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(57) ABSTRACT 

The invention relates to the use of compounds of formula (I) 
as medicaments, to the novel compounds of formula (I) 
themselves, and to a method for the production thereof. 
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SUBSTITUTED 
2,6-DIAMINO-3,5-DICYANO-4-ARYL-PYRIDINES 

AND THEIR USE AS ADENOSINE 
RECEPTOR-SELECTIVE LIGANDS 

0001. The present invention relates to substituted 2,6- 
diamino-3,5-dicyano-4-arylpyridines, to a process for their 
preparation and to their use as medicaments. 
0002 Adenosine, a nucleoside consisting of adenine and 
D-ribose, is an endogenous factor having cell-protective 
activity, in particular under cell-damaging conditions with 
limited oxygen and Substrate Supply, Such as, for example, 
in the case of ischemia in various organs (for example heart 
and brain). 
0003) Adenosine is formed intracellularly as an interme 
diate during the degradation of adenosine-5'-monophoS 
phate (AMP) and S-adenosylhomocysteine, but it can be 
released from the cell, in which case it acts as a hormone 
like Substance or neurotransmitter by binding to specific 
receptors. 

0004 Under normoxic conditions, the concentration of 
free adenosine in the extracellular space is very low. How 
ever, under ischemic or hypoxic conditions, the extracellular 
concentration of adenosine in the affected organs is 
increased dramatically. Thus, it is known, for example, that 
adenosine inhibits platelet aggregation and increases the 
blood Supply to the coronary arteries. Furthermore, it acts on 
the heart rate, on the release of neurotransmitters and on 
lymphocyte differentiation. 
0005 The aim of these actions of adenosine is to increase 
the oxygen Supply of the affected organs and/or to reduce the 
metabolism of these organs in order to adjust the metabolism 
of the organ to the blood Supply of the organ under ischemic 
or hypoxic conditions. 
0006 The action of adenosine is mediated via specific 
receptors. To date, Subtypes A1, A2a, A2b and A3 are 
known. The actions of these adenosine receptors are medi 
ated intracellularly by the messenger cAMP. In the case of 
the binding of adenosine to the A2a or A2b receptors, the 
intracellular cAMP is increased via activation of the mem 
brane-bound adenylate cyclase, whereas binding of adenos 
ine to A1 or A3 receptorS results in a decrease of the 
intracellular cAMP concentration via inhibition of adenylate 
cyclase. 
0007 According to the invention, “adenosine-receptor 
Selective ligands' are Substances which bind Selectively to 
one or more Subtypes of the adenosine receptors, thus either 
mimicking the action of adenosine (adenosine agonists) or 
blocking its action (adenosine antagonists). 
0008 According to their receptor selectivity, adenosine 
receptor-Selective ligands can be divided into different cat 
egories, for example ligands which bind Selectively to the 
A1 or A2 receptors of adenosine and in the case of the latter 
also, for example, those which bind Selectively to the A2a or 
the A2b receptors of adenosine. Also possible are adenosine 
receptor ligands which bind Selectively to a plurality of 
Subtypes of the adenosine receptors, for example ligands 
which bind selectively to the A1 and the A2, but not to the 
A3 receptors of adenosine. 
0009. The abovementioned receptor selectivity can be 
determined by the effect of the substances on cell lines 
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which, after Stable transfection with the corresponding 
cDNA, express the receptor Subtypes in question (see the 
publication M. E. Olah, H. Ren, J. Ostrowski, K. A. Jacob 
Son, G. L. Stiles, “Cloning, expression, and characterization 
of the unique bovine A1 adenosine receptor. Studies on the 
ligand binding site by Site-directed mutagenesis.” in J. Biol. 
Chem. 267 (1992) pages 10764-10770, the disclosure of 
which is hereby fully incorporated by way of reference). 
0010. The effect of the Substances on such cell lines can 
be monitored by biochemical measurement of the intracel 
lular messenger cAMP (see the publication K. N. Klotz, J. 
Hessling, J. Hegler, C. Owman, B. Kull, B. B. Fredholm, M. 
J. Lohse, “Comparative pharmacology of human adenosine 
receptor Subtypes characterization of Stably transfected 
receptors in CHO cells” in Naunyn Schmiedebergs Arch. 
Pharmacol. 357 (1998) pages 1-9, the disclosure of which is 
hereby fully incorporated by way of reference). 
0011. The “adenosine-receptor-specific' ligands known 
from the prior art are mainly derivatives based on natural 
adenosine (S.-A. Poulsen and R. J. Quinn, “Adenosine 
receptors: new opportunities for future drugs' in Bioorganic 
and Medicinal Chemistry 6 (1998) pages 619-641; K. J. 
Broadley, "Drugs modulating adenosine receptors as poten 
tial therapeutic agents for cardiovascular diseases” in Exp. 
Opin. Ther. Patents 10 (2000) pages 1669-1692). However, 
most of the adenosine ligands known from the prior art have 
the disadvantage that their action is not really receptor 
Specific, that their activity is less than that of natural 
adenosine or that they have only very weak activity after oral 
administration. Thus they are mainly used only for experi 
mental purposes. 
0012. It is an object of the present invention to find or 
provide pharmacologically active Substances Suitable for the 
prophylaxis and/or treatment of various disorders, in par 
ticular disorders of the cardiovascular System (cardiovascu 
lar disorders), the Substances preferably acting as adenosine 
receptor-Selective ligands. 

0013 The present invention provides the use of com 
pounds of the formula (I) 

(I) 

0014 in which 
0015 R, R and R independently of one another are 
(C-C)-alkyl which may be substituted up to three 
times, independently of one another, by halogen, 
cyano, hydroxyl, amino, mono- or di-(C-C)-alky 
lamino, (C-C)-alkoxy, (C-C)-alkoxycarbonyl, (C- 
C7)-cycloalkyl, (C-C)-alkenyl, (C-C)-alkynyl, 

  



US 2004/0162427 A1 

-O-C(O)-R, (C-Clio)-aryl, 5- to 10-membered 
heteroaryl having up to three heteroatoms from the 
group consisting of N, O and/or S or (Co-Co)-aryloxy, 
0016 (C-C)-aryl which may be substituted up to 
three times, independently of one another, by halo 
gen, nitro, (C-C)-alkoxy, carboxyl, (C-C)- 
alkoxycarbonyl or mono- or di-(C-C)-alkylamino, 

0017 (C-C)-alkoxy which may be substituted up 
to three times, independently of one another, by 
halogen, cyano, hydroxyl, amino, mono- or di-(C- 
Cl)-alkylamino, (C-C)-alkoxy, (C-C)-alkoxycar 
bonyl, (C-C,)-cycloalkyl, (C-C)-alkenyl, (C- 
Cl)-alkynyl, -O-C(O)-Ri, (C-C)-aryl, 5- to 
10-membered heteroaryl having up to three heteroa 
toms from the group consisting of N, O and/or S or 
(Co-Co)-aryloxy, 

0018 hydrogen, hydroxyl, halogen, nitro, cyano or 
-NH-C(O)-R, 

0019) 
0020 R and R independently of one another rep 
resent (C-C)-alkyl which may be substituted by 
hydroxyl or (C-C)-alkoxy, (C-C7)-cycloalkyl or 
(C-Co)-aryl which for its part may be Substituted 
up to three times, independently of one another, by 
halogen, nitro, (C-C)-alkoxy, carboxyl, (C-C)- 
alkoxycarbonyl or mono- or di-(C-C)-alkylamino, 
O 

in which 

0021) R' and R are attached to adjacent phenyl ring 
atoms and together with the two ring carbon atoms 
form a 5- to 7-membered Saturated or partially unsat 
urated heterocycle having one or two heteroatoms from 
the group consisting of N, O and/or S, which hetero 
cycle may be Substituted by (C-C)-alkyl or oxo, 

