'
95 mg (42% of theory) of 2-([2-(2-ox05 yrrolidin-1-yl)- pyridin-4-y yl]
-amno }-N-(3-trifluoronethyl-phenyl)=benzam de is obtained. (Ms: nle 454)
Simlarly produced are: 0 RL eNHa~ GN RZ R3, Yand Z = G Exanple R G MV

Melting Reldtoit & No. or MS Molar Peak (me) 7.1 g 439.5 189C 31 January
2007 51 Exafdple R G MV Melting Point ['C No. or M5 NMolar Peak (mie)

Produced similarly to Example 6.0 is:

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

isoquinolin-3-yl-benzamide
N>

0

[

N

0

NH
N
=

N OH
Similarly produced to this are:

0

R1

-~
N
NH
G
S



7.2 455.4 me 455/ CFa -NNHH 7.3 R469.5 209 CF - INNM 7.4 N 438.5 154
[ . -i~{JH7.5 N435.5217.3 /| N7.6 p - 426.48 195-200 A N 7.7 - Q
426.48 105-110 31 January 2007 52 Exanple 8.0 Produced simlarly to Exanple
6.0 is: 2-{ 007

[ 2- (2- Hydr oxyret hyl - 5- oxo- pyrrol i di n- 1yl ) - pyri di n-4-yl et hy! ] - am HoPRe

I soqui nolin-3-yl-benzamde O NH tCH

Example R! G MW Melting Point [°C]
No. or MS Molar Peak
(m/e)
8.1 [s1 = o 467.53 98°C
0| -4
t\OH
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




NOW

-
MV
OH 8

| ar

Me
.2

|y produced to this are: OR QH G N 31 January 2007 53 Exanple R
lting Point [C] No. or M5 Molar Peak (me) 8.1 0 467.53 98C -N6
N\ \ _ 467.53 76C 0 8.3 467.53 95C -N OH 8.4 - 447.50 86C N |
54
Example R G MW | Melting Point [°C]
No. or MS Molar Peak
(m/e)
8.10 /EI’\N"ME j\ 441.49
[ \N, T E‘ ’ H
8.11 =N 441.49
ﬁ‘/\—w{e n—NiNH
. ./
8.12 N/"‘" )OI\ 441.49
/@’/\N "
3.13 /@:\(N B j\ . 441.49
8.14 =N, 5 454.33
. N—Me —N
8.15 ,@:\\“ 5 45433
« —N
" h(Me
8.16 /g\ 5 454.33
N—Me
\N/ t_N
8.17 o 454.33
SOOI
8.18 /@ _ \% 468.56
— —i-Prop _
8.19 N/"F""" 468.56

31 January 2007



8.5\ 481.94 186C -N 8.6 440.51 196-198 N 8.7 / 440.51 100 (Dec.) N M
8.8 _ 440.51 159 NMe 8.9 N Me 440.51 / ~~ -N 31 January 2007 54 Exanple
R G MVMIting Point [*Cl No. or M5 Molar Peak (me) 8.10 441.49 N Me
8.11-Me R 441.49 .-UH 8.12 N M 441.49 8.13 1 \ Q 441.49 311

anuary 2007

55

Example 9.0

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

trifluoromethyl-phenyl)-benzamide

@i KL
O
N (@]

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 mmo!) 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 mi 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)



N~JI/NH e 8.14 -5 454.33 N M - 8.15 c 454.33 M 8.16 / N-Me 454.33
8.17 N Me 454.33 _N 8.18 1N 468.56 _i-Prop ._N 8.19 "P N 468.56 31
January 2007 55 Exanple 9.0 Production of

2-{[2-(2,5-Di oxo-pyrrolidin-1-yl)-pyridin-4-ylnethyll-am no}-l\l—(@rjanuaryzom
trifluoronethyl-phenyl)-benzam de i 56

Similarly produced is:

Example 9.1

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

@5
NH T\o
| X

~N O

phenyl)-benzamide

Melting point 201.9°C



gO, ONHNO f NO193 ng (0.5 mmol) of

2-[(2-am no-pyridin-4-ylmethyl)-am no]-N(3-
trifluoronethyl-phenyl)-benzamde is mxed in 20 m of dichloronethane with
0.21 M (1.5 nmmol) of triethylamne, and it is mxed at room teRpeLaiiifRy
drop by drop with a solution of 93 n? (0.6 mmol) of succinic acid
dichloride in 3 m of nethylene chl orrle. After stirring overnight at room
tenperature, it is diluted with nethylene chloride and washed in succession
Wi th matqﬁxngagqaated sodi um bi carbonate sol ution and saturated comon salt
sol ution. h n, the organic phase is dried, filtered and concentrated by
evaporation. The residue is chromatographed on |Isolute (Separtis Conpany)
with a gradient of nethylene chloride: ethanol = 100:0 to 95:5. 120 ng (51%

5 il bl el R

January 2007 56 Simlarly produced is: Exanple 9.1 2-{
[ 2- ( 3, 5- O¥dKiélngremetbyl-phesyPthenggmidei n- 4- y| net hyl ] - ami no}- N (3-trifl uor onet hy

| -
dﬁ’g\fﬂ
NH
H o
(Y &

N O

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
triecthylamine, and it is stitred for 2 hoturs at toom temperatuie. Thet, 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-triflucromethyl-

phenyl)-benzamide is obtained.

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



phenyl)-benzamide FF F OeNHo ~-O N No Mlting point 201.9C 31
January 2007 57 Exanple 10.0 Production of

2-[ (2-(3-Cnhl or opropanesul f onyl am no- pyri di n-4-yl met hyl ) - am no] - N-
(3-trifluoronethyl-phenyl)-benzam de aiN CF, H NH H o N I Scl N3pja%§215
(0.35 mml ) of 2-[(2-am no-pyridi n-4-)gI8rret hyl ) - am no] - N- ( 3- i

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 ml 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-y1)-pyridin-4-yimethyl]-amino}-N-(3-

trifluoromethyl-phenyl)-benzamide is obtained.

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

&7



trifluoronethyl-phenyl)-benzamde is mxed in 10 m of dichloronethane with
62 mg (0.35 nmmol) of 3-chl oropropanesul fonic acid chloride and 49 | (0.35
mol) of triethylamne, and it is stirred for 2 hours at roomtenperature.
Then, it is washed once wth saturated sodi um bicarbonate sol utkpPpuiary 2007
filtered and concentrated by evaporath§n. The residue is chronatograé%eg
via flash chromat ography (5 g of Isolute) with a gradient of

di chl oronet hane: et hanol = 100:0 to 90: 10 as an eluant. 67 ng (36% of theory)

of 2-  Example 12.0
[(2-(3-ch|%?gb$opanesulfonyIanino-pyridin-4-y|nethyl)-anino]-N—(3-trifIuorom
et hyl - phenyl)-benzam de is obtained. (M5 (Cl): 491 (100% M+HHC])) 31
January 2007 58 Exanple 11.0 Production of

N (5ot A ERRaR-sheby - Bosrmaine- (2 ki Peidlprgand-| T 500
~5~>~0 58 ng (0.11 nmml) of,
2-[ ( 2- ( 3-XmeBwHpminalrbengamyfe | ani no- pyri di n- 4-yl net hyl ) -

0 =N
N
~ U
NH

R
YT

50 mg (0.11 mmol) of N-[2-(2-methoxy-ethyl)-2H-indazol-5-y1]-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 chlonide 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-yl1]-2-{[2-(3-

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



am no] -N-(3-trifluoronethyl-phenyl)-benzam de is suspended in 5 m of
ethanol and mxed with 5 ng of sodium hydride (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 with sodi um 2?"‘”1“%‘? @dn,d
extracted repeatedly by stirring wwth ethyl acetate overnight. fler ﬁe
conbi ned extracts are concentrated by 6Qvaporati on, 50 ng (93% of theory) 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-
trifluoromet hyd. I ide. | i neg. cl), 491 (100% M +H))
31 January 20 Oé;‘ffﬁ@g%ﬁc}g&%e@%%% cﬁ_rr%sp%g&f?ig me?l'loxgrlé@mg)our)ds are?

