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(54) Bezeichnung: NEUARTIGE AMINODICARBONSAUREDERIVATE MIT PHARMAZEUTISCHEN EIGENSCHAFTEN

(57) Abstract: The invention relates to compounds of formula (1) as well

Ry X—R),
W—N
Q “u—a—R? o

as the salts and stcrcoisomers thereof used in the production of medica-
ments for the treatment of cardiovascular diseases.

V\ (57) Zusammenfassung: Die vorliegende Erfindung betrifft die
? Verwendung von Verbindungen der Formel (I) sowie deren Salze und
Y Sterenisomere, zur Herstellung von Arzneimitteln zur Behandlung von

Herz-Kreislauf-Erkrankungen.
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Novel aminodicarboxylic acid derivatives having pharmaceutical properties

The present invention relates to novel chemical compounds which stimulate soluble
guanylate cyclase also via a novel mechanism of action which proceeds without
participation of the haem group of the enzyme, to their preparation and to their use as

medicaments, in particular as medicaments for treating cardiovascular disorders.

One of the most important cellular transmission systems in mammalian cells is cyclic
guanosine monophosphate (cGMP). Together with nitrogen monoxide (NO), which
is released from the endothelium and transmits hormonal and mechanical signals, it
forms the NO/cGMP system. Guanylate cyclases catalyse the biosynthesis of cGMP
from guanosine triphosphate (GTP). The known representatives of this family can be
classified both according to structural features and according to the type of ligands
into two groups: the particular guanylate cyclases, which can be stimulated by
natriuretic peptides, and the soluble guanylate cyclases, which can be stimulated by
NO. The soluble guanylate cyclases consist of two subunits and, most likely, contain
one haem per heterodimer, which is part of the regulatory centre. It is of central
importance for the activation mechanism. NO can bind to the iron atom of the haem
and thus increase the activity of the enzyme considerably. In contrast, haem-free
preparations cannot be stimulated by NO. CO, too, is capable of attacking the central
iron atom of haem, but the stimulation by CO is considerably lower than that by NO.

By binding cGMP, and owing to the resulting regulation of phosphodiesterases, ion
channels and protein kinases, guanylate cyclase plays an important réle in various
physiological processes, in particular in the relaxation and proliferation of smooth
muscle cells, in platelet aggregation and platelet adhesion and in neuronal signal
transmission, and also in disorders which are based on a disturbance of the
abovementioned processes. Under pathophysiological conditions, the NO/cGMP
system can be suppressed, which may lead, for example, to hypertension, platelet
activation, increased cell proliferation, endothelial dysfunction, atherosclerosis,
angina pectoris, cardiac insufficiency, thromboses, stroke and myocardial infarct.

Owing to the expected high efficiency and few side effects, a treatment of such
disorders which targets the influence of the cGMP signal path in organisms and is
NO-independent is a promising approach.

Hitherto, for the therapeutic stimulation of soluble guanylate cyclase use has
exclusively been made of compounds such as organic nitrates whose effect is based
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on NO. This is formed by bioconversion and activates soluble guanylate cyclase by
attack at the central iron atom of haem. In addition to the side effects, the
development of tolerance is one of the decisive disadvantages of this treatment.

Within the last few years, some substances have been described which stimulate
soluble guanylate cyclase directly, i.e. without prior release of NO, such as, for
example, 3-(5‘-hydroxymethyl-2‘-furyl)-1-benzylindazole (YC-1, Wu et al., Blood
84 (1994), 4226, Miilsch et al.,, Br.J.Pharmacol. 120 (1997), 681), fatty acids
(Goldberg et al, J. Biol. Chem. 252 (1977), 1279), diphenyliodonium
hexafluorophosphate (Pettibone et al., Eur. J. Pharmacol. 116 (1985), 307),
isoliquiritigenin (Yu et al., Bnt. J. Pharmacol. 114 (1995), 1587), and various
substituted pyrazole derivatives (WO 98/16223, WO 98/16507 and WO 98/23619).

The known stimulators of soluble guanylate cyclases stimulate the enzyme either
directly via the haem group (carbon monoxide, nitrogen monoxide or
diphenyliodoniumhexafluorophosphate) by interaction with the iron centre of the
haem group and a resulting change in conformation which leads to an increase in
enzyme activity (Gerzer et al., FEBS Lett. 132(1981), 71), or via a haem-dependent
mechanism which is independent of NO but leads to a potentiation of the stimulating
effect of NO or CO (for example YC-1, Hoenicka et al., J. Mol. Med. (1999) 14; or
the pyrazole derivatives described in WO 98/16223, WO 98/16507 and

WO 98/23619).

The stimulating effect, asserted in the literature, of isoliquiritigenin and of fatty
acids, such as, for example, arachidonic acid, prostaglandin endoperoxides and fatty
acid hydroperoxides, on soluble guanylate cyclase could not be confirmed (cf., for
example, Hoenicka et al., J. Mol. Med. 77 (1999), 14).

If the haem group of soluble guanylate cyclase is removed, the enzyme still shows a
detectable catalytic basal activity, i.e. as before, cGMP is formed. The remaining
catalytic basal activity of the haem-free enzyme cannot be stimulated by any of the

abovementioned known stimulators.

Stimulation of haem-free soluble guanylate cyclase by protoporphyrin IX has been
described (Ignarro et al., Adv. Pharmacol. 26 (1994), 35). However, protoporphyrin
IX can be considered to be a mimic of the NO-haem adduct, owing to which the
addition of protoporphyrin IX to soluble guanylate cyclase should result in the
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formation of an enzyme structure which corresponds to the.haem-containing soluble

guanylate cyclase which is stimulated by NO. This is also confirmed by the fact that

the stimulating effect of protoporphyrin IX is increased by the NO-independent, biit- -

haem-dependent; stimulator YC-1 described above (Miilsch et al., Naunyn
5 Schmiedebergs Arch. Pharmacol. 355, R47 ). |

Thus, hitherto no compounds have been described which are capable of stimulating
soluble guanylate cyclase independently of the haem group present in the enzyme.

10 The present invention seeks to develop medicaments for the treatment of
cardiovascular disorders or other disorders which can be treated by influencing the

cGMP signal path in organisms.

The abovementioned goal is sought by using, for the preparation of medicaments,
15  compounds which are capable of stimulating soluble guanylate cyclase also
independently of NO and the haem group present in the enzyme.