0022) R' represents hydrogen, (C-Cs)-alkyl which 
may be Substituted up to three times, independently of 
one another, by hydroxyl, (C-C)-alkoxy, (C-C)- 
cycloalkyl, (C-C)-aryl or 5- to 6-membered het 
eroaryl having up to three heteroatoms from the group 
consisting of N, O and/or S, or (C-C)-cycloalkyl 
which for its part may be substituted by hydroxyl or 
(C-C)-alkyl, 

0023 R represents hydrogen or (C-C)-alkyl which 
may be Substituted by hydroxyl, (C-C)-alkoxy or 
(C-C)-cycloalkyl, or 

0024) R' and R together with the nitrogen atom to 
which they are attached form a 5- to 7-membered 
Saturated or partially unsaturated heterocycle which 
may contain one or two further heteroatoms from the 
group consisting of N, O and/or S in the ring and which 
may be mono- to trisubstituted, independently of one 
another, by OXO, fluorine, chlorine, bromine, hydroxyl, 
(C-C)-alkyl or (C-C)-alkoxy, 

0025) R' represents (C-C)-cycloalkyl or (C-C)- 
alkyl, where alkyl may be substituted by (C-C)- 
cycloalkyl, hydroxyl, (C-C)-alkoxy, (C-C)-alkenyl, 
(C-C)-alkynyl, (C-Co)-alkyl or 5- to 10-membered 
heteroaryl having up to three heteroatoms from the 
group consisting of N, O and/or S, where aryl and 
heteroaryl for their part may be Substituted by halogen, 
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(C-C)-alkyl, (C-C)-alkoxy, amino, mono- or 
di-(C-C)-alkylamino, nitro, cyano or hydroxyl, and 

represents hydrogen or (C-C)-alkyl whic 00261 R7 hvd C, -C)-alkvl which 
may be Substituted by hydroxyl, (C-C)-alkoxy or 
(C-C7)-cycloalkyl, or 

0027 R and R7 together with the nitrogen atom to 
which they are attached form a 5- to 7-membered 
Saturated or partially unsaturated heterocycle which 
may contain one or two further heteroatoms from the 
group consisting of N, O and/or S in the ring and which 
may be mono- to trisubstituted, independently of one 
another, by OXO, fluorine, chlorine, bromine, hydroxyl, 
(C-C)-alkyl or (C-C)-alkoxy, 

0028) 
Solvates 

and their Salts, hydrates, hydrates of the Salts and 

0029 for the prophylaxis and/or treatment of disorders. 
0030) Some of the substances mentioned above which 
can be used according to the present invention for the 
prophylaxis and/or treatment of disorders are known from 
the literature (see Quintela et al., Anales de Quimica 80, 
pages 268-272, (1984); Fuentes et al., Anales de Quimica 
76, pages 68-69, (1980). However, a therapeutical applica 
tion of the known compounds has hitherto not been 
described in the literature. For the first time, this is done in 
the context of the present invention. 
0031 Depending on the substitution pattern, the com 
pounds of the formula (I) can exist in Stereoisomeric forms 
which are either like image and mirror image (enantiomers) 
or not like image and mirror image (diastereomers). The 
invention relates both to the enantiomers or diastereomers 
and to their respective mixtures. The racemic forms, like the 
diastereomers, can be separated in a known manner into the 
Stereoisomerically uniform components. Likewise, the 
present invention also relates to the other tautomers of the 
compounds of the formula (I) and their salts. 
0032 Salts of the compounds of the formula (I) can be 
physiologically acceptable Salts of the compounds according 
to the invention with mineral acids, carboxylic acids, or 
Sulfonic acids. Particular preference is given, for example, to 
Salts with hydrochloric acid, hydrobromic acid, Sulfuric 
acid, phosphoric acid, methaneSulfonic acid, ethaneSulfonic 
acid, tolueneSulfonic acid, benzeneSulfonic acid, naphtha 
lenedisulfonic acid, trifluoroacetic acid, acetic acid, propi 
onic acid, lactic acid, tartaric acid, citric acid, fumaric acid, 
maleic acid or benzoic acid. 

0033 Salts which may be mentioned include salts with 
customary bases, Such as, for example, alkali metal salts (for 
example Sodium salts or potassium salts), alkaline earth 
metal salts (for example calcium salts or magnesium salts) 
or ammonium Salts, derived from ammonia or organic 
amines, Such as, for example, diethylamine, triethylamine, 
ethyldiisopropylamine, procaine, dibenzylamine, N-methyl 
morpholine, dihydroabietylamine, 1-ephenamine or meth 
ylpiperidine. 
0034. According to the invention, hydrates or Solvates are 
those forms of the compounds of the formula (I) which, in 
solid or liquid state, form, by hydration with water or 
coordination with Solvent molecules, a molecule compound 
or a complex. Examples of hydrates are Sesquihydrates, 
monohydrates, dihydrates or trihydrates. Likewise, the 
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hydrates or Solvates of Salts of the compounds according to 
the invention are also Suitable. 

0.035 Moreover, the invention also includes prodrugs of 
the compounds according to the invention. According to the 
invention, prodrugs are forms of compounds of the formula 
(I) which for their part may be biologically active or 
inactive, but which can be converted under physiological 
conditions (for example metabolically or Solvolytically) into 
the corresponding biologically active form. 
0036). In the context of the present invention, the Sub 
Stituents have, unless defined otherwise, the following 
meanings: 
0037 Halogen generally represents fluorine, chlorine, 
bromine or iodine. Preference is given to fluorine, chlorine 
or bromine. Very particularly preferred are fluorine or chlo 
rine. 

0038 (C-C)-Alkyl, (C-C)-alkyl and (C-C)-alkyl 
generally represent a Straight-chain or branched alkyl radical 
having 1 to 8, 1 to 6 and 1 to 4 carbon atoms, respectively. 
0.039 Preference is given to a straight-chain or branched 
alkyl radical having 1 to 6 carbon atoms. Particular prefer 
ence is given to a Straight-chain or branched alkyl radical 
having 1 to 4 carbon atoms. Examples which may be 
mentioned are: methyl, ethyl, n-propyl, isopropyl, n-butyl, 
sec-butyl, isobutyl and tert-butyl. 
0040 (C7-C-Alkenyl generally represents a straight 
chain or branched alkyl radical having 2 to 4 carbon atoms. 
Examples which may be mentioned are: Vinyl, allyl, isopro 
penyl and n-but-2-en-1-yl. 
0041 (C-C)-Alkynyl generally represents a straight 
chain or branched alkynyl radical having 2 to 4 carbon 
atoms. Examples which may be mentioned are: ethynyl, 
n-prop-2-yn-1-yl and n-but-2-yn-1-yl. 
0.042 (C-C)-Alkoxy, (C-C)-alkoxy and (C-C)- 
alkoxy generally represent a Straight-chain or branched 
alkoxy radical having 1 to 8, 1 to 6 and 1 to 4 carbon atoms, 
respectively. Preference is given to a Straight-chain or 
branched alkoxy radical having 1 to 6 carbon atoms. Par 
ticular preference is given to a Straight-chain or branched 
alkoxy radical having 1 to 4 carbon atoms. Examples which 
may be mentioned are: methoxy, ethoxy, n-propoxy, isopro 
poxy, n-butoxy, isobutoxy, Sec-butoxy, tert-butoxy. 
0043 (C-C)-Alkoxycarbonyl generally represents a 
Straight-chain or branched alkoxy radical having 1 to 4 
carbon atoms which is attached via a carbonyl group. 
Examples which may be mentioned are: methoxycarbonyl, 
ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl 
and t-butoxycarbonyl. 