[ 2- (2- Hydr oxy- et hyl ) -2H i ndazol -5-yl]-2-{ (2-(3-nethyl-ureid o)-pyridin-4-
yl met hyl ] - am no}-benzamde ON eNH OH HHHH\ M N OS50 ng (0.11 mmol) of
N[ 2- (2- met hoxy- et hyl ) -2H i ndazol -5-é/|]-2-{[2-(3-rret hyl -

urei do)-pyridin-4-yl nethyl]-am no}- nza%de is introduced into 5 m of

net hyl ene N/
NH
| = F]‘Rz
N
Example R R’ MW | Melting Point [°C]
No. or MS Molar Peak

(m/e)

12.1 /@Qﬂ—Me J\N/\/O“ 459 51 187
12.2 459,51 228
/(:E:\(L\ '/ﬁ\ﬁ/

OH
_ . e R P R
12.3 m"’f /ﬁ\u/ 459,51 229

124 I~ 1 45951
-~

12.5 459.51 220
m .J\N/\/OH




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 wat Jamt;?ezoo’f
met hyl ene chloride is drawn off, nade al kaline with sodium bicar onate
solution and extracted twice with 15 Rl each of et hyl acetate. The coll ected
organi c phase is dried, filtered, and concentrated by evaporation. The
residue i cht omat.ogr aphe nsilica gel wth a gradient of nethylene

chl ori de:lsré'fiﬁ‘%'noc')]ln&l:m%ﬁﬂﬁg'#% 05'(5’:0%88615 an eluant, and 27 ny

of N-[ 2- (2- hydr oxy- et hyl ) - 2H i ndazol -5-yl ]-2-{[2-(3-

met hyl - ur ei do) - pyri di n-4-yl met hyl ] - am no}-benzam de i s obtained. 31 January
2007 60 Simlarly produced fromthe correspondi ng net hoxy conpounds are: O
Rl N' HHExgmplRA " | /N Exanple RR MW Melting Point ['A No. or M5 Ml ar
Peak (me) 12.1 459.51 187

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

o]

=N
Br

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

b) Production of 2-Bromo-isonicotinic Acid

Ny

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



JJ-Me M oH 12.2 ft 459.51 228 OH 12.3 / f OH 459.51 229 ~N ~q/ 12.4 NeiCH O
459.51 / /N 12.5 1 ft p 459.51 220 "Il Me 31 January 2007 61 Production
of Internedi ate Conpounds Exanple A If the production of internediate
conpounds is not described, the latter are known or can be prodgg@ﬁumy2mn
anal ogously to known conpounds or to processes that are describe ere.
Stage 1 a) Production of 2-Bronnpyridﬁﬁe-5-carbaldehyde 0O N

hour before 152 g (0.96 mol) of potassium permanganate is added once more. 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 ttmes 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

A/

Br

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 continuéd for
one hour at —10°C, it is cooled to —70°C and mixed drop by drop with 590 ml (590 mmo1)
of LiAlH, 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.



Br is carried out according to F. J. Ronmero-Salguerra et al. THL 40, 859
(1999). Db) Production of 2-Bronb-isonicotinic Acid OCH N Br 160 g (0.93
nol) of 2-brono-4-nethyl-pyridine is added in drops to 152 g (0.96 nol) of
potassi um pernanganate in 4 1 of water. Then, it is stirred undeg; §&hdy¥oohOr
one 31 January 2007 62 hour before 132 9 (0.96 nol) of potassium
permanganate 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

Wi th wat eprodudiien afiRieRstoRBORERYILSHakaken out three times with

di chl oronet hane. The aqueous phase is concentrated by evaporation to
one-half its original volune, and the pHis set at 2 with concentrated
hydrochl oric acid. The precipitated solid is suctioned off and dried at 70C
in a vacuum 56.5 g of white solid proguct accunul ates. Production of

2- Brono- 4- hydr oxynet hyl -pyridine OHN Br 30.2 m (295 nmmol ) of
triethylamne is added to 56.5 g (2 | ) of 2-brono- isonicotinic acid in
1.2 1 of THE Then, it is cooled to |1g and m xed drop by drop with 38.2 ni
(295 mml ) of isobutyl chloroformate N Afrer stirring has been continued for

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

NZ

2

i

NH
==N
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



one hour at -10C, it is cooled to -70C and m xed drop by drop with 590 m
(590 mmol) of LiAIH4 solution (1 Min THF). After stirring is continued for
one hour at -70C, it is allowed to reach -40C. 600 m of 50% acetic acid is
added. It is stirred overnight at roomtenperature. The insol ubkeguary 2007
conponents are suctioned off, and the filtrate is concentrated by
evaporation. The residue is purified M silica gel with hexane and
hexane/ et hyl acetate 1:1. 28.0 g of white solidifying oil accumul ates. 31
January 2007 Producti o f 2-Bronmn-4-forml.- pyri.dine. 149 ¢
(1714 oty heb BRAEA Rod PR PR s Bk B e a5 %06%
(148.9 mmol ) .of. 2-brono- 4- hydr,a t hyl -pyridine in 500 m of dichlornethane
Wi ehin 6 PBIGEsEaidm Coarator Ha AT RIS NG SO SRra A HEF. 45
hours. It is suctioned off over Celite and concentrated by _evaporation.
16. 4 g of Afsl qreniraten fnpYaporstipn updes yaqyuey the regdysis isemup gk diite pyri di ne can
al so be produced according to THL 42, 6815 (2001) from 2-bronp-4-picoline
in two st spyasn bicarhgeate selnveiuad sopticaed off. The residue that is obtained is
2-[ (6-Brono-pyridi n-3-yl met hyl ) -am no] - N-i soqui nol i n- 3-yl - benzam de N~
absorptively precipitated in a little ethyl acetate and suctioned off repeatedly. The

residue that is obtained in this case is chromatographed 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.



NH N Br 3.46 g (13.17 mmol ) of 2-am no-N-isoquinolin-3-yl-benzamde is
introduced into 50 m of nethanol, mxed with 1.5 m of glacial acetic acid
as well as 2.45 g (13.17 mmol) of 2-bronopyridi ne-5-carbal dehyde and
stirred for 24 hours under argon and |n a 31 January 2007 64 nnlz&%ggyg&ﬁ
environment at roomtenperature. Then, is mxed with 828 f

of sodi um cyanobor ohydri de and stlrreé for anot her 24 hours at room
tenperature. After concentration by evaporation under vacuum the residue
is taken up i bi carbonat e sol uti on and suctioned off. The
resi due that p%qg%ﬁg?(ﬁgaghﬂg;bsorptlver precipitated in a little ethyl
acetate and suctioned off repeatedly. The residue that is obtained in this
case i s chromat ographed on silica gel wth hexane: ethyl acetate = 1:1 as an

at no) - P3G P S buenbnd sV ipasimeub - u b Sarelag 2007 65

Simlarly produced are:
2-[ (2-Brono-pyridi n-4-yl met hyl ) -am nol - N-i soqui nol i n-3-yl -benzam de N~ 0-1

.
ol
NH - Br

/N

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



NH Br /N
2-[(2-Brono-pyridin-4-ylmethyl)-am nol -N-(3-trifluoronethyl-phenyl)-benzam d
e i HCFA NHBr / 31 January 2007 66 Exanple B 1St Stage Production of
2-[ (2-Brono-pyridi n-4-yl met hyl ) - am no] - benzoi ¢ Acid Met hyl Ester , &mqykz&y
Br /N 6.04 g (40 muol ) of anthranilig acid nethyl ester in 600 i ofe
methanol is mixed with 3.2 ni of aceffc acid and 7. 4 g (40 mol ) of

2- bronopyri di ne- 4- car bal dehyde and stirred overnight at 40C. 3.8 g (60

mol ) of g 6|%]glﬂpyanoborohydride is added thereto and stirred overnight at
40C. 3.8 ¢ mol ) of sodi um cyanoborohydride is added again and stirred
over the weekend at 40C. It is mxed with water and | argely concentrated by
evaporation. The aqueous phase is extracted with ethyl acetate, and the

1¥ Stage

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

OMe

NH Br

G

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 methy! ester is obtained

as a colorless oil.



