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! (57) Abstract

Described are compounds of formula (I), wherein W_js O or §; X is NRg; Y is CRoR10~(CH3)n wherein Rg and R g are independently
of each other hydrogen or lower alkyl, and n is an integer of from and including 0 to and including 3; or Y is SOz R is aryl; Rz is a mono-
or bicyclic heteroaryl group comprising one or more ring nitrogen atoms with the exception that R2 cannot represent 2~phthalimidyt, and in
case of Y = SOy cannot represent 2,1,3-benzothiadiazol-4-yl; any of R3, Rs, Rs and R, independently of the other, is H or a substituent
other than hydrogen; and Ry and Rs, independently of each other, are H or lower alkyl; or a N-oxide or a pharmaceutically acceptable
salt thereof for the preparation of a pharmaceutical product for the treatment of a neoplastic disease which responds to an inhibition of the
VEGF receptor tyrosine kinase activity. The compounds of formula (I) can be used for the treatment e.g. of a neoplastic disease, such as
a tumor discase, of retinopathy and age-related macular degeneration.
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Surprisingly, it has now been found that benzamide derivatives of formula |, described be-
low, are a new class of compounds that have advantageous pharmacological properties
and inhibit, for example, the activity of the VEGF receptor tyrosine kinase, the growth of
tumors and VEGF-dependent cell proliferation, or the treatment of espéecially inflammatory
rheumatic or rheumatoid diseases, such as rheumatoid arthritis, and/or pain, or the other

diseases mentioned above and below.

The compounds of formula | open up, for example, an unexpected new therapeutic ap-
proach, especially for diseases in the treatment of which, and also for the prevention of
which, an inhibition of angiogenesis and/or of the VEGF receptor tyrosine kinase shows
beneficial effects.

Full description of the invention

The invention relates the use of a compound of formula |,

R, W
R, /R1
N 0
R, )|< R,
Re Y
\F‘2
wherein
WisQors;
Xis NRg;

Y is CRgRi¢-(CH2)a Wherein
R, and Ry, are independently of each other hydrogen or lower alkyl, and

n is an integer of from and including 0 to and including 3; or
Yis SOz;

Ry is 2n
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R, is a mono- or bicyclic heteroaryl group comprising one or more ring nitrogen atoms with
the exception that R, cannot represent 2-phthalimidyl, and in case of Y = SO, cannot
represent 2,1,3-benzothiadiazol-4-yl;

any of Rs, R4, Rs and Rs, independently of the other, is Hor a substituent other than hy-
drogen; and

R7Rnd Re, independently of each other, are H or lower alkyl;

or a N-oxide or a pharmaceutically acceptable salt thereof for the preparation of a

pharmaceutical product for the treatment of a neoplastic disease which responds to an

inhibition of the VEGF receptor tyrosine kinase activity.

The general terms used hereinbefore and hereinafter preferably have within the context of
this disclosure the following meanings, unless otherwise indicated:

The prefix "lower" denotes a radical having up to and including a maximum of 7, especially
up to and including a maximum of 4 carbon atoms, the radicals in question being either li-
near or branched with single or multiple branching.

Where the plural form is used for compounds, salts, and the like, this is taken to mean also
a single compound, salt, or the like.

Any asymmetric carbon atoms (for example in compounds of formula |, wherein Rg is lower
alkyl) may be present in the (R)-, (S)- or (R,S)-configuration, preferably in the (R)- or (S)-
configuration. The compounds may thus be present as mixtures of isomers or as pure iso-
mers, preferably as enantiomer-pure diastereomers.

The invention relates also to possible tautomers of the compounds of formula .

Lower alkyl is preferably alkyl with from and including 1 up to and including 7, preferably
from and including 1 to and including 4, and is linear or branched; preferably, lower alkyl is
butyl, such as n-butyl, sec-butyl, isobutyl, tert-butyl, propyl, such as n-propyl or isopropyl,
ethyl or preferably methyl.

The index n is preferably 0 or 1, especially 0.
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Y is preferably methylens (CH;) or ethylene (CH2-CHy), most preferably methylene.

\ “A P is an aromatic radical which is bound to the molecule via a bond located at an
aromatlc ring carbon atom of the radical. In a preferred embodiment, aryl is an aromatic

radical havm@o 14 carbon atoms, especsally@naphthyl, tetrahydronaphthyl,
fluoreny! or phenanthrenyl, and is unsubstituted or 'substituted by one or more, preferably

up to three, especially one or two s ituents, especially selected from amino, mono- of

disubstituted amino, halogen, alkyl, substituted alkyl, hydroxy, etherified or esterified

hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl, benzoyl, carbamoyl, N-mono- or
N,N-disubstituted carbamoyl, amidino, guanidino, ureido, mercapto, sulfo, lower alkylthio,
phenyl, phenoxy, phenylthio, phenyl-lower alkylthio, alkylphenylthio, lower alkylsulfinyl,
phenylsulfinyl, phenyl-lower alkylsulfiny!, alkylphenylsulfinyl, lower alkanesulfonyl,
phenylsulfonyl, phenyl-lower alkylsuifonyl, alkylphenylsulfonyl, lower alkenyl, lower alkanoyl,
halogen-lower alkylmercapto, halogen-lower alkylsulfonyl, such as especially
trifluoromethane sulfonyi, dihydroxybora (-B(OH)Z),QMI, and lower alkylene dioxy
bound at adjacent C-atoms of the ring, such as methylene dioxy; aryl is preferably phenyl or
naphthyl, which in each case is either unsubstituted or independently substituted by one or
two substituents selected from the group comprising halogen, especially fluorine, chlorine,
or bromine; hydroxy; hydroxy, etherified by lower alkyl, e.g. methyl, or by halogen-lower
alkyl, e.g. triflucromethyl; esterified carboxy, especially lower alkoxy carbonyl, e.g. methoxy
carbonyl, n-propoxy carbony! or iso-propoxy carbonyl; N-mono-substituted carbamoyl, in
particular carbamoyl monosubstituted by lower alkyl, e.g. methyl, n-propyl or iso-propyl;
lower alkyl, especially methyl, ethyl or propyl; substituted alkyl, especially lower alkyl, e.g.
methyl or ethyl, substituted by lower alkoxy carbonyl, e.g. methoxy carbonyl or ethoxy
carbonyl; halogen-lower alky}, especially trifluoromethyl; lower alkylsulfinyl, such as
methylsulfinyl, and lower alkanesulfonyl, such as methane sulfonyl. Aryl is preferably 3- or
4-chlorophenyl, 3-bromophenyl, 4-phenoxyphenyl, 2, 3- or 4-methylphenyl, 4-
methoxyphenyl, 3- or 4-tert-butylphenyl, 4-n-propylphenyl, 4-trifluoromethylphenyl, 3-
trifluoromethylphenyl, 3-trifluoromethoxyphenyl, 3,4-(trifluoromethyl)phenyl, 3-fluoro-4-
methylphenyl, 3-chloro-4-methylphenyl, 4-~chloro-3-trifluoromethylphenyl, 3-chioro-5-
trifluoromethylphenyl, 4-methylsulfinylphenyi, 4-methanesulfonylphenyl, 4-biphenyl,
naphthyl, 2-naphthy}; tetrahydronaphthyl, in particular 5,6,7,8-tetrahydronaphthyl;
hydroxynaphthyl, in particular 7-hydroxynaphthyl, 8-hydroxynaphthyl or 8-hydroxy-2-
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naphthyl; methoxynaphthyl, in particular 4-methoxy-2-naphthyl; halonaphthyl, in particular 4-
chloronaphthyl or 3-bromo-2-naphthyl.

Mono- or disubstituted amino is especially amino substituted by one or two radicals selected
irldependently of one another from lower alkyl, such as methyl; hydroxy-lower alkyl, such as

2-hydroxyethyl; phenyl-lower alkyl; lower alkanoyl, such as acetyl; benzoyl; substituted ben-
zoyl, wherein the phenyl radical is especially substituted by one or more, preferably one or
two, substituents selected from nitro, amino, halogen, N-lower alkylamino, N,N-di-lower al-

—

kylamino, hydroxy, cyano, carboxy, lower alkoxycarbonyl, lower alkanoyl, and carbamoyl;
“and pI'Teny_T\ower alkoxycarbonyl, wherein the phenyi radical is unsubstituted or especially
substituted by one or more, preferably one or two, substituents selected from nitro, amino,
halogen,_g-_lgmm(lammwmwlirlo, hydroxy, cyano, carboxy, lower alko-
xycarbonyl, lower alkanoyl, and carbamoyl; and is preferably N-lower alkylamino, such as N-
methylamino, hydroxy-lower alkylamino, such as 2-hydroxyethylamino, phenyl-lower alkyl-
amino, such as benzylamino, NW, N-phenyl-lower alkyl-N-lower alkyla-
mino, N,N-di-lower alkylphenylgmino, lower alkanoylamino, such as acetylamino, or a sub-
stituent selected from {he group comprising benzoylamino and phenyl-lower alkoxycarbonyl-
amino, wherein the phenyl radical in each case is unsubstituted or especially substituted by
nitro or amino, or also by halogen, amino, N-lower alkylamino, N,N-di-lower alkylamino, hy-
droxy, cyano, carboxy, lower alkoxycarbonyl, lower alkanoyl, carbamoyl or aminocarbony!-
amino.

Halogen is especially fluorine, chlorine, bromine, or jodine, especially fluorine, chlorine, or
bromine.

In the preferred embodiment, alkyl has up to a maximum of 12 carbon atoms and is espe-

cially lower alkyl, especially methyl, or also ethyl, n-propyl, isopropyl, or tert-butyl.