0044) In the context of the invention, mono- or di-(C- 
Cl)-alkylamino represents an amino group having one or 
two identical or different straight-chain or branched alkyl 
Substituents each having 1 to 4 carbon atoms. Examples 
which may be mentioned are: methylamino, ethylamino, 
n-propylamino, isopropylamino, t-butylamino, N,N-dim 
ethylamino, N,N-diethylamino, N-ethyl-N-methylamino, 
N-methyl-N-n-propylamino, N-isopropyl-N-n-propylamino 
and N-t-butyl-N-methylamino. 
0045 (C-C)-Cycloalkyl and (C-C)-cycloalkyl gener 
ally represent a cyclic alkyl radical having 3 to 7 and 3 to 6 
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carbon atoms, respectively. Preference is given to cyclic 
alkyl radicals having 3 to 6 carbon atoms. Examples which 
may be mentioned are: cyclopropyl, cyclobutyl, cyclopentyl 
or cyclohexyl. 

0046 (Co-Co)-Aryl generally represents an aromatic 
radical having 6 to 10 carbon atoms. Preferred aryl radicals 
are phenyl and naphthyl. 

0047 (Co-Co)-Aryloxy generally represents an aromatic 
radical as defined above which is attached via an oxygen 
atOm. 

0048 5- to 10-membered heteroaryl having up to 3 
heteroatoms from the group consisting of N, O and/or S 
generally represents a mono- or bicyclic, optionally benzo 
fused heteroaromatic which is attached via a ring carbon 
atom of the heteroaromatic, if appropriate also via a ring 
nitrogen atom of the heteroaromatic. Examples which may 
be mentioned are: pyridyl, pyrimidyl, pyridaZinyl, pyrazi 
nyl, thienyl, furyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 
thiazolyl, oxazolyl, OXdiazolyl, isoxazolyl, benzofuranyl, 
benzothienyl or benzimidazolyl. The corresponding het 
eroaromatics having fewer heteroatoms, Such as, for 
example, those having one or 2 heteroatoms from the group 
consisting of N, O and/or S, or those having a Smaller ring 
size, Such as, for example, 5- or 6-membered heteroaryl, are 
derived analogously from this definition. In general, prefer 
ence is given to 5- or 6-membered aromatic heterocycles 
having one or 2 heteroatoms from the group consisting of N, 
O and/or S. Examples which may be mentioned are: pyridyl, 
pyrimidyl, pyridazinyl, furyl, imidazolyl or thienyl. 

0049 5- to 7-membered heterocycle generally represents 
a Saturated or partially unsaturated, optionally benzo-fused 
heterocycle having up to 3 heteroatoms from the group 
consisting of N, O and/or S. Examples which may be 
mentioned are: tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, 
dihydropyridinyl, piperidinyl, piperazinyl, morpholinyl, 
thiomorpholinyl, hexahydropyranyl. The corresponding het 
erocycles having fewer heteroatoms, Such as, for example, 
one or 2 heteroatoms from the group consisting of N, O 
and/or S, or a Smaller ring Size, Such as, for example, 5- or 
6-membered heterocyclyl, are derived analogously from this 
definition. Preference is given to Saturated heterocycles 
having up to 2 heteroatoms from the group consisting of N, 
O and/or S, in particular piperidinyl, piperazinyl, morpholi 
nyl and pyrrolidinyl. 

0050 Moreover, the present invention relates to novel 
compounds of the formula (I) 

(I) 

--R3 
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0051) 
0052) R', R and R independently of one another are 
(C-C)-alkyl which may be substituted up to three 
times, independently of one another, by halogen, 
cyano, hydroxyl, amino, mono- or di-(C-C)-alky 
lamino, (C-C)-alkoxy, (C-C)-alkoxycarbonyl, (C- 
C.)-cycloalkyl, (C-C)-alkenyl, (C-C)-alkynyl, 
-O-C(O)-R, (C-C)-aryl, 5- to 10-membered 
heteroaryl having up to three heteroatoms from the 
group consisting of N, O and/or S or (Co-Co)-aryloxy, 
0053 (C-Co)-aryl which may be substituted up to 
three times, independently of one another, by halo 
gen, nitro, (C-C)-alkoxy, carboxyl, (C-C)- 
alkoxycarbonyl or mono- or di-(C-C)-alkylamino, 

0054) (C-C)-alkoxy which may be substituted up 
to three times, independently of one another, by 
halogen, cyano, hydroxyl, amino, mono- or di-(C- 
Cl)-alkylamino, (C-C)-alkoxy, (C-C)-alkoxycar 
bonyl, (C-C)-cycloalkyl, (C-C)-alkenyl, (C- 
Cl)-alkynyl, -O-C(O)-R, (Co-Co)-aryl, 5- to 
10-membered heteroaryl having up to three heteroa 
toms from the group consisting of N, O and/or S or 
(Co-Co)-aryloxy, 

0055 hydrogen, hydroxyl, halogen, nitro, cyano or 
-NH-C(O)-R', 

0056) 
0057 R and R' independently of one another rep 
resent (C-C)-alkyl which may be substituted by 
hydroxyl or (C-C)-alkoxy, (C-C,)-cycloalkyl or 
(C-C)-aryl which for its part may be substituted 
up to three times, independently of one another, by 
halogen, nitro, (C-C)-alkoxy, carboxyl, (C-C)- 
alkoxycarbonyl or mono- or di-(C-C)-alkylamino, 
O 

in which 

in which 

0.058) R' and R are attached to adjacent phenyl ring 
atoms and together with the two ring carbon atoms 
form a 5- to 7-membered Saturated or partially unsat 
urated heterocycle having one or two heteroatoms from 
the group consisting of N, O and/or S, which hetero 
cycle may be substituted by (C-C)-alkyl or oxo, 

0059) R' represents hydrogen, (C-Cs)-alkyl which 
may be substituted up to three times, independently of 
one another, by hydroxyl, (C-C)-alkoxy, (C-C)- 
cycloalkyl, (C-C)-aryl or 5- to 6-membered het 
eroaryl having up to three heteroatoms from the group 
consisting of N, O and/or S, or (C-C)-cycloalkyl 
which for its part may be substituted by hydroxyl or 
(C-C)-alkyl, 

0060 R represents hydrogen or (C-C)-alkyl which 
may be substituted by hydroxyl, (C-C)-alkoxy or 
(C-C)-cycloalkyl, or 

0061) R' and R together with the nitrogen atom to 
which they are attached form a 5- to 7-membered 
saturated or partially unsaturated heterocycle which 
may contain one or two further heteroatoms from the 
group consisting of N, O and/or S in the ring and which 
may be mono- to trisubstituted, independently of one 
another, by oxo, fluorine, chlorine, bromine, hydroxyl, 
(C-C)-alkyl or (C-C)-alkoxy, 
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0062) R' represents (C-C)-cycloalkyl or C-Cs)- 
alkyl, where alkyl may be substituted by (C-C)- 
cycloalkyl, hydroxyl, (C-C)-alkoxy, (C-C)-alkenyl, 
(C-C)-alkynyl, (C-Clio)-alkyl or 5- to 10-membered 
heteroaryl having up to three heteroatoms from the 
group consisting of N, O and/or S, where aryl and 
heteroaryl for their part may be substituted by halogen, 
(C-C)-alkyl, (C-C)-alkoxy, amino, mono- or 
di-(C-C)-alkylamino, nitro, cyano or hydroxyl, and 

0063 R7 represents hydrogen or (C-C)-alkyl which p 1-4 y 
may be substituted by hydroxyl, (C-C)-alkoxy or 
(C-C)-cycloalkyl, or 