- Surprisingly, it has been found that there are compounds which are capable of
stimulating soluble guanylate cyclase also independently'of the haem group present

20 in the enzyme. The biological activity of these stimulators is based on an entirely
novel mechanism for stimulating soluble guanylate cyclase. In contrast to the above-
described compounds which are known from the prior art as stimulators of soluble
guanylate cyclase, the | compounds according to the invention are capable .of

g stimulating both the haem-containing and the haem-free form of soluble guanylate
e, 25 cyclase. In the case of these novel stimulators, the stimulation of the enzyme is
:* therefore effected via a haem-independent route, which is also confirmed by the fact
that, on the one hand, the novel stimulators do not show any synergistic action with

NO at the haem-containing enzyme and, on. the other hand, the action of these novel

stimulators cannot be blocked by the haem-dependent inhibitor of soluble guanylate

30 cyclase, 1H-1,2,4-0xadiazol-(4,3a)-quinoxalin-1-one (ODQ).

coudt This is a novel therapeutic approach for the treatment of cardiovascular disorders and
e other disorders which can be treated by influencing the cGMP signal path in
eet organisms.

it 35

EP-A-0 345 068 describes, inter alia, the aminoalkanecarboxylic acid (1) as an

intermediate in the synthesis of GABA antagonists:




WO 93/00359 describes the aminoalkanecarboxylic acid (2) as an intermediate in
5 peptide synthesis and its use as an active compound for treating disorders of the

central nervous system:
OMe

N/\/\/U\OH (2)

MeO

However, neither of these two publications mentions that such
10  aminoalkanecarboxylic acids can have a stimulating effect on soluble guanylate
cyclase which is independent of the haem group present in the enzyme.

According to a preferred embodiment of the present invention, for stimulating
soluble guanylate cyclase independently of the haem group present in the enzyme,
15  aminoalkanecarboxylic acids of the formula (I) are used:

(R X—(@R"),
W—N_ "
U—A—R?

in which
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is absent, O, NR*, NR*CONR*, NR*CO, NR*SO,, COO, CONR* or
S(O).,

in which

R* independently of any other radical R* which may be
present, is hydrogen, straight-chain or branched alkyl
having up to 8carbon atoms, cycloalkyl having 3 to
8 carbon atoms, aryl having 6 to 10carbon atoms or
arylalkyl having 7 to 18 carbon atoms, where the aryl
radical for its part may be mono- or polysubstituted by
halogen, alkyl, alkoxy having up to 6 carbon atoms,

o 1s0, 1 or2,

is absent, straight-chain or branched alkylene, straight-chain or
branched alkenediyl or straight-chain or branched alkinediyl having in
each case up to 12 carbon atoms, which may in each case contain one
or more groups from the group consisting of O, S(O),, NR®, CO,
NR’SO, or CONR® and which may be mono- or polysubstituted by
halogen, hydroxyl or alkoxy having up to 4 carbon atoms, where
optionally any two atoms of the abovementioned chain may be
attached to one another forming a three- to eight-membered ring,

in which

R’ is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms
which may be substituted by halogen or alkoxy having up to
4 carbon atoms,

P is0,1or2,
is hydrogen, NRER’, aryl having 6 to 10 carbon atoms, an aromatic or

saturated heterocycle having 1 to 9carbon atoms and up to
3 heteroatoms from the group consisting of S, N and O or straight-
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chain or branched cycloalkyl having 3 to 8 carbon atoms, which may
also be attached via N,

where the cyclic radicals may in each case be mono- to trisubstituted
by straight-chain or branched alkyl, straight-chain or branched
alkenyl, straight-chain or branched alkinyl, straight-chain or branched
alkoxy, straight-chain or branched alkoxyalkoxy, straight-chain or
branched halogenoalkyl, straight-chain or branched halogenoalkoxy
having in each case up to 8 carbon atoms, straight-chain or branched
cycloalkyl having 3 to 8 carbon atoms, halogen, hydroxyl, CN, SR,
NO,, NR®*R’, NR'COR'’, NR’CONR'R'® or CONR''R"?,

in which

R® is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms, straight-chain or branched halogenoalkyl
having up to 8 carbon atoms or cycloalkyl having 3 to
8 carbon atoms,

R’ independently of any other radical R’ which may be present
is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms,

R:, R’ R'" and R" independently of one another are hydrogen,
straight-chain or branched alkyl, straight-chain or
branched alkenyl having up to 8 carbon atoms, aryl
having 6 to 10 carbon atoms, an aromatic heterocycle
having 1 to 9 carbon atoms and up to 3 heteroatoms from
the group consisting of S, N and O, arylalkyl having 8 to
18 carbon atoms, cycloalkyl having 3 to 8 carbon atoms
or a radical of the formula SO,R",
where the aryl radical for its part may be mono- or
polysubstituted by halogen, hydroxyl, CN, NO;, NH,,
NHCOR’, alkyl, alkoxy, halogenoalkyl or halogenoalkoxy
having up to 6 carbon atoms,
or two substituents R® and R® or R"' and R" may be
attached to one another forming a five- or six-membered

ring which may contain O or N,
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in which,

R is straightchain or branched alkyl having up to
4 carbon atoms or aryl having 6 to 10 carbon atoms,
where the aryl radical for its part may be mono- or
polysubstituted by halogen, CN, NO,, alkyl, alkoxy,
halogenoalkyl or halogenoalkoxy having up to

6 carbon atoms,

R' is hydrogen, straight-chain or branched alkyl having up to
12 carbon atoms, straight-chain or branched alkenyl having
up to 12 carbon atoms, aryl having 6 to 10 carbon atoms, an
aromatic heterocycle having 1 to 9 carbon atoms and up to
3 heteroatoms from the group consisting of S, N and O or
cycloalkyl having 3 to 8 carbon atoms, which may
furthermore optionally be substituted by halogen, hydroxyl,
CN, NO,, NH,, NHCOR7, alkyl, alkoxy, halogenoalkyl or
halogenoalkoxy having up to 6 carbon atoms;

and/or the cyclic radicals may in each case be mono- to trisubstituted
by aryl having 6 to 10carbon atoms, an aromatic or saturated
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms from
the group consisting of S, N and O, which may also be attached via N,
which may be attached directly or via a group O, S, SO, SO, NR7,
SOZNR7, CONR7, straight-chain or branched alkylene, straight-chain
or branched alkenediyl, straight-chain or branched alkyloxy, straight-
chain or branched oxyalkyloxy, straight-chain or branched
sulphonylalkyl, straight-chain or branched thioalkyl having in each
case up to 8 carbon atoms and which may be mono- to trisubstituted
by straight-chain or branched alkyl, straight-chain or branched alkoxy,
straight-chain or branched alkoxyalkoxy, straight-chain or branched
halogenoalkyl, straight-chain or branched halogenoalkoxy,
carbonylalkyl or straight-chain or branched alkenyl having in each
case up to 6 carbon atoms, halogen, SR", CN, NO,, NR8R9,
CONR"R'Sor NR'*COR",