conbi ned organi c phases are dried, filtered and concentrated by evaporati on.
The crude product is chronatographed on silica gel wth a gradient that
consi sts of hexane and hexane/ethyl acetate 1:3 and hexane/ethyl acetate
1:1 as an eluant. 10.0 g (78% of theory) of 3] January 2007
2-[(2-bronD-pyridin-4-y|nethyl)-anino%-benzoic acid nethyl ester is obtained
as a colorless oil. 31 January 2007 7 Exanple C 15 Stage Production of
2-[ (2-Brono-pyridin-4-ylmethyl)-am no]-benzoic Acid OH / NHBr /N10.0 g
(31.2 mmﬁ?aéﬁl@;[(Z-bronn-pyridin-4-y|nethyl)-anino]-benzoic acid nethyl
ester is dissolved in 290 m of ethanol and mixed with 31.2 m of 2 M sodi um
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. The aqueous phase is acidified with concentrated hydrochloric

aci d. Thelgﬁgﬁipitate that is formed is suctioned off and dried. 5.93 g
(629 of 2-[(2-brono-pyridin-4-ylmethyl)-am no]- benzoic acid accunmul ates in
the formof a white solid. 31 January 2007

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

OH

NH Br

P

10.0 g (31.2 mmol) of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-benzoic acid
methyl ester is dissolved in 230 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 pre(;ipitate 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.,



68 2nd Stage Production of

2-[ (2-Brono-pyridin-4-yl methyl)-am no] - N (2-net hyl - 2H i ndazol - 6-
yl)-benzamde NFNM ~ N~ N/ N B 0.500 g (1.6 mmol) of
2-[(2-brono-pyridin-4-yl methyl)-amni no] -benzoic acid, 0.471 g (3
2- met hyl - 2H-i ndazol - 6-yl am ne, 0.4 nl gB 68 mmol ) of N met hyl nor
0.729 g (1.92 nmml) of O (7- azabenzot|6 azol-1-yl)-1,1, 3, 3-

t et ramet hyl ur oni unhexaf | uorophosphate (HATU) in 25 m of dinethylformm de
are sti rﬁn@g for 16 hours at roomtenperature. The dinethylformam de is
drawn of i R¥&R oi | punp vacuum The remaining residue is drawn off in
saturated sodi um bi carbonate solution. It is extracted three tinmes with

et hyl acetate, and the conbi ned organic phases are dried, filtered and
concentrated by evaporation. The residue is chromatographed on silica gel
with a grBdidustion pd-[(@dBrom-pyridintfexlarethydramired-N=(2t0ethyl 28-8alagg-Gs an
eluant. 0.669 g (96% of theory) of

2- [ ( 2- br oyip-bpysandde- 4- yl met hyl ) - am no] - N- ( 2- net hyl -

i ndazol - 6-yl)-benzam de is obtained in the formof a beige foam 31 January
2007 69 Simlarly produced are also the foll ow ng conpounds:

g
H N
NH Br

N

gg]anrlar%%ﬂgf

e and

Y

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-2H-indazol-6-ylamine, 0.4 ml (3.68 mmol) of N-
methylmorpholine and 0.729 g (1.92 mmol) of O-(7-azabenzotriazol-1-y1)-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-2 H-

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



2- [(2 Br ono- pyri di n- 4-yl nmet hyl ) - am no] - N- ( 1- net hyl - 1H-i ndazol - 6-y1) - benzam d
e ~N N Me NH Br

2- 1(2 Br ono- pyri di n-4-yl net hyl ) - am no) - N-(1H-|ndazol-6-y|)-benzarn'de i~
NN /N NHH Br : N

2007
2-[ (2-Brono-pyridi n-4-yl met hyl )-am no] -N- (1Hi ndazol - 5-yl) - benzam danualry NON
\ pr NHBr 31 January 2007 70 Exarrpl63 D Stage 1 Production of
2-{[2-(2-Oxo-pyrrolidin-1-yl)-pyridin-4-ylnmethyll-am no}-benzoic Acid
Met hyl Ester OSimilarlyproduced are also the following compounds:

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

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

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



e"Ove 1-01 \ 870 ng (2.78 mmol) of

2-[ (2-bronmo-pyridin-4-ylmethyl)-am no]-benzoic acid nethyl ester, 53 ny
(0.28 mmol ) of copper (I) iodide, 1.126 g (5.5 mmol) of potassium phosphate
and 0.26 mM (3.6 nmol) of pyrrolidin-2-one are refluxed in 15 m Qf;, di oxane
for 8 hours. After water is added, th%,dioxane is distilled off in a vacuum
made alkaline with about 12% ammoni a Dol uti on and shaken out several tines
with ethyl acetate. The collected ethyl acetate phase is washed, dried,
filtered gpdmoRnsentrated by evaporation. As a residue, 700 nmg (77% of

t heory) of 2-?[2-(2-oxo-pyrrolidin-I-yI)-pyridin-4- yl met hyl ] - am no} - benzoi c
acid nethyl ester is obtained as a crude product, which is used wthout
further purification in the next stage. 31 January 2007 71 Simlarly

pr oduced g&%élo cc'’ O INHG /NG MV MIting Point [C or M5 Ml ar Peak

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

Acid Methyl Ester

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-oxo-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.



( ) R327.3 1 326.4 , [dH ~/ 341.4 | N Me Stage 3 Production of
2-{[2-(2-Oxo-pyrrolidin-l-yl)-pyridin-4-yl nethyl]-am no}-benzoic Acid \ OH
1) C NHrye( 31 January 2007 72 700 mg (2.15 mmol ) of
2-{[2-(2-oxo-pyrrolidin-1-yl)-pyridin-4-ylnethyl]- am no}-benzoi 1%&h 2007
met hyl ester is mxed in 15 m of nmethgnol with 2.7 m of IN so

hydr oxi de sol ution and refluxed for 1 hour. After the nethanol |s dlstilled
off in a vacuum it is diluted with water and shaken once w th ethyl
acetate. The agiaRus pRRe&l arlks M xed with 5 nl of 1 nol citric acid solution
and stirred overnig t The solid precipitation is suctioned off and very
quickly dried. 600 ng of 2- { [2-(2-o0x0-pyrrolidin-

1-yl)-pyridin-4-yl nethyl]-am no}-benzaic acid, which is used as a crude
product in the next stage, is obtain

OMe
NH
o8
N
G MW Melting Point [°C]
or MS Molar Peak
(m/e)
i | 327.3
T
i 326.4
p—i_fH

j\ 341.4
~Me

Stage 3

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

o
e

Acid



Simlarly produced are: 0 e off G NG V R, R3 YandZ=G G MN Mel ting Poi nt
[C or M5 Molar Peak (nmfe) 313.3 r~ Q 31 January 2007 73 G MW Melting
Point [*Cl or MS Mblar Peak (me) 312.3 -N NH 326.4 -N N~Me 31 January

2007 74 31 January 2007
72

700 mg (2.15 mmol) of 2-{[2-(2-oxo-pyrrolidin-1-yl)-pyridin-4-ylmethyl]-
amino}-benzoic acid methyl ester is mixed in 15 ml of methanol with 2.7 ml of 1IN
sodium hydroxide solution and refluxed for 1 hour. After the methanol is distilled off in
a vacuum, it is diluted with water and shaken once with ethyl acetate. The aqueous phase
is mixed with 5 ml of 1 mol citric acid solution and stirred overnight. The solid
precipitation is suctioned off and very quickly dried. 600 mg of 2-{[2-(2-oxo-pyrrolidin-
1-yl)-pyridin-4-ylmethyl]-amino}-benzoic acid, which is used as a crude product in the

next stage, is obtained.