0064) R' and R together with the nitrogen atom to 
which they are attached form a 5- to 7-membered 
Saturated or partially unsaturated heterocycle which 
may contain one or two further heteroatoms from the 
group consisting of N, O and/or S in the ring and which 
may be mono- to trisubstituted, independently of one 
another, by oxo, fluorine, chlorine, bromine, hydroxyl, 
(C-C)-alkyl or (C-C)-alkoxy, 

0065 and their salts, hydrates, hydrates of the salts and 
Solvates, 

0.066 except for the following compounds of the formula 
(I) in which the radicals R', R R, R", R, R and R7 are as 
defined below: 

0067 R-R-R-R-R7-H; 
ethyl 

R=R=2-hydroxy 

0070 Preference is given to compounds of the formula 
(I) 

0.071) in which 

0072) R, R and R independently of one another are 
hydrogen, hydroxyl, (C-C)-alkyl, trifluoromethyl, tri 
fluoromethoxy, fluorine, chlorine, nitro, (C-C)- 
alkoxy which may be substituted by hydroxyl, (C-C)- 
alkoxy, -O-C(O)-CH, -O-C(O)-CHs, (C- 
C.)-cycloalkyl or (C-C)-alkenyl, -NH-C(O)- 
CH, or -NHC(O)-C.H., or 

0073) R' and R are attached to adjacent phenyl ring 
atoms and represent a group -O-CHO- or 
-O-CH-CH-O-, 

0074) R' represents hydrogen or (C-C)-alkyl which 
may be substituted by phenyl, pyridyl, (C-C)-alkoxy 
or mono- or disubstituted by hydroxyl, 

0075) R' represents hydrogen, 
0076) R' represents (C-C)-cycloalkyl or (C-C)- 
alkyl which may be substituted up to two times, inde 
pendently of one another, by hydroxyl, (C-C)-alkoxy, 
(C-C,)-cycloalkyl, phenyl or 5- or 6-membered het 
erocyclyl having up to three heteroatoms from the 
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group consisting of N, O and/or S, where phenyl and 
heteroaryl for their part may be substituted by fluorine, 
chlorine, (C-C)-alkyl, (C-C)-alkoxy, amino, mono 
or di-(C-C)-alkylamino, nitro, cyano or hydroxyl, 

0.077 R7 represents hydrogen 

0078 and their salts, hydrates, hydrates of the salts and 
Solvates, 

0079 except for the following compounds of the formula 
(I) in which the radicals R', R. R. R", R, R and R7 are 
as defined below: 

0.083 Particular preference is given to compounds of the 
formula (I) 
0084 in which 

0085) R' represents hydrogen, hydroxyl, chlorine, 
nitro, methyl, methoxy, ethoxy, n-propoxy, isopropoxy, 
n-butoxy or -NH-C(O)-CH, where the alkoxy 
radicals for their part may be substituted by hydroxyl, 
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, 
-O-C(O)-CH, or cyclopropyl, 

0.086 RandR represent hydrogen, 
0087) R' represents hydrogen, methyl, ethyl, n-propyl 
or isopropyl, where the alkyl radicals for their part may 
be Substituted by pyridyl, methoxy, ethoxy, n-propoxy, 
isopropoxy, n-butoxy or mono- or disubstituted by 
hydroxyl, 

0088 R represents hydrogen, 
0089) R' represents methyl, ethyl n-propyl, isopropyl, 
where the alkyl radicals for their part may be mono- or 
disubstituted, independently of one another, by cyclo 
propyl, phenyl which for its part may be Substituted by 
fluorine, trifluoromethyl or methoxy, pyridyl, furyl, 
thienyl, benzimidazolyl, pyrrolidinonyl, N-methylpyr 
rolidinonyl, N-methylpyrrolidinyl, N-ethylpyrrolidi 
nyl, N-methylimidazolidinonyl, or cyclopropyl and 

0090 R7 represents hydrogen 

0091) 
Solvates. 

and their Salts, hydrates, hydrates of the Salts and 

0092. The general or preferred radical definitions or 
illustrations given above can be combined with one another 
if desired, i.e. including combinations between the respec 
tive ranges and preferred ranges. They apply both to the end 
products and, correspondingly, to precursors and intermedi 
ateS. 

0093. The present invention furthermore relates to a 
process for preparing compounds of the formula (I), char 
acterized in that 
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0094) compounds of the formula (II) 

(II) 

0.095 in which 
0096) R', R. R. R' and Rare as defined above, 

0097 are reacted in a solvent with compounds of the 
formula (III) 

R-NH-R7 (III) 

0.098 in which 
0099 R and R7 are as defined above. 

0100. The process according to the invention can be 
illustrated in an exemplary manner by the formula Scheme 
below: 

(III) 

(II) 

(I) 
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0101 Suitable solvents for the process according to the 
invention are organic Solvents which do not change under 
the reaction conditions. These include alcohols, Such as 
methanol, ethanol and isopropanol, ketones, Such as acetone 
and methyl ethyl ketone, acyclic and cyclic ethers, Such as 
diethyl ether and tetrahydrofuran, esters, Such as ethyl 
acetate, butyl acetate, hydrocarbons, Such as benzene, 
Xylene, toluene, hexane or cyclohexane, chlorinated hydro 
carbons, Such as dichloromethane, chlorobenzene or dichlo 
roethane, or other Solvents, Such as dimethylformamide, 
acetonitrile, pyridine or dimethyl sulfoxide (DMSO). 
Another Suitable Solvent is water. It is also possible to use 
mixtures of the solvents mentioned above. Preference is 
given to dimethylformamide. 

0102) The reaction is generally carried out in a ratio of 
from 2 to 8 mol of the compound (III) per mole of the 
compound (II). 

0103) The reaction is generally carried out in a tempera 
ture range of from -78 C. to +180° C., preferably in a range 
of from +20 C. to +160° C., in particular at from +80 to 
130° C. 

0104. The reaction can be carried out under atmospheric, 
elevated or reduced pressure (for example in the range of 
from 0.5 to 5 bar). In general, the reaction is carried out 
under atmospheric pressure. 

0105 Compounds of the formula (II) in which R" equals 
Requals hydrogen are known to the person skilled in the art 
or can be prepared by customary methods known from the 
literature i.e., for example, Kambe et al., Synthesis 1981, 
pages 531-533; Elnagdi et al., Z. Naturforsch. 47b, pages 
572-578, (1991) 
0106 Compounds of the formula (II) in which R" and/or 
R are not hydrogen can be prepared by converting 

0107 compounds of the formula (IV) 

(IV) 

Asé --R3 

0108) 

0109) R, R and R are as defined above, 

in which 
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0110 with copper(II) chloride and isoamyl nitrite in a 
suitable solvent into compounds of the formula (V) (V) 

NC 

0111 

0112 R, R and R are as defined above, 
0113 and then reacting these with compounds of the 
formula (VI) 

R-NH-R (VI) 

0114 

0115) R' and Rare as defined above 
0116 
0117 The preparation of compounds of the formula (II) 
can be illustrated in an exemplary manner by the formula 
Scheme below: 

in which 

in which 

to give compounds of the formula (II). 