in which
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is hydrogen, straight-chain or branched alkyl having up
to 8 carbon atoms or cycloalkyl having 3 to 8 carbon

atoms,

independently of one another are hydrogen, straight-
chain or branched alkyl having up to 8 carbon atoms,
cycloalkyl having 3 to 8 carbon atoms, aryl having 6 to
10 carbon atoms or a radical of the formula SO,R'®,
where the aryl radical for its part may be mono- or
polysubstituted by halogen, hydroxyl, CN, NO,, NH,,
NHCOR’, alkyl, alkoxy, halogenoalkyl or
halogenoalkoxy having up to 6 carbon atoms,

in which

R"® s straight-chain or branched alkyl having up to
4 carbon atoms or aryl having 6 to 10 carbon
atoms,
where the aryl radical for its part may be mono-
or polysubstituted by halogen, hydroxyl, CN,
NO,, NH,, NHCOR’, alkyl, alkoxy,
halogenoalkyl or halogenoalkoxy having up to

6 carbon atoms,

is hydrogen, straight-chain or branched alkyl having up
to 12 carbon atoms, straight-chain or branched alkenyl
having up to 12carbon atoms, aryl having 6 to
10 carbon atoms, an aromatic heterocycle having 1 to
9 carbon atoms and up to 3 heteroatoms from the group
consisting of S, N and O or cycloalkyl having 3 to
8 carbon atoms, which may furthermore optionally be
substituted by halogen, hydroxyl, CN, NO;, NH,,
NHCOR7, alkyl, alkoxy, halogenoalkyl or
halogenoalkoxy having up to 6 carbon atoms;
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and/or the cyclic radicals may be fused with an aromatic or saturated
carbocycle having 1 to 10 carbon atoms or an aromatic or saturated
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms
from the group consisting of S, N and O,

is hydrogen, halogen, straight-chain or branched alkyl, straight-chain
or branched halogenoalkyl, straight-chain or branched alkoxy, or
alkoxycarbonyl having in each case up to 4 carbon atoms, CN, NO, or
NR!R2
in which

R" and R® independently of one another are hydrogen,
straight-chain or branched alkyl having up to
4 carbon atoms or cycloalkyl having 3 to
8 carbon atoms,

is an integer from 1 to 4,

is straight-chain or branched alkylene having up to 6 carbon atoms or
straight-chain or branched alkenediyl having up to 6 carbon atoms
which may in each case contain a group from the group consisting of
0, S(0),, NR*, CO and CONR?, or is CO, NHCO or OCO,

in which
q is0, 1 or2,
R* is hydrogen, straight-chain or branched alkyl having up to

8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms,
is straight-chain or branched alkyl having up to 4 carbon atoms,

is aryl having 6 to 10 carbon atoms or an aromatic heterocycle having
1 to 9 carbon atoms and up to 3 heteroatoms from the group consisting
of S,N and O,

which may optionally be mono- to trisubstituted by halogen, straight-
chain or branched alkyl, straight-chain or branched halogenoalkyl,
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straight-chain or branched alkoxy, halogenoalkoxy or alkoxycarbonyl
having up to 4 carbon atoms, CN, NO, or NR?R%,

in which

R* and R? independently of one another are each
hydrogen, straight-chain or branched alkyl
having up to 8carbon atoms or cycloalkyl
having 3 to 8 carbon atoms, carbonylalkyl or
sulphonylalkyl,

R?  is tetrazolyl, COOR?** or CONR®R%,

in which
R* is hydrogen, alkyl having 1 to 8 carbon atoms or
cycloalkyl having 3 to 8 carbon atoms,

R% and R* independently of one another are each hydrogen,
straight-chain or branched alkyl having up to
8 carbon atoms, cycloalkyl having 3 to 8 carbon
atoms or a radical of the formula SO,R?,
or R® and R%* together form a five- or six-
membered ring which may contain N or O,

in which

R” is straight-chain or branched alkyl
having up to 4 carbon atoms or aryl
having 6 to 10 carbon atoms,
where the aryl radical for its part may be
mono- or polysubstituted by halogen,
CN, NO,, alkyl, alkoxy, halogenoalkyl
or halogenoalkoxy having up to 6 carbon
atoms,

X is straight-chain or branched alkylene having up to 12 carbon atoms or
straight-chain or branched alkenediyl having up to 12 carbon atoms
which may in each case contain one to three groups from the group
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consisting of O, S(O),, NR2%, CO or CONR?, aryl or aryloxy having 6
to 10 carbon atoms, where the aryl radical for its part may be mono-
or polysubstituted by halogen, CN, NO,, alkyl, alkoxy, halogenoalkyl
or halogenoalkoxy having up to 6 carbon atoms, where optionally any

two atoms of the abovementioned chains are attached to one another
via an alkyl chain, forming a three- to eight-membered ring,

in which
r 1s0, 1 or 2,

R® s hydrogen, alkyl having 1 to 8 carbon atoms or cycloalkyl

having 3 to 8 carbon atoms,

R” s hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms,

is 1l or2,

is tetrazolyl, COOR>® or CONR*'R*,

in which

R is hydrogen, alkyl having 1 to 8 carbon atoms or
cycloalkyl having 3 to 8 carbon atoms,

R! and R* independently of one another are each hydrogen,

straight-chain or branched alkyl having up to
8 carbon atoms, cycloalkyl having 3 to 8 carbon
atoms or a radical of the formula SOZR33 ,

in which
R»® is straight-chain or branched alkyl

having up to 4carbon atoms or aryl

having 6 to 10 carbon atoms,
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where the aryl radical for its part may be
mono- or polysubstituted by halogen,
CN, NO,, alkyl, alkoxy, halogenoalkyl
or halogenoalkoxy having up to 6 carbon

atoms,

and its stereoisomers and salts.