Similarly produced are:

0
OH
NH
G
l Ry
N
RLR, Yand Z=G
G MW Melting Point [°C]
or MS Molar Peak
(m/e)

j\ 313.3




Exanpl e E Producti on of
2-[ (2-Brono-pyridin-4-yl methyl)-am no]-N-(1-nethyl-1Hindazol - 5-
yl)-benzam de and 2-[(2-Brono-pyridin-4-yl methyl)-am no]-N(2-nethyl-2H

i ndazol -5-yl)-benzam de ye

/[ 1l NN O-ate -M/ NH,Br eNH~3_,lJ

N
4.22 g (10 mmol ) of 2-[(2-brono-pyridin-4-ylnmethyl)-am no]-l\l—(ll—l-ln%lg%rngqaj-
yl)-benzam de is mxed in 30 m of di r?éthylforman‘ide whi | e being cooled with
ice wwth 3.6 g (11 nmol) of cesium carbonate and 0.68 nl (11 nmol) of

met hyl i gdide; mand—t7i et right; at roomtenperature. It is then
stirred iinto 250 m of |ce-ccll\3a\&/)\i/an§£r%fn“§#i rring i s continued for 15
m nutes, |and it is suctioned|off I}gq ftl E‘gr cake is very quickly dried and
chromat ogr aphed on siflica gell BNRMOIg Be¥eint of ethyl acetate: hexane = 1:1
to 100:0|as an eluanti. 1.79 g (41% of theorly) of
2-[ (2- br ono- pyri di n-4-yl met hyl ) - e)
am no] - N (1-nethyl - 1H i ndazol-5-yl)-benzanmlde with a nelting point of 173.8C
as well |as 830[ng (199%8bBX3theory) of
2-[ (2-brono- #n-4-yl met hyl ) -am no] - N- (2- net hyl - 2H
i ndazol - %-yl) - zam|ide with|a nelting point of 183.8C are obtained.
/& 3264
s N7 N-Me




31 January 2007 75 Simlarly produced are:

2-[ (2-Brono-pyridin-4-yl methyl)-am no]-N-(1-isopropyl-1Hindazol -5-yl)-
benzam de,

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

2-[(2-Brono-pyridin-4-yl methyl)-am no]74N-(1 et hyl - 1H i ndazol -5-yl ) -

benzam de,

2- [ (2- Br oy, lm“el]gl n-4-yl met hyl ) - am no] - N- ( 2- et hyl - 2H-i ndazol - 5-yl ) -

benzam de,

2-[(2-Brono-pyridin-4-yl methyl)-am no]-N—(l-[2-rret hoxyet hyl ] - 1Hi ndazol -
5-yl)-benzam de, 2- [(2 Brom) pyr| di n-4-yl net hyl ) -am no] - N- ( 2-[ 2- met hoxyet hyl
| - 2H i ndazol

2-[(2-Br o#bowrlpﬂpﬁ 1(2913'FPé'E?rW‘)‘ﬂ’d‘rﬁ'ﬁBﬂ'“WQ'ﬁ"’[‘%‘gla{HﬁhﬁﬁﬁW}U{'FM%#Hla%‘o| 5-

yl ) -benzam de,

2-1(2-Br oUrB-lmlmmiﬂnmldy?l-hﬁ%-BhyﬂﬂP*mde-W(ﬁma’Dtﬁ}mnehﬁ*@;mechHZHﬂdazoI 5-
yl)-benzam de,

2- [ ( 2- Br oimlapyir3-gl)+bedzamidet hyl ) - am no] - N- (1- [ 2- di nmet hyl am noet hyl ] - 1H

I ndazol - 5-yl ) -benzam de,

JVIe
@:ﬁu/@N d\ﬁ/@—!ﬂe
NH Br
NH Br

N
2
/N

4.22 g (10 mmol} of 2-[(2-bromo-pyridin-4-ylmethyl)-amino]-N-(1 H-indazol-5-
yl)-benzamide is mixed in 30 m! 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.



2-[ (2-Brono-pyridin-4-yl methyl)-am no]-N(2-[2-di nmet hyl am noet hyl ] - 2H

I ndazol -5-yl)-benzam de, 31 January 2007 76

2-[ (2-Brono-pyridin-4-yl met hyl)-am no] - N-(1- et hyl - 1Hi ndazol - 6-yl) -
benzam de, 31 January 2007
2-[ ( 2- Br ono- pyri di n-4-yl met hyl) - am nol : N- (2- et hy! - 2k+i ndazol _6-y1 )2
benzam de, 5

2-[(2- Brom)-pyri di n-4-yl net hyl ) -am no] - N- (1-i sopropyl - 1Hi ndazol - 6-yl ) -
benzam de,

2-[ (2-Brono- pyr|
benzam de,

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

2- [ ( 2- Br ono- pyr[(&iBremoppyridiny-yimethyibhaminol-N-grisgproppl-1 Hofndatel5-31)-) -
benzam de,

2-1(2-Br oh‘t!lzplpidedi n- 4-yl net hyl ) - am no] - N- (1- [ 2- met hoxyet hyl ] - 1Hi ndazol -
6-yl ) -benzam de,

2- [ ( 2- Br ono- py2-[(2iBrohoypyridinyd-ylnethylpdmivo]-2-( 2isoptopyk Y Htihghzol-3F)-ndazol -
6-yl)-benzam de,

2- [ ( 2- Br opgwzamide]i n- 4-yl met hyl ) - am no] - N- (1- [ cyanonet hyl ] - 1H-i ndazol -

aﬂyﬁmdfmedtaﬁyl ) -am no] - N- (2-i sopropyl - 2H-i ndazol - 6-yl ) -

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

indazol-5-yl)-benzamide,



yl)-benzam de and
2-[ (2-Brono-pyridin-4-ylmethyl)-am no]-N(2-[cyanonet hyl ]-2Hindazol - 6-

yl ) -benzam de.

2-[(2-Brono- pyridin-4-yl met hyl ) -am no] - N- (1-[ 2- di met hyl am noet hylk} 3 1tk 2007
I ndazol - 6-yl )-benzam de and 31 January 2007 77 v

2-[ (2-Brono-pyridin-4-yl met hyl ) -am nol

i ndazol -6-yl)-b
explain the bip
I nvention wtho
Required for th

C. poly-(Qd u4dT
solvent: 10 rm%

ON- (2-[ 2- di et hyl ami noet hyl ] - 2H

enzam de. 31 January 2007 78 The sanple applications bel ow

r) 10 no/
(}-&rogg%yrpl

magnesi um chl ori de
benzamide,

in water

nyimeghyl

Imte

Tests Stock solutions Stock solution A

wat er, pI—‘ge}'.zﬁm( -e’/OC)

ution for dilutio

YRIBaoCE-mAihl 2feinds

e exanpl es.

' ki t ding to th
g Ay L B RS g . O

| uti ons
3 mmol of ATP in

Stock solution B: g-33P-ATP 1 nCi/100 | Stock solution

ns Substrate
ms!-ﬁﬁi%| of

2-{(2-Bromo-pyridin-4-ylmethyl)-amino}-N-(1-isopropyl-1 H-indazol-6-yl)-

benzamide,

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

benzamide,

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

benzamide,

2-[(2-Bromo-pyridin-4-ylmethyl)-amino}-V-(2-ethyl-2 H-indazol-6-yl)-

benzamide,

2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-NV-(1-[2-methoxyethyl]-1H-indazol-

6-yl)-benzamide,

2-[(2-Bromo-pyridin-4-ylmethyl)-amino)-N-(2-[2-methoxyethyl]-2 H-indazol~

6-yl)-benzamide,

2-[(2-Bromo-pyridin-4-ylmethyl)-amino]-V-(1-[cyanomethyl]-1H-~indazol-6-

yl)-benza

mide and

2-|(2-Bromo-pyridin-4-ylmethyl)-amino]-NV-(2-[cyanomethyl]-2 H-indazol-6-

yl)-benza

mide.

2-[(2-Bromo-pyridin-4-ylmethyl}-amino]-/V-(1-[2-dimethylaminoethyl]-1H-

indazol-6-yl)-benzamide and



Enzyme solution: 120 mmol of tris/HC, pH 7.5, 10 pM of sodi um vanadi um

oxi de 31 January 2007 79 Sanple Application | Inhibition of the KDR- and
FLT-1 Kinase Activity in the Presence of the Conpounds According to the
Invention In a mcrotiter plate (w thout protein binding) that t 2385Rady Q0
point, 10 1 of substrate mx (10 | of__volunme of ATP stock solution A + 25
C of g-33P-ATP (about 2.5 | of stock ’sol uti on B) + 30 I of poly-(d ud4Tyr)
stock solution C+ 1.21 m of substrate solvent), 10 | of inhibitor

sol ution (subs 1 I If4_ g%ﬁmﬁ ubstrate
sol vent as a C%i‘{?ﬁﬁ;ﬁ«?h&ﬂ_ﬁt% ?glr&'ﬁhgﬁg&/‘ﬁnﬁo]g& uill gﬂﬁ?thif (al*lpglriyrre st ock
sol ution é rh' kJnase) are added at 4Cin 1.25 i of enzynme sol ution
(dilute). l1am% 24k 5?6 y m xed and i ncubated for 10 m nutes at room
tenperature. Then, 10 I of stop solution (250 mmol of EDTA, pH 7.0) is
added, m xed, and 10 | of the solution is transferred to a P 81
phosphocel l ul ose filter. Then, it is washed several tinmes in 0.1 M
phosphoric acid. The filter paper is dried, coated with Meltilex and
measured in a mcrobeta counter. The |1C50 values are determned fromthe