(V) 
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-continued 

(II) 

0118. The process step (IV)->(V) is generally carried out 
using a molar ratio of from 2 to 12 mol of copper(II) chloride 
and from 2 to 12 mol of isoamyl nitrite per mole of (IV). 
0119) Suitable solvents for this process step are all 
organic solvents which are inert under the reaction condi 
tions. These include acyclic and cyclic ethers, Such as 
diethyl ether and tetrahydrofuran, esters, Such as ethyl 
acetate or butyl acetate, hydrocarbons, such as benzene, 
xylene, toluene, hexane or cyclohexane, chlorinated hydro 
carbons, such as dichloromethane, chlorobenzene or dichlo 
roethane, or other solvents, such as dimethylformamide, 
acetonitrile or pyridine. It is also possible to use mixtures of 
the solvents mentioned above. Preferred Solvents are aceto 
nitrile and dimethylformamide. 
0120) The reaction is generally carried out in a tempera 
ture range of from -78° C. to +180° C., preferably in the 
range of from +20° C. to +100° C., in particular at from +20 
to +6O C. 

0121 The reaction can be carried out at atmospheric, 
elevated or reduced pressure (for example in the range of 
from 0.5 to 5 bar). In general, the reaction is carried out at 
atmospheric pressure. 
0122) The process step (V)+(VI)->(II) is generally car 
ried out using a molar ratio of from 1 to 8 mol of (VI) per 
mole of (V). 
0123) Suitable solvents are all organic solvents which are 
inert under the reaction conditions. These include alcohols, 
such as methanol, ethanol and isopropanol, ketones, Such as 
acetone and methyl ethyl ketone, acyclic and cyclic ethers, 
such as diethyl ether and tetrahydrofuran, esters, Such as 
ethyl acetate or butyl acetate, hydrocarbons, such as ben 
Zene, xylene, toluene, hexane or cyclohexane, chlorinated 
hydrocarbons, such as dichloromethane, chlorobenzene or 
dichloroethane, or other Solvents, such as dimethylforma 
mide, acetonitrile, pyridine or dimethylsulfoxide (DMSO). 
Another suitable solvent is water. It is also possible to use 
mixtures of the solvents mentioned above. The preferred 
solvent is dimethylformamide. 
0124. The reaction is generally carried out in a tempera 
ture range of from -78° C. to +180° C., preferably in the 
range of from +20° C. to +160° C., in particular at from +20 
to +40° C. 
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0125) The reaction can be carried out at atmospheric, 
elevated or reduced pressure (for example in the range of 
from 0.5 to 5 bar). In general, the reaction is carried out at 
atmospheric pressure. 
0126 Compounds of the formula (IV) are known to the 
person skilled in the art or can be prepared by customary 
methods known from the literature. Reference may be made, 
in particular, to the following publications, the respective 
content of which is expressly incorporated herein by Way of 
reference: 

0127. Kambe et al., Synthesis 1981, pages 531-533 
0128. Elnagdi et al., Z. Naturforsch. 47b, pages 
572-578, (1991) 

0129. The compounds of the general formulae (III) and 
(VI) are either commercially available, known to the person 
skilled in the art or can be prepared by customary methods. 
0130) Surprisingly, the compounds of the formula (I) 
have an unforeseeable useful pharmacological activity Spec 
trum and are therefore Suitable in particular for the prophy 
laxis and/or treatment of disorders. 

0131) The compounds of the formula (I) are suitable for 
the prophylaxis and/or treatment of a number of disorders, 
such as, for example, in particular disorders of the cardio 
vascular system (cardiovascular disorders). 
0132) In the context of the present invention, cardiovas 
cular disorders are to be understood as meaning, in particu 
lar, for example the following disorders: coronary heart 
disease, hypertension (high blood pressure), restenosis after 
balloon dilation of peripheral blood vessels, arteriosclerosis, 
tachycardia, arrhythmias, peripheral vascular disorders and 
cardiovascular disorders, stable and unstable angina pectoris 
and atrial fibrillation. 

0133) The compounds of the formula (I) are furthermore 
also particularly suitable, for example, for reducing the Size 
of the myocardial area affected by an infarct. 
0134) The compounds of the formula (I) are furthermore 
particularly suitable, for example, for the prophylaxis and/or 
treatment of thromboembolic disorders and ischemias, Such 
as myocardial infarction, stroke and transitory ischemic 
attacks. 

0135) Finally, the compounds of the formula (I) are in 
particular also suitable, for example, for the prophylaxis 
and/or treatment of diabetes, in particular diabetes mellitus. 
0136. The present invention also relates to the use of the 
compounds of the formula (I) for preparing medicaments 
and pharmaceutical compositions for the prophylaxis and/or 
treatment of the clinical pictures mentioned above. 
0137) The Present invention furthermore relates to a 
method for the prophylaxis and/or treatment of the clinical 
pictures mentioned above using the compounds of the 
formula (I). 
0138) The pharmaceutical activity of the compounds of 
the formula (I) mentioned above can be explained in par 
ticular by their action as Selective ligands on A1 adenosine 
receptors. 

0139. In the context of the present invention, adenosine 
receptor ligands are referred to as being "selective' if, firstly, 
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they are clearly active on one or more adenosine receptor 
Subtypes and, Secondly, the activity that can be observed on 
one or more other adenosine receptor Subtypes is consider 
ably weaker, if present at all, where, with respect to the test 
methods for Selectivity of action, reference is made to the 
test methods described in Section A. II. 

0140. One advantage of the compounds of the formula (I) 
according to the invention is that they are more Selective 
than adenosine receptor ligands of the prior art. 
0.141. The receptor selectivity can be determined by 
biochemical measurement of the intracellular messenger 
cAMP in the transfected cells which specifically only 
express one Subtype of the adenosine receptors. In the case 
of A1 agonists (coupling preferably via Gi proteins) a 
decrease of the intracellular cAMP content is noticed under 
conditions in which the intracellular cAMP concentration 
would be significantly increased by Stimulating adenylate 
cyclase. In contrast, in the case of A1 antagonists, an 
increase of the intracellular cAMP concentration is observed 
after comparable prestimulation of adenylate cyclase plus 
Stimulation with adenosine or adenosine-like Substances. 

0142. Thus, compounds of the formula (I) which bind 
Selectively to adenosine A1 receptors are preferably Suitable 
for myocard protection and for the prophylaxis and/or 
treatment of tachycardia, atrial arrhythmia, cardiac insuffi 
ciency, myocardial infarction, acute kidney failure, diabetes, 
pain and for wound healing. 
0143. The subject matter of the present invention further 
more includes medicaments and pharmaceutical composi 
tions comprising at least one compound of the formula (I), 
preferably together with one or more pharmacologically 
acceptable auxiliaries or carriers, and their use for the 
purposes mentioned above. 
0144) Suitable for administering the compounds of the 
formula (I) are all customary administration forms, i.e. oral, 
parenteral, inhalative, nasal, Sublingual, rectal, local, Such 
as, for example, in the case of implants or Stents, or external, 
Such as, for example, transdermal. In the case of parenteral 
administration, particular mention may be made of intrave 
nous, intramuscular and Subcutaneous administration, for 
example as a Subcutaneous depot. Particular preference is 
given to oral administration. 
0145 Here, the active compounds can be administered on 
their own or in the form of preparations. Suitable prepara 
tions for oral administration are inter alia tablets, capsules, 
pellets, Sugar-coated tablets, pills, granules, Solid and liquid 
aeroSols, Syrups, emulsions, Suspensions and Solutions. 
Here, the active compound has to be present in Such a 
quantity that a therapeutic effect is obtained. In general, the 
active compound can be present in a concentration of from 
0.1 to 100% by weight, in particular from 0.5 to 90% by 
weight, preferably from 5 to 80% by weight, i.e. the active 
compound should be present in quantities Sufficient to 
achieve the dosage range mentioned. 
0146 To this end, the active compounds can be converted 
in a manner known per Se to the customary preparations. 
This is achieved using inert nontoxic pharmaceutically Suit 
able carriers, auxiliaries, Solvents, vehicles, emulsifiers and/ 
or dispersants. 