Preference is given here to compounds of the formula (I)

in which

\Y%

is absent, O, NR*, NR*CONR*, NR*CO, NR*S0O,, COO, CONR* or
S(O)o,

in which

R*, independently of any other radical R* which may be
present, is hydrogen, straight-chain or branched alkyl
having up to 8carbon atoms, cycloalkyl having 3 to
8 carbon atoms, aryl having 6 to 10 carbon atoms or
arylalkyl having 7 to 18 carbon atoms, where the aryl
radical for its part may be mono- or polysubstituted by
halogen, alkyl, alkoxy having up to 6 carbon atoms,

o 1s0, 1 or2,

is absent, straight-chain or branched alkylene, straight-chain or
branched alkenediyl or straight-chain or branched alkinediyl having in
each case up to 12 carbon atoms, which may in each case contain one
or more groups from the group consisting of O, S(O),, NRS, CoO,
NR’SO, or CONR’ and which may be mono- or polysubstituted by
halogen, hydroxyl or alkoxy having up to 4 carbon atoms, where
optionally any two atoms of the abovementioned chain may be
attached to one another forming a three- to eight-membered ring,

in which
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R’ is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms
which may be substituted by halogen or alkoxy having up to
4 carbon atoms,

P 150, 1 or2,

is hydrogen, NR®R®, aryl having 6 to 10 carbon atoms, an aromatic or
saturated heterocycle having 1 to 9carbon atoms and up to
3 heteroatoms from the group consisting of S, N and O or straight-
chain or branched cycloalkyl having 3 to 8 carbon atoms, which may
also be attached via N,

where the cyclic radicals may in each case be mono- to trisubstituted
by straight-chain or branched alkyl, straight-chain or branched
alkenyl, straight-chain or branched alkinyl, straight-chain or branched
alkoxy, straight-chain or branched alkoxyalkoxy, straight-chain or
branched halogenoalkyl, straight-chain or branched halogenoalkoxy
having in each case up to 8 carbon atoms, straight-chain or branched
cycloalkyl having 3 to 8 carbon atoms, halogen, hydroxyl, CN, SR,
NO,, NR*R’, NR’COR'’, NR'CONR'R'® or CONR''R"?,

in which

R® is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms, straight-chain or branched halogenoalkyl
having up to 8 carbon atoms or cycloalkyl having 3 to
8 carbon atoms,

R’ independently of any other radical R’ which may be present

is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms or cycloalkyl having 3 to 8 carbon atoms,

R% R° R" andR" independently of one another are hydrogen,
straight-chain or branched alkyl, straight-chain or branched
alkenyl having up to 8 carbon atoms, aryl having 6 to
10 carbon atoms, an aromatic heterocycle having 1 to
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9 carbon atoms and up to 3 heteroatoms from the group
consisting of S, N and O, arylalkyl having 8 to 18 carbon
atoms, cycloalkyl having 3 to 8 carbon atoms or a radical of
the formula SO,R",

where the alkyl radical for its part may be mono- or
polysubstituted by halogen, hydroxyl, CN, NO,, NH;,
NHCOR’, alkyl, alkoxy, halogenoalkyl or halogenoalkoxy
having up to 6 carbon atoms,

or two substituents R® and R’ or R and R" may be
attached to one another forming a five- or six-membered

ring which may contain O or N,
in which,

R is straight-chain or branched alkyl having up to
4 carbon atoms or aryl having 6 to 10 carbon atoms,
where the aryl radical for its part may be mono- or
polysubstituted by halogen, CN, NO,, alkyl, alkoxy,
halogenoalkyl or halogenoalkoxy having up to
6 carbon atoms,

R' is hydrogen, straight-chain or branched alkyl having up to
12 carbon atoms, straight-chain or branched alkenyl having
up to 12 carbon atoms, aryl having 6 to 10 carbon atoms, an
aromatic heterocycle having 1 to 9 carbon atoms and up to
3 heteroatoms from the group consisting of S, N and O or
cycloalkyl having 3 to 8 carbon atoms, which may
furthermore optionally be substituted by halogen, hydroxyl,
CN, NO,, NH,, NHCOR7, alkyl, alkoxy, halogenoalkyl or
halogenoalkoxy having up to 6 carbon atoms;

and/or the cyclic radicals may in each case be mono- to trisubstituted
by aryl having 6 to 10 carbon atoms, an aromatic or saturated
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms from
the group consisting of S, N and O, which may also be attached via N,
which may be attached directly or via a group O, S, SO, SO,, NR’,
SO,NR’, CONR’, straight-chain or branched alkylene, straight-chain
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or branched alkenediyl, straight-chain or branched alkyloxy, straight-
chain or branched oxyalkyloxy, straight-chain or branched
sulphonylalkyl, straight-chain or branched thioalkyl having in each
case up to 8 carbon atoms and which may be mono- to trisubstituted
by straight-chain or branched alkyl, straight-chain or branched alkoxy,
straight-chain or branched alkoxyalkoxy, straight-chain or branched
halogenoalkyl, straight-chain or branched halogenoalkoxy,
carbonylalkyl or straight-chain or branched alkenyl having in each
case up to 6carbon atoms, halogen, SR6, CN, NO., NR8R9,
CONR"R'%r NR'*COR"?,

in which

R" is hydrogen, straight-chain or branched alkyl having up
to 8 carbon atoms or cycloalkyl having 3 to 8 carbon
atoms,

R'? R'® independently of one another are hydrogen, straight-
chain or branched alkyl having up to 8 carbon atoms,
cycloalkyl having 3 to 8 carbon atoms or a radical of
the formula SOR'®,

in which

R® s straight-chain or branched alkyl having up to
4 carbon atoms or aryl having 6 to 10 carbon
atoms,
where the aryl radical for its part may be mono-
or polysubstituted by halogen, CN, NO,, alkyl,
alkoxy, halogenoalkyl or halogenoalkoxy
having up to 6 carbon atoms,

and
R" is hydrogen, straight-chain or branched alkyl having up

to 12 carbon atoms, straight-chain or branched alkenyl
having up to 12 carbon atoms, aryl having 6 to
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10 carbon atoms, an aromatic heterocycle having 1 to
9 carbon atoms and up to 3 heteroatoms from the group
consisting of S, N and O or cycloalkyl having 3 to
8 carbon atoms, which may furthermore optionally be
substituted by halogen, CN, NO,, alkyl, alkoxy,
halogenoalkyl or halogenoalkoxy having up to 6 carbon

atoms,

and/or the cyclic radicals may be fused with an aromatic or saturated
carbocycle having 1 to 10 carbon atoms or an aromatic or saturated
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms
from the group consisting of S, N and O,

is hydrogen, halogen, straight-chain or branched alkyl, straight-chain
or branched halogenoalkyl or straight-chain or branched alkoxy
having in each case up to 4 carbon atoms,

is an integer from 1 to 4,

is straight-chain or branched alkylene or straight-chain or branched
alkenediyl having in each case up to 4 carbon atoms,

1s -CHz-,

is phenyl or an aromatic heterocycle having 1 to 9 carbon atoms and
up to 3 heteroatoms from the group consisting of S, N and O,

which may optionally be mono- to trisubstituted by halogen, straight-
chain or branched alkyl, straight-chain or branched halogenoalkyl or
straight-chain or branched alkoxy having up to 4 carbon atoms,

is COOR?*,
in which

R* is hydrogen or straight-chain or branched alkyl
having up to 6 carbon atoms,
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is straight-chain or branched alkylene having up to 8 carbon atoms or
straight-chain or branched alkenediyl having up to 8 carbon atoms
which may in each case contain one to three groups from the group
consisting of phenyl, phenyloxy, O, CO and CONR”,

in which

R? is hydrogen, straight-chain or branched alkyl having up to
6 carbon atoms or cycloalkyl having 3 to 6 carbon atoms,

is 1 or2,

is COOR™,

in which

R¥ is hydrogen or straight-chain or branched alkyl

having up to 6 carbon atoms.