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

i ncorporation to 50% of the uninhibited incorporation after renoval of the
bl ank readi ng (EDTA-stopped reaction). The results of the kinase inhibition
IC50 in Mare presented in the table bel ow



80 31 January 2007 Sanple Application 2 Cytochrone P450 |nhibition The
Cytochronme P450 inhibition was perforned according to the publication of
Crespi et al. (Anal. Biochem, 248, 188-190 (1997)) with use of the

bacul ovirus/insect cell-expressed, human Cytochronme P 450 isoenzyng, (35d).
The results are presented in the follg ing table. Exanple No. VEGFR |1 (KDR
Cytochronme P450 |soenzyne 3A [nM [tM 2.54 from5 3.6 WO 00/27819 38
from180 4.6 WD 00/27820 1.14 52 >30 3.24 12 14 3.30 10 5.5 6.2 41 >30

6.22 24 10 6.7 s§m1)% apgliga%ioﬁébéll&w explain the biological action and the use of the

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 ul

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

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

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



The superior action of the conpounds according to the invention conpared to
the known conpounds can be seen clearly fromthe result. 31 January 2007
81 What we claimis: 1. A conpound of general formulal WO R X NHa R3 i
N~ AB~Q-~) YR2 in which X stands for CH or N, Wstands foglm&{g}p%g
or fluorine, A, B, Db E and Q in each case independently of one another
stand for a nitrogen or carbon atom 7\?hereby at least one of A, B, D, E and
Qis anitrogen atom R stands for aryl or heteroaryl, which optionally can
be substi%gtepﬁilnlong o; nore places in the sane way or differently with
hal ogen, RYGPSIPPET®2- al kyl, C3- C6-cycl oal kyl, C3- Cs-al kenyl ,

C2- C6-al I dnyl, aral kyl oxy, d -Cl12- al koxy, hal o-Ct-C6-al kyl,

cyano- Cl- C6-al kyl or with the group =(), -SO02R

Inhibition of the KDR- and FLT-1 Kinase Activity in the Presence of the

Compounds According to the Invention

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
ul of stock solution B) + 30 ul of poly-(GludTyr) stock solution C + 1.21 ml of substrate
solvent), 10 ul 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 pl of stop
solution (250 mmol of EDTA, pH 7.0) is added, mixed, and 10 pl of the solution is
transferred to a P 81 phosphocellulose filter. Then, it is washed several times in 0.1 M
phosphoric acid. The filter paper is dried, coated with Meltilex and measured in a microbeta
counter.

The IC50 values are determined from the inhibitor concentration, which is necessary
to inhibit the phosphate incorporation to 50% of the uninhibited incorporation after removal
of the blank reading (EDTA-stopped reaction).

The results of the kinase inhibition IC50 in uM are presented in the table below.



31 January 2007 82 or -ORS, whereby the Cl-C6-al kyl optionally also can be
substituted with the group -ORS or -NROR10, Y and Z, in each case
-independent |y of...one-anot-her,.-stand--for..a-bond-or.for-the-.group -=CO—-=CS or
=S% R2 and R3, independently of one another, stand for hydr ogen, 0 forzowe
group -CONRORLO, - SOZR6, - COR', -COCReC6-al kyl, -CO d - Cs- al kyl 2R
-NROR10 or for Cl-C6-al kyl, C3-Cl O cycloal kyl, C3-C6-cycl oal kenyl, aryl or
heteroaryl that is optionally substituted in one or nore places in the sane
way or di$4mpleApplicatiom2 hal ogen, cyano, O -Cl2-al kyl, G -Cl12-al koxy,

hydr oxy- G - C6- al kyl, hal o-Ct-C6-al kyl or wwth the group NR7RB, -ORS,

- C1- C6- al Kytioclbrme P& Inhibitlad or - SO2R6, or RR, R3, Y and Z together with
the nitrogen atomforma 3- to 8-nenbered saturated or unsaturated ring,
whi ch opt i onal The Cytoctzame B#50 iabibitionors|petfemed aatoading tonthe phblicatioigond
optionally can be substituted in one or nore places in the same way or

di ffer entChespiiet bl (Va0 MBiochesy, 48, 18811901299 wlth udel of GHebaalilisOdris/insect
hal o- Cl - C6- al kyl , hydroxy-Cl-C6-al kyl, or with the group =0, -ORS , -SR,

- SOR4 or cefi(BBRossdd mitha GtoétRbmEp-458 Tsoehdprle-(388)/! or heteroaryl,

The results are presented in the following tabie.

Example No. VEGFR I (KDR) | Cytochrome P450
Isoenzyme 3A4
) (M} [nM]
i 2.54 from - 5 3.6
WO 00/27819
38 from 180 4.6
WO 00/27820
1.14 52 >30
3.24 12 14
3.30 10 5.5
6.2 41 >30
{7 6.22 24 10
| 527 3 10
6.32 65 B !

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

known compounds can be seen clearly from the result.




RS stands for hydrogen, Cl-Cl2-al kyl, C3-d o-cycloal kyl, d -Cl zZ-al koxy,

hal o- Cl-Cl2-al kyl, or hal o- C3-C6-cycl oal kyl, R6 stands for hydrogen,
Cl---€t-2=-atkyt-;-hat-o-Ct—-C6--at-kyl~—af yl--or—het-er-earyl-; -of—-f-or--t-he-group--... -
-NROR10, whereby the aryl or heteroaryl itself optionally can 313g?nuar%0 7
2007 83 be substituted in one or more places in the sane way or “alfFE¥ &1y
with- Cl -0 2-alkyl, Cl-Cs-al koxy, hal 84en or hal o- Cl- C6-al koxy, R7 and Rs,

i ndependently of one another, stand for hydrogen or Cl-Cl2-al kyl, and R9
and R10, Ni{‘lg‘l‘ige‘pe.gdentsl.y of one another, stand for hydrogen, Cl-C6-alkyl,

C2- C6- al e P % 03 cs-cycl oal kyl or for the group - CONRZR8, or for
Cl-Cn-al kyl that is optionally substituted in one or nore places in the
same way or differently with aryl, norpholino, hydroxy, hal ogen, CI-Cl2-

al koxy, or for the group NR Rs, whereby the aryl itself optionally can be
subst it ut ed. i nl-ofeoawoppd of gengrabiormpladhe sane way or differently with C -
C6- al koxy or halo-d -C6-al kyl, or RO and R10 together forma 5- to
8-nmenbered ring that can contain additional heteroatons, and Rl stands for
Cl - C6-al kyl, C, -C6-al koxy, hydroxy-C -C6-al kyl, hydroxy-C - C6-al koxy,

C3- C6-cycl oal kyl, phenyl, VWyri &1, b1i phenyl or naphthyl, whereby the phenyl
itself can be substituted | n ofje ojRnore places in the
("
=
X~ TNH s
L ' ——nN
AL _-2Q \
® 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 at least one of A, B, D, E and Q is a nitrogen atom,

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;-C2-
a]kyl, C3-Cs-cycloalkyl, C3¥C5~alkenyl, Cz-C(,-alldnyl, aralkyloxy, Ci-Crz-

alkoxy, halo-C;-Cg-alkyl, cyano-Cy-Ce-alkyl or with the group =0, -SO;RG\




same way or differently wwth Cl-C6-al kyl; or halo-Cl-C6-alyl, or an isoner,
di astereoner, tautoner or salt thereof. 2. A conpound of general formula I,
-accor-gi-ng-t-o-+cl-ai-m-t—i-pa-whi-eh- X-st-ands-f or -CH,-W-st-ands-f-or--hydrogen,;— A,
B, Db E and Qas a ring together stand for pyridyl, R stands fognalru}/l 0,%97
het eroaryl, which optionally can be substituted in one or 31 Januaraya?’