0147 Auxiliaries which may be mentioned are, for 
example: water, nontoxic organic Solvents, Such as, for 
example, paraffins, vegetable oils (for example Sesame oil), 
alcohols (for example ethanol, glycerol), glycols (for 
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example polyethylene glycol), Solid carriers, such as natural 
or Synthetic ground minerals (for example talc or Silicates), 
Sugars (for example lactose), emulsifiers, dispersants (for 
example polyvinylpyrrolidone) and glidants (for example 
magnesium Sulfate). 
0.148. In the case of oral administration, tablets may, of 
course, also contain additives Such as Sodium citrate, 
together with adjuvants Such as Starch, gelatin and the like. 
Aqueous preparations for oral administration may further 
more be admixed with flavor enhancers or colorants. 

0149. In general, it has been found to be advantageous to 
administer, in the case of parenteral administration, quanti 
ties of from about 0.1 to about 10 000 ug/kg, preferably from 
about 1 to about 1000 ug/kg, in particular from about 1 tug/kg 
to about 100 tug/kg, of body weight, to obtain effective 
results. In the case of oral administration, the quantity is 
from about 0.1 to about 10 mg/kg, preferably from about 0.5 
to about 5 mg/kg, in particular from about 1 to about 4 
mg/kg, of body weight. 
0150. In spite of this, it may still be required, depending 
on body weight, administration route, individual response to 
the active compound, the type of preparation and the time or 
interval at which administration takes place, to deviate from 
the quantities mentioned. 
0151. The present invention is illustrated by the follow 
ing examples, which do not restrict the invention in any way. 
0152 A. Assessing Physiological Activity 
0153 
0154) Langendorff Heart of the Rat: 
0.155. After the thorax has been opened, the heart is 
rapidly removed from anesthetized rats and introduced into 
a conventional Langendorff apparatus. The coronary arteries 
are perfused at constant volume (10 ml/min), and the result 
ing perfusion preSSure is recorded by way of an appropriate 
preSSure Sensor. In this set-up, a decrease in the perfusion 
preSSure corresponds to a relaxation of the coronary arteries. 
At the Same time, the preSSure which the heart develops 
during each contraction is measured by way of a balloon, 
which has been introduced into the left ventricle, and a 
Second pressure Sensor. The frequency of the heart, which is 
beating in isolation, is calculated from the number of con 
tractions per time unit. 

I. Detecting the Cardiovascular Effect 

0156 II. Assessing the Receptor Selectivity 
0157 a) Adenosine A1, A2a, A2b and A3 Receptor 
Selectivity 

0158 Cells of the CHO (Chinese Hamster Ovary) per 
manent cell line are transfected stably with the cDNA for the 
adenosine receptor Subtypes A1, A2a, A2b and A3. The 
binding of the Substances to the A2a or A2b receptor 
subtypes is determined by measuring the intracellular cAMP 
content in these cells using a conventional radioimmuno 
logical assay (cAMP RIA). 
0159. When the substances act as agonists, the binding of 
the Substances is expressed as an increase in the intracellular 
content of cAMP. The adenosine-analogous compound 
NECA (5-N-ethylcarboxamido-adenosine), which binds all 
adenosine receptor Subtypes with high affinity but not Selec 
tively and possesses an agonistic effect, is used as the 
reference compound in these experiments (Klotz, K. N., 
Hessling, J., Hegler, J., Owman, C., Kull, B., Fredholm, B. 
B., Lohse, M. J., Comparative pharmacology of human 
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adenosine receptor Subtypes-characterization of Stably 
transfected receptors in CHO cells, Naunyn Schmiedebergs 
Arch Pharmacol, 357 (1998), 1-9). 
0160 The adenosine receptors A1 and A3 are coupled to 
a Gi protein, i.e. Stimulation of these receptorS leads to 
inhibition of the adenylate cyclase and consequently to a 
lowering of the intracellular cAMP level. In order to identify 
A1/A3 receptor agonists, the adenylate cyclase is stimulated 
with forskolin. However, an additional stimulation of the 
A1/A3 receptors inhibits the adenylate cyclase, which 
means that A1/A3 receptor agonists can be detected by a 
comparatively low content of cAMP in the cell. 
0.161 In order to detect an antagonistic effect on adenos 
ine receptors, the recombinant cells which are transfected 
with the corresponding receptor are prestimulated with 
NECA and the effect of the substances on reducing the 
intracellular content of cAMP occasioned by this prestimu 
lation is investigated. XAC (Xanthine amine congener), 
which binds to all adenosine receptor Subtypes with high 
affinity and possesses an antagonistic effect, is used as the 
reference compound in these experiments (Miller, C. E., 
Stein, B., Adenosine receptor antagonists: Structures and 
potential therapeutic applications, Current Pharmaceutical 
Design, 2 (1996) 501-530). 
0162 b) Adenosine A1, A2a, A2b Receptor Selectivity 
0163 Cells of the CHO (Chinese Hamster Ovary) per 
manent cell line are transfected stably with the cDNA for the 
adenosine receptor Subtypes A1, A2a and A2b. The adenos 
ine A1 receptors are coupled to the adenylate cyclase by way 
of Gi proteins, while the adenosine A2a and A2b receptors 
are coupled by way of GS proteins. In correspondence with 
this, the formation of cAMP in the cell is inhibited or 
Stimulated, respectively. After that, expression of the 
luciferase is modulated by way of a cAMP-dependent pro 
moter. The luciferase test is optimized, with the aim of high 
Sensitivity and reproducibility, low variance and good Suit 
ability for implementation on a robot System, by varying 
Several test parameters, Such as cell density, duration of the 
growth phase and the test incubation, forskolin concentra 
tion and medium composition. The following test protocol is 
used for pharmacologically characterizing cells and for the 
robot-assisted Substance test Screening: 
0164. The stock cultures are grown, at 37 C. and under 
5% CO, in DMEM/F12 medium containing 10% FCS (fetal 
calf serum) and in each case split 1:10 after 2-3 days. The 
test cultures are seeded in 384-well plates at a rate of from 
1000 to 3 000 cells per well and grown at 37° C. for approx. 
48 hours. The medium is then replaced with a physiological 
sodium chloride solution (130 mM NaCl, 5 mM KC1, 2 mM 
CaCl2, 20 mM HEPES, 1 mM MgCl2.6H2O, 5 mM 
NaHCO, pH 7.4). The substances, which are dissolved in 
DMSO, are diluted 1:10 three times with this physiological 
Sodium chloride Solution and pipetted into the test cultures 
(maximum final concentration of DMSO in the test mixture: 
0.5%). In this way, final Substance concentrations of, for 
example, from 5 uM to 5 nM are obtained. 10 minutes later, 
forskolin is added to the A1 cells and all the cultures are 
Subsequently incubated at 37 C. for 4 hours. After that, 35 
ul of a solution which is composed of 50% lysis reagent (30 
mM disodium hydrogenphosphate, 10% glycerol, 3% Tri 
tonX100, 25 mM Tris HCl, 2 mM dithiothreitol (DTT), pH 
7.8) and 50% luciferase substrate solution (2.5 mM ATP, 0.5 
mM luciferin, 0.1 mM coenzyme A, 10 mM tricine, 1.35 
mM MgSO4, 15 mM DTT, pH 7.8) are added to the test 
cultures, the plates are shaken for approx. 1 minute and the 
luciferase activity is measured using a camera System. 
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B. WORKING EXAMPLES 

Example 1 
0165 2-Amino-4-(4-hydroxyphenyl)-6-(3-pyridinylm 
ethyl)aminol-3,5-pyridine-dicarbonitrile trifluoroacetate 

CH 

"> 
O CH 

-- 

21 

N 
HN N S 

HN N 
-- 

2 
N 

OH 

O 
N N F 

| | F 
OH 

F 

Sa 
HN N N N 

i || 
2 
N 

0166 80.1 mg (0.2 mmol) of 2-amino-4-(4-tert-butox 
yphenyl)-6-(phenylsulfanyl)-3,5-pyridinedicarbonitrile and 
86 mg (0.8 mmol) of 3-picolylamine in 0.5 ml of dimethyl 
sulfoxide (DMSO) are shaken at 120° C. for 10 hours. The 
reaction solution is purified by preparative HPLC. 