Particular preference is given to compounds of the formula (I)

in which

\Y%

is absent, O, S or NR*,

in which

R* is hydrogen or methyl,

is absent, straight-chain or branched alkylene having up to 9 carbon
atoms or straight-chain or branched alkenediyl or straight-chain or

branched alkinediyl having up to 4 carbon atoms which may be

monosubstituted by halogen,

is H, NR®R®, cyclohexyl, phenyl, naphtyl or a heterocycle from the
phty

group consisting of
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which may also be attached via N,

where the cyclic radicals may in each case be mono- to trisubstituted
by straight-chain or branched alkyl, straight-chain or branched
alkenyl, straight-chain or branched alkinyl, straight-chain or branched
alkoxy, straight-chain or branched alkoxyalkoxy, straight-chain or
branched halogenoalkyl, straight-chain or branched halogenoalkoxy
having in each case up to 4 carbon atoms, straight-chain or branched
cycloalkyl having 3 to 6 carbon atoms, F, Cl, Br, I, NO,, SR®, NR®R®,
NR'COR'® or CONR''R",

in which

R® is hydrogen, straight-chain or branched alkyl having up to
8 carbon atoms, or straight-chain or branched halogenoalkyl
having up to 4 carbon atoms,

R’ is hydrogen, or straight-chain or branched alkyl having up

to 4 carbon atoms,
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R® R’ R" andR'? independently of one another are hydrogen,
straight-chain or branched alkyl having up to 4 carbon
atoms or phenyl,
where the phenyl radical may be mono- to trisubstituted by
F, Cl Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
acetylamino, NO,, CF3, OCF; or CN,
or two substituents R® and R® or R'' and R" may be
attached to one another forming a five- or six-membered
ring which may be interrupted by O or N,

R' is hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or phenyl,
where the phenyl radical may be mono- to trisubstituted by
F, Cl Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
acetylamino, NO,, CF3, OCF; or CN;

and/or the cyclic radicals may in each case be mono- to trisubstituted
by phenyl or a heterocycle from the group consisting of

z
//

| y Dy
= = N

F
F
¢
¢

O-¢
/\

/S <\Z
/_\ I~
NN >
g
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which may be attached directly or via a group O, S, SO, SO,, NR*,
SOzNR7, CONR’, straight-chain or branched alkylene, straight-chain
or branched alkenediyl, straight-chain or branched alkyloxy, straight-
chain or branched oxyalkyloxy, straight-chain or branched
sulphonylalkyl, straight-chain or branched thioalkyl having in each
case 4 carbon atoms and which may be mono- to trisubstituted by
straight-chain or branched alkyl, straight-chain or branched alkoxy,
straight-chain or branched alkoxyalkoxy, straight-chain or branched
halogenoalkyl or straight-chain or branched alkenyl having in each
case up to 4 carbon atoms, F, Cl, Br, I, CN, SCHs, OCF3, NO,, NR®R’®
or NR"“COR",

in which
R is hydrogen, straight-chain or branched alkyl having up
to 8 carbon atoms, or cycloalkyl having 3 to 8 carbon
atoms,
and
R" is hydrogen, straight-chain or branched alkyl having up

to 12 carbon atoms, straight-chain or branched alkenyl
having up to 12carbon atoms, aryl having 6 to
10 carbon atoms, an aromatic heterocycle having 1 to
9 carbon atoms and up to 3 heteroatoms from the group
consisting of S, N and O or cycloalkyl having 3 to
8 carbon atoms, which may furthermore optionally be
substituted by F, Cl Br, hydroxyl, methyl, ethyl,
n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl,
methoxy, ethoxy, amino, acetylamino, NO,, CF3;, OCF;
or CN;

and/or the cyclic radicals may be fused with an aromatic or saturated
carbocycle having 1 to 10 carbon atoms or an aromatic or saturated
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms
from the group consisting of S, N and O,
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is hydrogen or fluorine,
is an integer from 1 to 4,
is CH,, -CH,CH;-, CH,CH,CH, CH=CHCH,,
is -CH,-,
is phenyl, pyridyl, thienyl c;r thiazolyl Which may optionally be mono-
to trisubstituted by methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl,
s-butyl, t-butyl, CF3, methoxy, ethoxy, F, Cl, Br,
is COOR?,
in which

R* is hydrogen or straight-chain or branched alkyl
having up to 4 carbon atoms,

is straight-chain or branched alkylene having up to 8 carbon atoms or
straight-chain or branched alkenediyl having up to 8 carbon atoms
which may in each case contain one to three groups from the group
consisting of phenyl, phenyloxy, O,CO and CONR*°,

in which

R is hydrogen, straight-chain or branched alkyl having up to
6 carbon atoms or cycloalkyl having 3 to 6 carbon atoms,

islor2,

is COOR™,

in which

R* is hydrogen or straight-chain or branched alkyl

having up to 6 carbon atoms.
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Very particular preference is given here to compounds of the formula (I),

in which
5
\Y% 1s O,
Q 1s straight-chain or branched alkylene having up to 9 carbon atoms or
straight-chain or branched alkenediyl or straight-chain or branched
10 alkinediyl having up to 4 carbon atoms which may be monosubstituted
by halogen,
Y is H, cyclohexyl, phenyl or a heterocycle from the group consisting of
NN I NN NN FI&N
I
= N/) | =N N A
S/:‘\) /=I=\ HN
G oz S AN oN o
N N S
ol ™
A "7 S\F
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J e N \
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where the cyclic radicals may in each case be mono- to trisubstituted
by straight-chain or branched alkyl, straight-chain or branched
alkenyl, straight-chain or branched alkinyl, straight-chain or branched
alkoxy, straight-chain or branched alkoxyalkoxy, straight-chain or
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branched halogenoalkyl, straight-chain or branched halogenoalkoxy