Substituted alkyl is alkyl as last defined, especially lower alkyl, preferably methyl; where one
or more, especially up to three, substituents may be present, primarily from the group selec-
ted from halogen, especially fluorine, amino, N-lower alkylamino, N,N-di-lower alkylamino,
N-lower alkanoylamino, hydroxy, cyano, carboxy, lower alkoxycarbonyl, and phenyi-lower

alkoxycarbonyl. Trifluoromethy! is especially preferred.
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Etherified hydroxy is especially Cs-Caoaliyloxy, such as n-decyloxy, lower alkoxy (preferred),
such as methoxy, ethoxy, isopropyloxy, or n-pentyloxy, phenyl-lower alkoxy, such as ben-
zyloxy, or also phenyloxy, or as an alternative or in addition to the previous group Cg-Caoal-
kyloxy, such as n-decyloxy, halogen-lower alkoxy, such as triﬂuoromefhyloxy or1,1,2,2-te-
trafluoroethoxy.

Esterified hydroxy is especially lower alkanoyloxy, benzoyloxy, lower alkoxycarbonyloxy,
such as tert-butoxycarbonyloxy, or phenyl-lower alkoxycarbonyloxy, such as benzyloxycar-
bonyloxy.

Esterified carboxy is especially lower alkoxycarbonyl, such as tert-butoxycarbonyl, iso-
propoxycarbonyl, methoxycarbonyl or ethoxycarbonyl, phenyl-lower alkoxycarbonyl, or
phenyloxycarbonyl.

Alkanoyl is primarily alkylcarbonyl, especially lower alkanoyl, e.g. acetyl.

N-mono- or N,N-disubstituted carbamoyl is especially substituted by one or two substituents

independently selected from lower alkyl, phenyl-lower alkyl, and hydroxy-lower alkyl, at the

terminal nitrogen atom.

Alkylphenylthio is especially lower alkylphenylthio.

Alkylphenyisuifonyl is especially lower alkylphenylsulfonyl.

Alkylphenylsulfinyl is especially lower alkylphenylsulfinyl.

Heterocyclyl is especially a five or six-membered heterocyclic system with 1 or 2 hetero- |
atoms selected from the group comprising nitrogen, oxygen, and sulfur, which may be un-

saturated or wholly or partly saturated, and is unsubstituted or substituted especiaily by lo-

wer alkyl, such as methyl; a radical selected from 2-methylpyrimidin-4-yl, oxazol-5-yl, 2-
methyl-1,3-dioxolan-2-yl, 1H-pyrazol-3-yl, and 1-methyl-pyrazol-3-yl is preferred.




WO 00/27820 PCT/EP99/08545

-8-

Aryl in the form of phenyl which is substituted by lower alkylene dioxy bound to two adjacent
C-atoms, such as methylenedioxy, is preferably 3,4-methylenedioxyphenyl.

Heteroaryl refers to a heterocyclic moiety that is unsaturated in the ring binding the hetero-
aryl radical to the rest of the molecule in formula | and is preferably mono-, bi- or tricyclic,
preferably mono- or bicyclic; where at least in the binding ring, but optionally also in any an-
nealed ring, one or more, preferably 1 to 4, most preferably 3 or 4, carbon atoms are repla-
ced each by a heteroatom selected from the group consisting of nitrogen, oxygen and sul-
fur; where the binding ring preferably has 5 to 12, more preferably 5 to 7 ring atoms; and
may be unsubstituted or substituted by one or more, especially one or two, substitutents
selected from the group defined above as substitutents for aryl, most preferably by lower
alky!, such as methyl; preferably heteroary! is selected from thienyl, furyl, pyranyl, thian-
threnyl, isobenzofuranyl, benzofuranyl, chromenyl, 2H-pyrrolyl, pyrrolyl, lower-alkyl substi-
tuted imidazolyl, benzimidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyri-
dyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl, indolyl, indazolyl,
triazolyl, tetrazolyl, purinyi, 4H-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl,
quinoxalyl, quinazolinyl, cinnolinyl, pteridinyl, carbazolyl, phenanthridinyl, acridinyl, perimi-
dinyl, phenanthrolinyl and furazanyl; more preferably selected from the group consisting of
triazolyl, especially 1,2,4-triazolyl, 1,2,3-triazolyl or 1,3,4-triazolyl, pyridyl, especially 2-, 3-or
4-pyridyl, indolyl, especially 3-indolyl, lower-alkylithiazolyl, especially 2-(4-methylthiazolyl),
pyrrolyl, especially 1-pyrrolyl, lower alkylimidazoly!, especially 4-(1 -methylimidazolyl), 4-(2-
methylimidazolyl) or 4-(5-methylimidazolyl), benzimidazolyl, such as 1-benzimidazolyl, or
tetrazolyl, such as 5-(1 2,3,4-tetrazolyl).

A mono- or bicyclic heteroaryl group comprising one or more ring nitrogen atoms is prefer-
ably a heteroaryl group as defined above for heteroaryl, with the proviso that preferably at
least one nitrogen is present as ring heteroatom in the binding ring (that is, the ring from
which the bond starts that binds the heteroaryl moiety to the rest of the molecule) and with
the exception that R, cannot represent 2-phthalimidyl, and in case of Y = SO, R, cannot
represent 2,1,3-benzothiadiazol-4-yl. Preferred is imidazolyl, especially imidazoi-4-yl,
quinolyl, especially 3-, 4-, 5-quinolyl, naphthyridinyl, especially 3-(1 ,8-naphthyridinyl) or 4-
(1,8-naphthyridinyl), or especially a moiety of the formula Ib or ic