0167 Column: Grom-sil 120 ODS-4 HE 5um 20x50 
mm, 

0168 Precolumn: Grom-sil ODS-4 HE 15 um 10x20 
. 

0169 Flow rate: 25 ml/min. 
0170 Gradient (A=acetonitrile, B=water+0.3% trif 
luoroacetic acid): 
0171 0 min 10% A; 
0172 2.00 min 10% A; 
0173 6.00 min 90% A; 
0174 7.00 min 90% A; 
0175 7.10 min 10% A; 
0176) 8 min 10% A. 
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0177) Detection: 220 nm. Injection volume: 510 ul of 
DMSO SO1. 

0.178 The product fraction is concentrated under reduced 
pressure and dissolved in 0.7 ml of trifluoroacetic acid. After 
30 min at RT, the mixture is concentrated under reduced 
preSSure. 

0179 Yield: 31.3 mg (=45.7% of theory) of product 
0180 Mass spectrum: molar mass required: 342, found 
M+H=343 

Example 2 
0181 2-Amino-4-phenyl-6-(3-pyridinylmethyl)amino 
3,5-pyridinedicarbonitrile trifluoroacetate 

N N 

| | -- 

COO N 
HN N S 

2 He 

N 

N N 

F 
N N 
Šs 2 F OH 

NH2 F 

Ex. 

No. Target structure 

3 OH 

N Šs 

N 

NŠs 2 N 

NH2 F 
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0182 32.4 mg (0.1 mmol) of 2-amino-4-phenyl-6-(phe 
nylsulfanyl)-3,5-pyridinedicarbonitrile and 43 mg (0.4 
mmol) of 3-picolylamine in 0.5 ml of DMSO are shaken at 
120° C. for 18 hours. The reaction solution is purified by 
preparative HPLC. 

0183 Column: Grom-sil 120 ODS-4 HE 5um 20x50 
mm, 

0184 Precolumn: Grom-sil ODS-4 HE 15 um 10x20 
. 

0185. Flow rate: 25 ml/min. 

0186 Gradient (A=acetonitrile, B=water+0.3% trif 
luoroacetic acid): 
0187) 

0188) 

0189) 

0190. 

0191) 

0192) 

0 min 10% A; 

2.00 min 10% A; 

6.00 min 90% A; 

7.00 min 90% A; 

7.10 min 10% A; 

8 min 10% A. 

0193 Detection: 220 nm. Injection volume: 510 ul of 
DMSO SO1. 

0194 The product fraction is concentrated under reduced 
preSSure. 

0.195 Yield: 21.5 mg (=66% of theory) of product 
0196) Mass spectrum: molar mass required: 326, found 
M+H=327 
0197) 'H-NMR spectrum (DMSO-d)): 8=4.552H d: 
7.3-7.558H m; 7.951Hs broad; 8.1 (1Hs broad; 8.5 
1Hs; 8.71Hs. 
0198 The compounds listed in the table below 
(Examples 3 to 40) are prepared analogously to the proce 
dures of Examples 1 and 2 given above. The identity and 
purity of the compounds is detected by LC-MS. 

Molar mass Found Yield 

required IM + HI" (% of theory) 

342 343 90 

OH 
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Ex. 

4 

-continued 

No. Target structure 

HN N NH2 
n 

2 
2 S. N 2 n N 

HO 

H 
N 

2 
N 

HN N NH2 
O n 

F 

2 
OH 2 S. 

N 2 n N 
F 

HO 

t 
HN N NH2 

n 

21 
2 S. N 2 n N 

HO 

OH 

\s 
CH N n1n 1's 

11 

Molar mass 

required 

341 

381 

279 

307 

Found 

M + H' 

342 

382 

28O 

3O8 

Yield 

(% of theory) 

66 

62 

42 

60 
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-continued 

Ex. 

No. Target structure 

8 OH 

N 
Šs CH 

Nulls N CH 

NH2 

9 NŠs F 

N 

N 2 N 

NH2 

1O s" 
HN N N 

Šs n 
g || 

N1N 21 
N N 
Šs 2 O 

F 
NH2 F 

OH 

F 

11 OH 

NŠs 

N n1nOH 

NŠs 2 N 

NH2 

12 OH 

\s 
N 

N n 

O 

NH2 F 
F 

OH 

12 

Molar mass 
required 

307 

343 

383 

295 

356 

Found 
M + H' 

344 

384 

296 

357 

Yield 
(% of theory) 

61 

47 

78 

86 

86 
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-continued 

Ex. 
No. Target structure 

13 CH, 
O 

HN N NH2 
n 

21 
2 S. N 2 n N 

HO 

14 OH 

N 

N V 
NŠs 2N 

NH2 

15 OH 

NŠs 

rs N N 
Šs 2 CH 

NH2 

16 OH 

N 
RuA N 

NŠs 2N 

NH2 

17 OH O 

N F 
F 

Šs OH 

N F 

N-1Ne. N NN 

13 

Molar mass 
required 

371 

291 

293 

305 

356 

Found 
M + H' 

372 

292 

294 

306 

357 

Yield 
(% of theory) 

51 

71 

87 

89 

99 
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-continued 

Ex. 

No. Target structure 

18 OH 

\s 
F 

N 
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N1,N-2N F n 
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19 Cl F 
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N Or F 
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NH2 

20 OH F 
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21 N S n O 
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N 2N 
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22 OH O 

F 
N S F 
n OH 

H 

N-N F 

N N 
Šs 2 N1 Nott, 

14 

Molar mass 

required 

409 

428 

409 

346 

362 

Found 

M + H' 

410 

429 

410 

347 

363 

Yield 

(% of theory) 

84 

85 

74 

42 

quantitative 
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-continued 

Ex. 

No. Target structure 

23 OH 

N NN 
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N N 2 

N N 
Šs 2 O 
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OH 
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24 OH 

N 
Šs N1 N 
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F 
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Sr y NH2 1. 
26 OH 

N UX N 
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V 
N N CH 
Šs 2 

15 

Molar mass 

required 

342 

342 

363 

362 

Found 

M + H' 

343 

343 

364 

363 

Yield 

(% of theory) 

77 

quantitative 

quantitative 

87 
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Ex. 

No. Target structure 

32 

33 

34 

35 

36 

OH 

OH 

OH 

OH 

C 

-continued 

uC 

CH 

CH 

17 

Molar mass 

required 

359 

359 

373 

399 

390 

Found 

M + H' 

360 

360 

374 

400 

391 

Yield 

(% of theory) 

73 

85 

72 

59 

22 
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-continued 

Ex. 

No. Target structure 
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18 

Molar mass Found Yield 

required IM + H (7% of theory) 

350 351 28 

388 389 87 

450 451 quantitative 

450 451 77 
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0199 Example 3 shows the following H-NMR-spectro 
Scopic data: 

0200) H-NMR spectrum DMSO-d: 8=4.552H d; 
6.81Hs; 6.851H d; 6.91H) d; 7.31H) tr; 7.3-7.52H) 
m broad; 7.951Hs; 8.11H) tr; 8.451Hs; 8.81Hs; 
9.81Hs broad. 
0201 Example 4 shows the following 'H-NMR spectro 
Scopic data: 

0202) H-NMR spectrum DMSO-d: 8=4.552H d; 
6.81Hs; 6.851H dd; 6.9 (1H) d; 7.2-7.458H m; 8.0 
1H tr; 9.81Hs. 