having in each case up to 4 carbon atoms, straight-chain or branched
cycloalkyl having 3 to 6 carbon atoms, F, Cl, Br, I, NO,, SR®, NR®R®,
NR'COR'" or CONR''R",

in which

R6

R7

is hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or straight-chain or branched halogenoalkyl
having up to 4 carbon atoms,

is hydrogen, or straight-chain or branched alkyl having up

to 4 carbon atoms,

RS, R9, R'' and R"? independently of one another are hydrogen,

straight-chain or branched alkyl having up to 4 carbon
atoms or phenyl,

where the phenyl radical may be mono- to trisubstituted by
F, Cl Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
acetylamino, NO,, CF3, OCF; or CN,

or two substituents R® and R® or R'' and R' may be
attached to one another forming a five- or six-membered

ring which may be interrupted by O or N,

is hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or phenyl,

where the phenyl radical may be mono- to trisubstituted by
F, Cl Br, hydroxyl, methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl, t-butyl, methoxy, ethoxy, amino,
acetylamino, NO;, CF;, OCF; or CN;

and/or the cyclic radicals may in each case be mono- to trisubstituted

by phenyl or a heterocycle from the group consisting of
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which may be attached directly or via a group O, S, SO, SO,, straight-
chain or branched alkylene, straight-chain or branched alkenediyl,
straight-chain or branched alkyloxy, straight-chain or branched
oxyalkyloxy, straight-chain or branched sulphonylalkyl, straight-chain
or branched thioalkyl having in each case up to 4 carbon atoms and
which may be mono- to trisubstituted by straight-chain or branched
alkyl, straight-chain or branched alkoxy, Straight-chain or branched
alkoxyalkoxy, straight-chain or branched halogenoalkyl or straight-
chain or branched alkenyl having in each case up to 4 carbon atoms,
F, Cl, Br, I, CN, SCH;, OCF;3, NO,, NR*R® or NR'“COR"’,

in which
R" is hydrogen, straight-chain or branched alkyl having up
to 6 carbon atoms or cycloalkyl having 3 to 6 carbon
atoms,
and
RY is hydrogen, straight-chain or branched alkyl having up

to 6 carbon atoms, straight-chain or branched alkenyl
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having up to 6 carbon atoms, aryl having 6 to 10 carbon
atoms, an aromatic heterocycle having 1to 9 carbon
atoms and up to 3 heteroatoms from the group
consisting of S, N and O or cycloalkyl having 3 to
6 carbon atoms, which may furthermore optionally be
substituted by F, Cl, Br, hydroxyl, methyl, ethyl,
n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl,
methoxy, ethoxy, amino, acetylamino, NO,, CF;, OCF;
or CN;

and/or the cyclic radicals may be fused with an aromatic or saturated
carbocycle having 1 to 10 carbon atoms or an aromatic or saturated
heterocycle having 1 to 9 carbon atoms and up to 3 heteroatoms
from the group consisting of S, N and O,

is hydrogen or fluorine,

is an integer from 1 to 2,

is -CH,- or -CH,CH>-,

1S -CHz-,

is phenyl which may optionally be mono- to trisubstituted by methyl,

ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, CF;,

methoxy, ethoxy, F, Cl, Br,

is COOR®,

in which

R* is hydrogen or straight-chain or branched alkyl
having up to 4 carbon atoms,

is straight-chain or branched alkylene having up to 6 carbon atoms or
straight-chain or branched alkenediyl having up to 6 carbon atoms,
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which may each contain one to three groups from the group consisting
of phenyloxy, O, CO and CONR3°,

in which

R is hydrogen, straight-chain or branched alkyl having up to
6 carbon atoms or cycloalkyl having 3 to 6 carbon atoms,

is 1 or 2,

is COOR™,

in which

R is hydrogen or straight-chain or branched alkyl

having up to 4 carbon atoms.

Particular preference according to the invention is given to compounds of the
formula (I), in which R' and R? are each COOH.

Very particular preference according to the present invention is given to compounds

in which

\Y%

is O,

1s CHz,

is phenyl which is substituted by a radical selected from the group
consisting  of  2-phenylethyl,  cyclohexyl,  4-chlorophenyl,
4-methoxyphenyl, 4-trifluoromethylphenyl, 4-cyanophenyl,
4-chlorophenoxy, 4-methoxyphenoxy, 4-trifluoromethylphenoxy,
4-cyanophenoxy, 4-methylphenyl,

is hydrogen or fluorine,

is an integer from 1 to 2,

1S -CHzCH2~,
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U is -CHj-,

A is phenyl,

R’ is COOH, where R? is located in the 4-position to the radical U,
X is (CHa)s,

R'  is COOH.

The compounds of the general formula (I) according to the invention may also be
present in the form of their salts. In general, salts with organic or inorganic bases or

acids may be mentioned here.

In the context of the present invention, preference is given to physiologically
acceptable salts. Physiologically acceptable salts of the compounds according to the
invention may be salts of the substances according to the invention with mineral
acids, carboxylic acids or sulphonic acids. Particular preference is given, for
example, to salts with hydrochloric acid, hydrobromic acid, sulphuric acid,
phosphoric acid, methanesulphonic acid, ethanesulphonic acid, p-toluenesulphonic
acid, benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid, propionic

acid, lactic acid, tartaric acid, citric acid, fumaric acid, maleic acid or benzoic acid.

Physiologically acceptable salts may also be the metal or ammonium salts of the
compounds according to the invention which have a free carboxyl group. Particular
preference is given, for example, to sodium, potassium, magnesium or calcium salts,
and to ammonium salts which are derived from ammonia, or organic amines, such as,
for example, ethylamine, di- or triethylamine, di- or triethanolamine,

dicyclohexylamine, dimethylaminoethanol, arginine, lysine or ethylenediamine.

The compounds according to the invention may exist in stereoisomeric forms which
are either like image and mirror image (enantiomers) or which are not like image and
mirror image (diastereomers). The invention relates both to the enantiomers or
diastereomers and to their respective mixtures. The racemates, like the diastereomers,
can be separated into stereoisomerically uniform components in a known manner, for

example by optical resolution or chromatographic separation. Any double bonds
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present in the compounds according to the invention can be present in the cis or trans

configuration (Z or E form).

In the context of the present invention, the substituents generally have, unless

indicated otherwise, the following meanings:

Alkyl generally represents a straight-chain or branched hydrocarbon radical having 1
to 20 carbon atoms. Examples which may be mentioned are methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, isopentyl, hexyl, isohexyl, heptyl, isoheptyl, octyl
and isooctyl, nonyl, decyl, dodecyl, eicosyl.