84 nore places in the sane way or di f?%rently wi t h hal ogen, hydroxy, C-Cé6-
al kyl, C3-C6-cycl oal kyl, C4-C6-al kenyl, C2-C6-al ki nyl , aral kyl oxy, C-C6-

al koxy, hal o- Cl- C6- gl ky$ - CL-C6-al.kvl., ar with the,grg =0 - SO2R6
or -ORS, whereby q°?£¥aﬁl‘§¥%g§1°%ﬁ‘gﬁ@ ‘é’%ﬁ%““@&#B&a%ﬁ%%‘h%uf’ga“g‘mh t he
group -ORS or -NRORLO, Y Z, LB,@ach case i ndependently of one another,
stand for a bond, T v nmdently of one another, stand for
hydrogen or fqr t groyp -CONRORL(Q, -SO2R6, -COO, - 1- C6-.al kyl ,
-CO C, - C6- al k§¥ mer Z, thyeaphosindenspdstly ef om qapther, stgndfor &F oy the
C3- C6-cycl oal kenyl, aryl or heteroaryl that is optionally substituted in
" one or nore places FOUPITEO.SEEOr W or differently with hal ogen, cyano,
Ct - C6-al kyl, C1-C6-al koxy,

R? and R®, independently of one another, stand for hydrogen or for the group

~CONR’R'?, -SORS, -COR", -COC}-Cy-alkyl, -CO-C;-Ce-alkyl-R",
-NR’R' or for C,-Ce-alkyl, C3-Cyg~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,-Cj2-alkyl, C;-Cyz-alkoxy,
hydroxy-Ci-Cg-alkyl, halo-Cy-Cs-atkyl or with the group ~-NR'R?, -OR’,
-C-Ce-alkyl-OR®, -SR?, -SOR* or -SO;RS, or

RLRLY

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, cyhno, C-Cyp-alkyl, Ci-Cyz-alkoxy,
halo-C,-Ce-alkyl, hydroxy-C;-Ce-alkyl, of with the group =0, -OR® , -SR’,
-SOR* or -SO;R®,

R'  stands for C;-Cyp-alkyl, aryl or heteroaryl, _

R®  stands for hydrogen, Cy-C)z-alkyl, C3-Co-cycloalkyl, Ci-Cip-alkoxy, halo-
C,-Cy2-alkyl, or halo-Cs-Cg-cycloalkyl,

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

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




hydr oxy- C1- C6-al kyl , hal o-C -C6-al kyl or with the group NR7R8, -OR5,
-Cl-Co-al kyl-0R, -SR4, -SOR4 or -SO2R6, or R2, R3, Y and Z together with
t he--ni-t-rogen-atom form-a-3--t.0-8--nmenbered--sat-ui at-ed-or—-unsat-ur at ed- ri-ng,-
whi ch optionally can contain additional heteroatons.in the ring
optionally can be substituted in one or nore places in the sarre3®§§)‘a’é¥r2007
differently with hal ogen, cyano, C - 33- al kyl, € -C, 2-al koxy,

hal o- Cl C6- al kyl , hydroxy-Ci -C6-al kyl or with the group =0, -ORS , -SR4,

-SOR4 or - SO2R6, I het I RS st ands
for hydrogen, Cl -Cg’essfl%ﬁﬂﬁe{al 098%%5% Ptﬁﬁymﬁw ro(%/f%%m},

C3- ¢ 0- cycl oal kyI 2007 85 R6 stands
for hydrogen, C?‘a&%?ﬁ‘y%%% g%peréqlo—%lé- : beteroaryl or for
the group NR9 he aryl or het er |tself can
subst i t ut ed .% @ 3 06804 gqofhey stan grogen o ¢ r@n&ikx?wén

a - C6-al kyl, G C6- Lkoxy hal ogen or hal o-C - 66 al koxy, R7 and Rs,

i ndependent | y RfandRe »andspendentlzefang anethernstandfgehydsegesi CeSsalkyll . RO and R10,

i ndependent|y of one another, stand for hydrogen, C -C6-al k_y 02 C6-
C,-Ce-alkenyl, aryl, C;-Cg-cycloalkyl or for the group -CONR R®, or for

Cy-Ci2-alky] that is optionally substituted in one or .more places in the
same way or differently with aryl, morpholino, hydroxy, halogen, Cy-Ci2-
alkoxy, or for the group -NR'R?, where‘!ﬁy thé aryl itself optionally can be
substituted in one or more places in the same‘way or differently with C;-
Cs-alkoxy or halo-Cy-Cg-alkyl, or _

R® and R together form 2 5- to 8-membered ﬁng that can contain additional
heteroatoms, and |

R"  stands for C,-Ce-alkyl, Ci-Cs-alkoxy, hyc.l;oxy-Ci-Cs-a]kyl, hydroxy-C;-
Cs-alkoxy, C3-Cs-cycloalkyl, phenyl, pyridyl, bipheny! or naphthyl,
whereby the phenyl itself can be substituted in one or more places in the
same way or differently with C;-Cs-a]kyl,- or halo-C-Cg-alkyl, or an
isomer, diastereomer, tautomer or salt thereof. |

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

X stands for CH,

W stands for hydrogen,
AB,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




al kenyl, aryl, C3-Cs-cycloalkyl, or for the group -CONR7Rs, or for Cl-C6-

al kyl that is optionally substituted in one or nore places in the sane way
“or dirf-ferentty-w-tt-aryt;—norpholi-no;-hydroxy;hatogen or—Cr=Cl"2=al koxy, ~ or -
for the group NR7R8, whereby the aryl itself optionally can be SuRglahiddbed
in one or nore places in the same waygpr differently with C - C6-al koxy or
hal o- C1- C6- al kyl, and R" stands for C?-CG- al kyl, Cl1-C6-al koxy,

hydr oxy- Cl - C6- al kyl , hydroxy-Cr- C6-al koxy, C3-C6-cycl oal kyl, phenyl,
pyridyl, biphenyl aefiorsplabésiy khe saitid ag oy diffefenkll) evith haldges Ibydfaiy, OeCgubst i t ut ed
in one or nore places in the sane way or differently with Cl-C6-al kyl, or

hal o- Q - C6- al kyl, Mr&-@mﬂ@@g&n&a%cﬁ@ oRgld,.c pereof . 3.

A conpound of general formula |, ~according to claim® or 2, i'n which X
stands for CH W 0 n » v Ban, 1 .1 S ring together
stand for pyridyl, %@’E\%@'%‘gﬂ%ﬁgﬁﬁ'ﬁ@dﬁ?ﬂgﬁ %lg‘ﬂth{@@gffiﬁc@i nyl or
I ndazol yl, which opi,j I I'y 31 January.2Q007 86 can be substituted in one or
nmore places in. the‘g@mr OWhW%%F%%OPWﬁYH&PG%ﬁ? s‘!&?ﬁﬂ"@;y,
Cl- C6-al kyl, C2-C6-alldnyl, Cl-(6-al gﬁw, hal o- C1- .

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;-Cg-alkyl-R!",

e

_-NRQRlo or for C;-Cg-alkyl, Cg-C.;-cycloalkyi, 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,-Cs-alkyl, Cy-Ce-alkoxy,
hydroxy-C;-Ce-alkyl, halo-Cy-Cg-alkyl or with the group —-NR'R?, -OR®,
-C-Ce-alkyl-OR®, -SR?, -SOR? or -SORS, or |

RLRLY

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;-Ca-alkyl, C;-Ciz-alkoxy,
halo-C;-Ce-alkyl, hydroxy-C;-Ce-alky! or with the group =0, -OR® , -SR*,
-SOR* or -SO;R’,

R* stands for Cy-Cg-alkyl, aryl or heteroaryl,

R’ stands for hydrogen, Ci-Ceralkyl, halo-Cy-Ce-alkyl, C1-Cpz-alkoxy,
C;-Co-cycloalkyl or halo-C3-Cg-cycloalkyl,




C6- al kyl, or cyano-Cl - C6-al kyl, wherebyCr-C6-al kyl optionally also can be
substltuted with the group - CRS or -NROR1, Y and Z, in each case
independenttyof ~one anot her ;—stand for a bond, of "f'or 't he group =CO "R2
and R3, independently of one another, stand for hydrogen or for $hangaryoien?
- CONR9R1, -S2R6, -COR& , - COCl-C6- al §yl, -COClC6-alkyl-R', -NRORL or for
Ci - 06-al kyl or phenyl that is optionally substituted in one or nore places
in the same way or differently with the group NR7TR8 or -ORS, or R2, W Y
and Z toget herR‘\Mthmhbefmhydmgﬁﬂmﬂﬁyhmalﬁeg-ﬂkyl&nybm&&rﬂabw ated or
unsaturated ring that optionally can contain additional heteroatons in the
ring and opti onal | oraBoghpSHRARI® Witthy e AYEotetdiOirg iRkiTopsorally e sare
way or differently wth hal ogen, cyan, C-Cl2-al kyl, d-Cl2-al koxy, hal o-