Alkylene generally represents a straight-chain or branched hydrocarbon bridge
having 1 to 20 carbon atoms. Examples which may be mentioned are methylene,
ethylene, propylene, o-methylethylene, B-methylethylene, «-ethylethylene,
B-ethylethylene, butylene, o-methylpropylene, B-methylpropylene,
y-methylpropylene, a-ethylpropylene, B-ethylpropylene, y-ethylpropylene, pentylene,
hexylene, heptylene, octylene, nonylene, decylene, dodeylene and eicosylene.

Alkenyl generally represents a straight-chain or branched hydrocarbon radical having
2 to 20 carbon atoms and one or more, preferably one or two, double bonds. -
Examples which may be mentioned are allyl, propenyl, isopropenyl, butenyl,
isobutenyl, pentenyl, isopentenyl, hexenyl, isohexenyl, heptenyl, isoheptenyl,

octenyl, isooctenyl.

Alkiny] generally represents a straight-chain or branched hydrocarbon radical having
2 to 20 carbon atoms and one or more, preferably one or two, triple bonds. Examples
which may be mentioned are ethinyl, 2-butinyl, 2-pentinyl and 2-hexinyl.

Alkenediyl generally represents a straight-chain or branched hydrocarbon bridge
having 2 to 20 carbon atoms and one or more, preferably one or two, double bonds.
Examples which may be mentioned are ethene-1,2-diyl, propene-1,3-diyl, propene-
1,2-diyl, 1-butene-1,4-diyl, 1-butene-1,3-diyl, 1-butene-1,2-diyl, 2-butene-1,4-diyl,
2-butene-1,3-diyl, 2-butene-2,3-diyl.

Alkinediyl generally represents a straight-chain or branched hydrocarbon bridge
having 2 to 20 carbon atoms and one or more, preferably one or two, triple bonds.
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Examples which may be mentioned are ethine-1,2-diyl, propine-1,3-diyl, 1-butine-
1,4-diyl, 1-butine-1,3-diyl, 2-butene-1,4-diyl.

Acyl generally represents straight-chain or branched lower alkyl having 1 to 9 carbon
atoms which is attached via a carbonyl group. Examples which may be mentioned
are: acetyl, ethylcarbonyl, propylcarbonyl, isopropylcarbonyl, butylcarbonyl and
isobutylcarbonyl.

Alkoxy generally represents a straight-chain or branched hydrocarbon radical having
1 to 14 carbon atoms which is attached via an oxygen atom. Examples which may be
mentioned are methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, pentoxy,
isopentoxy, hexoxy, isohexoxy, heptoxy, isoheptoxy, octoxy or isooctoxy. The terms
“alkoxy* and “alkyloxy* are used synonymously.

Alkoxyalkyl generally represents an alkyl radical having up to 8 carbon atoms which
is substituted by an alkoxy radical having up to 8 carbon atoms.

Alkoxycarbonyl can be depicted, for example, by the formula

—ﬁ-—OAIkyl

"~ Alkyl here generally represents a straight-chain or branched hydrocarbon radical

having 1 to 13 carbon atoms. The following alkoxycarbonyl radicals may be
mentioned as examples: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,

isopropoxycarbonyl, butoxycarbonyl or isobutox ycarbonyl.

Cycloalkyl generally represents a cyclic hydrocarbon radical having 3 to 8 carbon
atoms. Preference is given to cyclopropyl, cyclopentyl and cyclohexyl. Examples
which may be mentioned are cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

Cycloalkoxy represents, in the context of the invention, an alkoxy radical whose
hydrocarbon radical is a cycloalkyl radical. The cycloalkyl radical generally has up
to 8 carbon atoms. Examples which may be mentioned are: cyclopropyloxy and
cyclohexyloxy. The terms ‘“cycloalkoxy" and ‘“cycloalkyloxy" are used

synonymously.
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Aryl generally represents an aromatic radical having 6 to 10 carbon atoms. Preferred

aryl radicals are phenyl and naphthyl.

Halogen represents, in the context of the invention, fluorine, chlorine, bromine and

1odine.

Heterocycle generally represents, in the context of the invention, a saturated,
unsaturated or aromatic 3- to 10-membered, for example 5- or 6-membered, heterocycle
which may contain up to 3 heteroatoms from the group consisting of S, N and O and
which, in the case of a nitrogen atom, may also be attached via this nitrogen atom.
Examples which may be mentioned are: oxadiazolyl, thiadiazolyl, pyrazolyl, pyridyl,
pyrimidinyl, pyridazinyl, pyrazinyl, thienyl, furyl, pyrrolyl, pyrrolidinyl, piperazinyl,
tetrahydropyranyl, tetrahydrofuranyl, 1,2,3-triazolyl, thiazolyl, oxazolyl, imidazolyl,
morpholinyl or piperidyl. Preference is given to thiazolyl, furyl, oxazolyl, pyrazolyl,
triazolyl, pyridyl, pyrimidinyl, pyridazinyl and tetrahydropyranyl. The term "heteroaryl”
(or "hetaryl") represents an aromatic heterocyclic radical. :

In the heterocycle structures shown in the present application, in each case only one
bond to the adjacent group is indicated, for example in the heterocycle structures
suitable for Y the bond to the unit Q. However, as indicated, these heterocycle
structures may, independently of this, carry further substituents.

The present invention furthermore relates to a process for preparing compounds of

the formula (I), characterized in that

[A] compounds of the formula (II)

W—N )

are reacted with compounds of the formula (III)
E-X-R' (110

in which
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R', R2, R3, V,Q,Y,W, X, U, A and m are as defined above,

E is either a leaving group which is substituted in the
5 presence of a base or is an optionally activated hydroxyl
function;
or
10 [B] compounds of the formula (IV)

H\
N—X—R'
U\A-Rz (V)

are reacted with compounds of the formula (V)

15
R
W—E
(V)
V\?
Y
in which
R, R’ RV, Q, Y, W, X, U, A and m are as defined above,
20
E is either a leaving group which is substituted in the
presence of a base or is an optionally activated hydroxyl
function;
25 or

[C] compounds of the formula (VI)
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w—lﬂ (V1)

are reacted with compounds of the formula (VII)