Cl- C6- al kyl , hydrows@m%e&!nﬁleo%o &&bes Q&MP di ﬁywﬁN - SOR or
- S2R6, RS stands for hydr ogen or al kyl, stands hydr ogen,

Cl- C6- al kyl, hal 0- @l . . or pyridyl,
wher eby the phenyl ﬂ@f ké‘t ﬁfm:‘%%ﬂ g&pd;rpﬁﬂﬁ %S/P 2&p}g)!;]él f optionally can be
substituted irpm ER@rm Jeﬁd&tl?r%?gné a%o%h@?, staqd Yor Hydrogen or C1-Ce-alkyl,

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

alkenyl, aryl, C3-Cg-cycloalkyl, or for the group —CONR’RS, or for C;-Cs-
alkyl that is optionally substituted in oﬁe or ﬁ)orc 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 saxne way or differently with C;-
Cg-a]koxy or halo-C;-Cg¢-alkyl, and
R!  stands for C;-Ce-alkyl, Ci-Ce-alkoxy, hydroxy—Cl-Cg-a]kyl hydroxy-Ci-
| Cs-alkoxy, C3-Cs-cycloalkyl, phenyl, pyridyl, biphenyl or naphthyl,
whereby the phenyl itself can be substitni:éd in one or more places in the
same way or differently with Cl-Cg-alkyl, or halo-C-Cg-alkyl, or an
isomer, diastereomer, tautomer or salt thereof. |
3. A ;:ompound of general formula _I, according to claim I or 2, in which
X stands for CH,
W stands for hydrogen,
A,B,D,
E, and Q as a ring together stand for pyridyl,

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

]




31 January 2007 87 or differently wwth G -C6-al kyl, G -C6-al koxy, hal ogen
or hal o-Cl-C6- al koxy, R7 and Rs, independently of one another, stand for
‘hydrogen—or- "Cr“CG" a1“ky1“"“1?9“and"ﬁlo"*“rﬁﬁeperrdermTy ‘of “oneanot her “stand for
hydrogen, Cl-C6-al kyl, C2-C6- al kenyl, phenyl, biphenyl, C3-C$- Cy1Cj|aﬁ]ﬁ[—yk20b7
naphthyl or for the group -CONR7R8 g for Cl-C6-alkyl that is optionally
substituted in one or nore places in the same way or differently with
phenyl , norpholino, hydroxy, halogen, Cl-Cl2-al koxy, or with the group

-NR7Rs, wher eby t heanfHesubstituted Etink 0P Riotepladek th e Bafie way bSdifferth@yl i n one or
nore places in the same way or differently with Cl-C6-al koxy or

hal o- Cl - C6- al kyl , a,ﬁghgogé.{,gmxf Cé.g(s‘l.aj@ @ZL@C% K, Gt Oﬁze}ukg?, 0-Cj-

hydr oxy- Cl - C6- al kyI hydroxy-d al kox\ phenyl ,

pyridyl, biphenyl Cy subst i t ut ed
in one or nore pl agés PBI-E%&%}’%%@ éﬁﬁly@ereé\]ﬁ Woggnal kyl, or

hal o-CI -C -al kyl, b@ﬁ@ﬂm'%ﬂiﬁﬁeg‘apﬁll eas&om& Rt autorrer or salt thereof 4,

A pharnmaceuti cal agent cofprising©a one ‘cbnpound of any one of

Case of 1 umor Yoid Tl Gep e iR ook eaepet Sead fep b e e 10T 1"
restenosis, endorretgrrolugm %
R? and R, independently of one another, stand for hydrogen or for the group
~CONR’RY, -SO,R?, -CORY, -COC;-Cs-alkyl, -CO-C;-Cg-alkyl-R",
NR’RY or for C;-Cs-alky! or phenyl that 1s optionally substituted in one
or more places in the same way or differently with the group —NR'R® or
—OR3, or |
RLRY,Y
and Z together with the nitrogen atom form a 3‘- to ‘8-membered saturated or
unsaturated ring that optionally can contain édditional heteroatoms in the
ring and optionally can be substituted iﬁbne or more places in the same
way or differently with halogen, cyand, C,-Cyz-alkyl, C,~Ci2-alkoxy, halo-
- C1-Ce-alkyl, hydroxy-C-Ce-alkyl or with the g:ﬁup =0, -OR®, -SR?,
| -SOR* or -SO,R’,
R® stands for hydrogen or C,-Cg-alkyl,
R®  stands for hydrogen, C,-Cs-alkyl, halo-C,-Cs-2lkyl, phenyl, benzyl,
thiophenyl, or pyridyl, whereby the phenyl, benzyl, thiophenyl and byridyl

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




Crohn's di sease, Hodgkin's disease, |leukema, arthritis, henmangi oma,
angi ofi broma, eye di seases, renal diseases, fibrotic diseases, injuries to
nerve tissue, inhibition of tThe reocclusion of vesselsafter bal-toon—+
catheter treatment, vascular prosthetics or use of mechanical deyiges,b87
keep vessel s open, and as immunosuppggssive agents, and for supportin
scar-free healing, in senile keratosis and in contact dermatitis. 31
January 2007 88 6. A pharmaceutical agent according to claimb5, where the
restenosis is st entor diffetemtlydviteSi-Cpalkils C,-Ts-alkoRry) halvgaeor hatC,-@gent accor di ng
to claim5, where the arthritis is rheumatoid arthritis. 8. A
pharmaceutical agentkogg¢cording to claimy5, where the eye disease is selected
from di abetic retinopathy and neovascul ar gl aucoma. 9. A pharnaceuti cal '

agent accor di I 4nd K6 SllBendertfy B Bnd Qﬁtt{?g%&hngﬁrgﬁ&% eh & CRELERLLA T rom

gl onerul onephritis, diabetic nephropat I ghant - nephroscl erosis,
thrombic m crq@%!ﬂ at .giﬁ%ﬂﬁeli [ i I gng: Ce.
gl oner ul opat hy. @At‘%ar? rmac ?@&““é@%ﬁ accf)iégdllgré&t gl C %ﬂgf C\)?her e the

fibrotic disease is %el:ﬂﬁﬁéngﬂpgﬁc)&g%{:ggﬁioml nta{)h%sldi-o\l/‘%ﬂheagrﬁgangi al cell

proliferative dise
~CONR'R® or for C;-Ce-alky! that is optionally substituted in one or more

places in the same way or differently with phenyl, morpholino, hydroxy,
halogen, C,-C2-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,-Cs-alkoxy or halq-Cl-Cs-alkyl,_ and

R"  stands for C;-Cg-alkyl, Ci-Ce-alkoxy, hymgy-c,-cs-alkﬂ, hydroxy-C;-
Ce-alkoxy, Cs-Cs-cycloalkyl, phenyl, pyﬁ&yl, biphenyl or naphthyl,
whereby the phenyl itself can be substi‘tuted in ‘one or more places in the
same way or differently withVCy-Cs—alkyl, or halo-C; —Cg-alkyl, or an
isomer, diastereomer, tautomerl or salt thereof,

4. A pharmaceutical agent comprising at least one compound of any one of

claims 1 to 3.

5. A pharmaceutical agent according to claim 4 for use in the case of tumor or
metastasis growth, psoriasis, Kaposi’s sarcoma, restenosis, endometriosis,
Crohn’s disease, Hodgkin’s disease, leukemia, arthritis, hemangioma,
angiofibroma, eye diseases, renal diseases, fibrotic diseases, 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, and as
immunosuppressive agents, and for supporting scar-free healing, in senile
keratosis and in contact dermatitis.