E-U-A-R? (VID

in which

R', Rz, R3, V,Q,Y, W, X, U, A and m are as defined above,

E is either a leaving group which is substituted in the
presence of a base or is an optionally activated hydroxyl
function,

or

[D] compounds of the formula (VIII),

(R 1
—N—X——R
w 3 X (viny
\A_R2
Va\
H
in which
Va is O or S and

R'R%LR% Y,Q, W, U, A, X and m are as defined in Claim 3,

are reacted with compounds of the formula (IX)
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=Y )
in which
5 Q,Y are as defined above,
E is either a leaving group which is substituted in the

presence of a base or is an optionally activated hydroxyl

function;
10
or
[E] compounds of the formula (X)
(R 1
W—I}l——X——R b
Us, o2 (X)
A—-R
vV, b
Q
15
in which
20 R’ V,Q, Y, W, X, U, A and m are as defined above,
R'y and R% independently each represent CN or COOAIlk, where
Alk represents a straight-chain or branched alkyl
radical having up to 6 carbon atoms,
25
are converted with aqueous solutions of strong acids or strong bases into the
corresponding free carboxylic acids;
or
30

[F] compounds of the formula (XI)
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(R%,,
w—l;l—x—n‘

A-R?

o—<

(X1)

in which
R, R%, R’ V,Q, X, W, U, A and m are as defined above,
L represents Br, I or the group CF3S0,-O,

are reacted with compounds of the formula (XII)

M-Z (X1II)
in which
M represents an aryl or heteroaryl radical, a straight-chain or

branched alkyl, alkenyl or alkinyl radical or cycloalkyl
radical or represents an arylalkyl, an arylalkenyl or an

arylalkinyl radical,

Z represents the groupings -B(OH),, -CH=CH, -CH=CH, or
-Sn(nBu)s,

in the presence of a palladium compound, if appropriate additionally in the
presence of a reducing agent and further additives and in the presence of a
base;

or

[G] compounds of the formula (XIII)
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(XIi)

Ar
in which
5 Ar represents an aryl or heteroaryl radical,

E is a leaving group which is substituted in the presence of a
base,

10 are reacted according to process D with compounds of the formula (VIII) and
the resulting compounds of the formula (XIV)

(R%)n
W—I?I—X—R'
U\ 2
v A-R (XIV)
2
Ar
15 are hydrogenated with hydrogen in the presence of a catalyst.

The processes according to the invention for preparing compounds of the formula (I)
are illustrated below using exemplary, non-limiting embodiments:
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Example of the reaction sequence according to processes A/E:

o]
Br—(CHz)S—l(
OMe
/\©\N/ base

(CHZ)SPh

(CH,)Ph

N . ; NN
hydrolysis N
_—
(|) OMe ? OH
CH,).Ph
( 2)5 o)
O
OMe

OH

If (VIII) represents, for example, methyl' 4-{[(2-methoxyphenethyl)amino]-
methyl}benzoate and (IX) represents 2-chlorophenylmethyl chloride, processes D
and E can be represented as shown in the scheme below:
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Example of the reaction sequence according to processes D/E:

; N CICH,(2-Cl)Ph
OH O .
o}
“

0]

; ~ ‘N [ :L A
i N
o) O\ hydrolysis
(0] OH
Cl (0]
Cl
o

5 If (IV) represents, for example, methyl 4-{[(5-methoxy-5-oxypentyl)amino]-
methyl}benzoate and (V) represents 1-[2-(benzyloxy)phenyl]-2-bromo-1-ethanone, -
processes B and E can be represented as shown in the scheme below:
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Example of the reaction sequence according to processes B/E:

H
OMe base
+ (0] ?
le) Br
(o] OMe

(0] O OMe ester cleavage I " N
e (o] (0] OH

o

5 If VD represents, for example, methyl 5-{[2-(benzyloxy)-
phenethyl]amino } pentanoate and (VII) represents methyl 4-(bromomethyl)-benzoate,
processes C and E can be represented as shown in the scheme below:
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Example of the reaction sequence according to processes C/E:

o]
H\N
MeO base
o + —
Br
(o) OR
N
(o) OMe ester cleavage N
—_— o OH
o
(0]
(0] OR
o OH

preferably R = /Bu
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Example of the reaction sequence according to processes D/F/E

cl
:;: NN
OH OMe Br
o)
o)
o

OMe
(@]

; ~ °N
OH
(o) hydrolysis
———————
H

0)

OO0

OMe

; N N
o {
(0] OMe

Br

B(OH),

Cl

N
(0] OMe
(o]
(@) OMe

g
g
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Example of the reaction sequence according to processes D/G/E

, O~

; N "N
OMe hydrogenation

—_—_—

O

I—0

U 9
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The solvents which are preferred for the processes accordihg to the invention are
customary organic solvents which do not change under the reaction conditions, or
water. Preference may be given to using, for the processes according to the
invention, ethers, such as diethyl ether, butyl methyl ether, dioxane, tetrahydrofuran,
glycol dimethyl ether or diethylene glycol dimethyl ether, or hydrocarbons, such as
benzene, toluene, xylene or petroleum ether, or amides, such as dimethylformamide
or hexamethylphosphoric  triamide, or  1,3-dimethyl-imidazolidin-2-one,
1,3-dimethyl-tetrahydropyrimidin-2-one, acetonitrile, ethyl acetate or dimethyl
sulphoxide. It is, of course, also possible to use mixtures of the abovementioned

solvents.

The bases which are preferred for the processes according to the invention include
basic compounds which are customarily used for basic reactions. Preference may be
given to using alkali metal hydrides, such as, for example, sodium hydride or
potassium hydride, or alkali metal alkoxides, such as sodium methoxide, sodium
ethoxide, potassium methoxide, potassium ethoxide or potassium t-butoxide, or
carbonates, such as sodium carbonate, caesium carbonate or potassium carbonate, or
amides, such as sodium amide or lithium diisopropylamide, or organolithium
compounds, such as phenyllithium, butyllithium or methyllithium, or sodium

hexamethyldisilazane.

The processes A to C according to the invention can preferably be carried out in
acetonitrile, in each case by reacting the compounds (II) and (IIT), (IV) and (V) and
(VI) and (VII), respectively, in the presence of a base, such as sodium carbonate,
EtsN, DABCO, K,CO3, KOH, NaOH or NaH. The reaction can generally be carried
out in a temperature range of from —20°C to +90°C, preferably from 0°C to +70°C.
The reaction can be carried out at atmospheric pressure, elevated or reduced pressure
(for example in a range of from 0.5 to 5 bar). In general, the reaction is carried out at

atmospheric pressure.

In the processes A to C according to the invention, a compound of the formula (I) is
prepared by nucleophilic substitution of a leaving group E in one of the compounds
of the formula (III), (V) or (VII) by the amine function of one of the compounds of
the formula (II), (IV) or (VI). Suitable leaving groups E are, for example: halogen,
tosylate, mesylate, or a hydroxyl function which is activated by reagents such as
diisopropyl azodicarboxylate/PPh; (Mitsonobu reaction).

The process D according to the invention can preferably be <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>