11. A pharmaceutical agent according to claim5, where the mechan
to keep vessels open is a stent. 12. A pharnmceutical agent accor
clarm5-for-use as a VEGFR kinase 3= nhi birtor of Tynphangi-ogenesis. I3 A
conpound according to any one of clainms 1 to 3 and a pharmaceut i gflanuagent,
according to any one of clainms 4 to 12, with suitable fornulations and
vehicles. 14. Use of a conpound accor88ng to any one of clainms 1 to 3, as an

i nhi bitor of

the tyrosi ne kinases KDR and FLT in non-human ani nal

cal device
ding to

s. 31

January 2007 89 15. Use of a conpound according to any one of clains 1 to
3, in the form Qhbh&mapaicabdpent dcb@tinteElaias, viierd ME r@nesials.stdar enteral or
oral admnistration to naon-human aninmals. 16. Use of a conmpound according
to any one of cindyged restengsis. i n the case of tumor or metastasis gr
psori asis, Kaposi's sarcomm, restenosis, endonetriosis, Crohn's d
Hodgki n's di sease, |eukem a, arthritis, hemangiona, angiofibroma,
di seases, rerfal Aghswzsesical dgenioiceardinig $eelsioss, whepethe eghrites ingreumatoid ssue, and
for inhibiting éx{lﬁi'r eoccl usi on of vessels after ball oon catheter
S

in vascular pro

vessel s open,

U%i cs or after nmechanical devices are used to ke
and as i mmunosuppressive agents, and for supporting

8. A pharmaceutical agent according to claim 5, where the eye disease is selected

from diabetic retinopathy and neovascular glaucoma.

9. A pharmaceutical agent according to claim 5, where the renal disease is
selected from glomerulonephritis, diabetic nephropathy, malignant
nephrosclerosis, thrombic microangiopathic syndrome, transplant rejections

and glomerulopathy.

10. A pharmaceutical agent according to claim 5, where the fibrotic disease is
selected from cirrhosis of the liver, a mesangial cell proliferative disease and

arteriosclerosis.

11. A pharmaceutical agent according to claim 5, where the mechanical device to

keep vessels open is a stent.

12. A pharmaceutical agent according to claim 5 for use as a VEGFR kinase 3-
inhibitor of lymphangiogenesis.

13. A compound according to any one of claims 1 to 3 and a pharmaceutical
agent, according to any one of claims 4 to 12, with suitable formulations and

vehicles.

14. Use of a compound according to any one of claims 1 to 3, as an inhibitor of

the tyrosine kinases KDR and FLT in non-human animals.

owt h,
i sease,
eye

treat nent,

ep
scar-free




healing, and in senile keratosis and in contact dermatitis in non-human
animals. 17. Use according to claim 16, where the restenosis is
stent-induced restenosis.” 187 Useé according to ¢claim 16, where the
arthritis is rheumatoid arthritis. 19. Use according to claim 163]wagsg260he
eye disease is selected fromdiabetic retinopathy and neovascul ar gl aucoma.
20. Use according to claim 16, where 8he renal disease is selected from

gl onerul onephritis, diabetic nephropathy, malignant nephrosclerosis,

thronbi ¢ m croangi opat hic syndrone, transplant rejections and

gl oner ul opat hy. Uglof aldstpatadicdbidihgito afy andBfbbimyhed 8, if bire fhidoDi | ¢ di sease is
selected fromcirrhosis _of the |jver, a nesangial cell proliferative

di sease and ar t R1FBcEHHa) preparagon foUﬁ’éte‘é‘bé’B‘ieﬂ'ﬁef?gof%‘%ﬁdﬁpﬂﬁStI@m%ere t he
mechani cal devi g henkeSnygssel s open is a stent. fl 31 January 2007 90
23. Use of a compound according to any one of clains 1 to 3, in the
preparation of a conposition for inhibiting the tyrosi ne ki nases KDR and
FLT. 24. Use q@f in the
preparation o? Uge @%%ﬁgl%ﬁ“(g%%g%ﬂg}ggﬁfgﬁnégn er aﬁo pare ?ggrfdror al

adm ni stration. oraﬁetam obwth, porjasisKhpasisonarbong, festermusis, ermlemﬁm@isal me | to 3,

'n the preparat bro?m disease, Hodgkin’s disease, leukemia, arthritis, hemangioma,

angiofibroma, eye diseases, renal diseases, fibrotic diseases, 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, and as immunosuppressive agents, and for supporting scar-free
healing, and in senile keratosis and in contact dermatitis in non-human

animals.

17. Use according to claim 16, where the restenosis is stent-induced restenosis.

18. Use according to claim 16, where the arthritis is rheumnatoid arthritis.

19. Use according to claim 16, where the eye disease is selected from diabetic

retinopathy and neovascular glaucoma.

20. Use according to claim 16, where the renal disease is selected from
glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis, thrombic

microangiopathic syndrome, transplant rejections and glomerulopathy.

21. Use according to claim 16, where the fibrotic disease is selected from cirrhosis

of the liver, a mesangial cell proliferative disease and arteriosclerosis.

22. Use according to claim 16, where the mechanical device to keep vessels open

is a stent.




a nmedi canent in the case of tunor or netastasis growh, psoriasis, Kaposi's
sarcoma, restenosis, endonetriosis, Crohn's disease, Hodgkin's disease,
Ieuken1af“arrhTTTWS*”héﬁﬁﬁgrOna"“éngl0T|brona eye diseases, renal disease,
fibrotic diseases, injuries to nerve tissue, and for inhibiting 8h&nuary2007
reoccl usion of vessels after balloon catheter treatnment, in vascul ar
prosthetics or after nechanical devi@@és are used to keep vessels open, and
as i mmunosuppressive agents, and for supporting scar-free healing, and in
senile keratosis and in contact dermatitis. 26. Use according to claim25,

where the regBeufsdfs dofpdlfiicchidiips dny Gl RREMS 1 to 2in epRéidhdfnNg to
claim?25, where the arthritis. is rheumatoid arthritis, Use according to

cl ai m 25, vvherea‘P%’él’oé?’@né?rslélé}?@ngéhes@foé’éﬁE@a‘quéﬁﬁ%i‘%@ﬁc reti nopathy and
neovascul ar gl aucoma. 29. Use according to claim25, where the renal disease
is selected from glonerulonephritis, diabetic nephropathy, malignant

nephr oscl er o@ﬂsUSQﬁmmP@mdﬁwbﬂdm&}ﬂ@@homﬁcwnﬁimmmmm ofej ecti ons
and gl oner ul op he fibrotic

di sease i s sel 2%% %ﬁgrrhggﬁt%%gl&gbﬁpP&?ﬁt&ﬁf&{/ﬂg&&dﬂﬁ%&%&% al proliferative
di sease and arteriosclerosis. 31. Use accord| ng to claim?25, where the

mechani cal - deyl g, & KeeB YPRIS! B oleorBh Tl 5.3 HAMALNARPT O

a medicament in the case of tumor or metastasis growth, psoriasis, Kaposi's

sarcoma, restenosis, endometriosis, Crohn’s disease, Hodgkin’s disease,

leukemia, arthritis, hemangioma, angiofibroma, eye diseases, renal disease,

fibrotic diseases, 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, and as immunosuppressive

agents, and for supporting scar-free healing, and in senile keratosis and in

contact dermatitis.
26. Use according to claim 25, where the restenosis is stent-induced restenosis.
27. Use according to claim 25, where the arthritis is rheumatoid arthritis.

28. Use according to claim 25, where the eye disease is selected from diabetic

retinopathy and neovascular glaucoma.

29. Use according to claim 23, where the renal disease is selected from
glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis, thrombic

microangiopathic syndrome, transplant rejections and glomerulopathy.

30. Use according to claim 25, where the fibrotic disease is selected from cirrhosis

of the liver, a mesangial proliferative disease and arteriosclerosis.

31. Use according to claim 25, where the mechanical device to keep vessels open

is a stent.




32. A conpound of general formula Il, Ilaor Il1l, Wo R XNHII }-M AFB Q

(rry, WoRYWopRr OXNHXN ZR3 / NFGI N/N (lla) (Ill), Y
R2 T n Whitch A7 B, D, E Q W XY, Z R, "Rz —and R3 are as defimned in
claim1, and Mstands for hal ogen, FG stands for a |eaving group, jafgyR07
stands for G -C6-al kyl or hydrogen, as an internediate product for the
production of a conpound of general fernula | according to claiml.

32. A compound of general formula II, Ila or Ifi,

w o)
R‘l
/
B
o
X~ ™NH
E\\D
| ——M
\B/}Q
(),
wooe o W o
x_ o’ R
| > o
XZ N P
X
S
| FG
~N
(lla)

in which A, B, D, E, Q, W, X, Y, Z, R, R?, and R? are as defined in claim 1,
and M stands for halogen, FG stands for a leaving group, and RY stands for
C1-Cg-atkyl or hydrogen, as an intermediate product for the production of a

compound of general formula I according to claim 1.