Example 41 

0203] 1 Step 
0204 2-Chloro-4-phenyl-6-(phenylsulfanyl)-3,5-py 
ridinedicarbonitrile 

| | -- CuCl2 + 

0205 Under argon, 24.5 g (182 mmol) of anhydrous 
copper(II) chloride are Suspended in 180 ml of acetonitrile, 
and 21.4 g (182 mmol) of isopentyl nitrite are then added 
dropwise. After 20 min of Stirring at room temperature, 10 
g (30.5 mmol) of 2-amino-4-phenyl-6-(phenylsulfanyl)-3,5- 
pyridinedicarbonitrile Kambe et al., Synthesis, 531-533 
(1981) are added. The mixture is stirred at room tempera 
ture over the weekend. For work-up, 150 ml of 1 N hydro 
chloric acid are added to the mixture, the mixture is 
extracted 4x with dichloromethane and the organic phase is 
washed once with Saturated Sodium chloride Solution, dried 
over magnesium Sulfate and concentrated under reduced 
preSSure. The residue is triturated with a little ethyl acetate 
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and allowed to Stand in a fridge for 1 hour. The crystals are 
filtered off with Suction and washed with a little cold ethyl 
acetate and diethyl ether. 

0206. Yield: 7.26 g (68.5% of theory) of product 

0207 Mass spectrum: molar mass required: 347, found 
M+H=348 

0208) 2"d Step 
0209 2-(2-Hydroxyethyl)aminol-4-phenyl-6-(phenyl 
sulfanyl)-3,5-pyridinedicarbonitrile 

N N Šs a 
21 

-- 

N 
C N S 

HN 
2 N1 No 

OH 
N 

| 
HN N 

NN2 
Š 

S 

0210 Under argon, 0.7 g (2 mmol) of 2-chloro-4-phenyl 
6-(phenylsulfanyl)-3,5-pyridinedicarbonitrile (1' step) is 
dissolved in 2 ml of dimethylformamide (DMF), 0.27g (4.5 
mmol) of 2-hydroxyethylamine is added and the mixture is 
stirred at room temperature for 15 minutes. After addition of 
2 ml of methanol, about 1 ml of water is added dropwise and 
the precipitate is filtered off with suction. The crystals are 
purified by boiling with 4 ml of methanol. 

0211. Yield: 410 mg (=55% of theory) of product 

0212 Mass spectrum: molar mass required: 372, found 
M+H=373 
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0213. 3rd Step 
0214) 2-(Benzylamino)-6-(2-hydroxyethyl)aminol-4- 
phenyl-3,5-pyridinedicarbonitrile 

OH 
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N | 
HN N 

- -- 
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0215. 32.4 mg (0.1 mmol) of 2-(2-hydroxyethyl)amino 
4-phenyl-6-(phenylsulfanyl)-3,5-pyridinedicarbonitrile (2 
step) and 43 mg (0.4 mmol) of benzylamine in 0.5 ml of 
dimethyl sulfoxide (DMSO) are shaken at 120° C. for 2 
hours. The reaction solution is purified by preparative HPLC 
in two injections. 

0216 Column: Kromasil 100 C185um 20x50 mm, 
0217 Precolumn: Grom-sil ODS 4 HE 15 um 10x20 

. 

0218 Flow rate: 25 ml/min. 
0219 Gradient (A=acetonitrile, B=water+0.3% trif 
luoroacetic acid): 
0220 0 min 10% A; 
0221) 2.00 min 10% A; 
0222 6.00 min 90% A; 
0223 7.00 min 90% A; 
0224 7.10 min 10% A; 
0225) 8 min 10% A. 

0226 Detection: 220 nm. Injection volume: 300 ul of 
DMSO SO1. 

0227. The product fraction is concentrated under reduced 
preSSure. 

0228. Yield: 35.3 mg (=47.8% of theory) of product 
0229 Mass spectrum: molar mass required: 369, found 
M+H=370 
0230. The compounds listed in the table below 
(Examples 42 to 59) are prepared analogously to the pro 
cedures of Example 41 given above. The identity and purity 
of the compounds is detected by LC-MS. 

Molar mass Found Yield 
required IM + H" (% of theory) 

454 455 67 

468 469 54 
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21 

-continued 

Ex. 

No. Target structure 
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Found Yield 

IM + H' (% of theory) 

398 77 

412 70 

427 68 

442 33 
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Ex. 

No. 
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-continued 

CH 

CH 

CH 

Molar mass 

required 

402 

397 

411 

353 

360 
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Found Yield 

IM + H' (% of theory) 

403 48 

398 40 

412 55 

354 40 

361 56 
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Ex. 

No. Target structure 
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23 

-continued 

Molar mass 

required 

400 

416 

457 

385 
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Found 

IM + H" 

417 

458 

386 

Yield 

(% of theory) 

51 

33 

54 

68 
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-continued 

Ex. Molar mass Found Yield 
No. Target structure required IM + H' (% of theory) 

57 CH 431 432 99 
1 3 

o HN 
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Example 60 
-continued 

0231 (2,3-dihydro-1,4-benzodioxin-6-yl)-6-(3-pyridi- HN 
nylmethyl)aminol-3,5-pyridinedicarbonitrile Ho 

r 
O N N 

N 2N 

NH2 
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0232 100 mg (0.26 mmol) of 2-amino-4-(2,3-dihydro-1, 
4-benzodioxin-6-yl)-6-(phenylsulfanyl)-3,5-pyridinedicar 
bonitrile and 56 mg (0.52 mmol) of 3-picolylamine in 8 ml 
of DMF are heated at 100° C. After 3 hours, another 224 mg 
(2.08 mmol) of 3 picolylamine are added, and the mixture is 
heated at 100° C. for another 4 hours. After dilution with 
water, the mixture is extracted three times with ethyl acetate. 
The combined organic phases are washed with Saturated 
Sodium chloride Solution, dried over magnesium Sulfate and 
concentrated. The concentration residue is purified by pre 
parative HPLC on reversed-phase Silica gel. 
0233. The product fraction is concentrated. 
0234) Yield: 31.3 mg (=31% of theory) of product 
0235 Mass spectrum: molar mass required: 384, found 
M+H=385 
0236) H-NMR spectrum DMSO-d: Ö=4.34Hs; 4.55 
2H d; 6.85-7.0 3H m; 7.3-7.553H m; 7.851H d; 8.1 
1H) tr; 8.451H d; 8.651H d. 

Example 61 
0237 2-Amino-4-(2,3-dihydro-1,4-benzodioxin-6-yl)-6- 
(2-pyridinylmethyl)aminol-3,5-pyridinedicarbonitrile 

HN N 

NN2 

r 
O NŠs N 

--- N N Šs 2 

NH2 

0238 100 mg (0.26 mmol) of 2-amino-4-(2,3-dihydro-1, 
4-benzodioxin-6-yl)-6-(phenylsulfanyl)-3,5-pyridinedicar 
bonitrile and 56 mg (0.52 mmol) of 2-picolylamine in 8 ml 
of DMF are heated at 100° C. After 3 hours, another 224 mg 
(2.08 mmol) of 2 picolylamine are added, and the mixture is 
heated at 100° C. for another 4 hours. After dilution with 
water, the mixture is extracted three times with ethyl acetate. 
The combined organic phases are washed with Saturated 
Sodium chloride Solution, dried over magnesium Sulfate and 
concentrated. The evaporation residue is purified by pre 
parative HPLC on reversed-phase Silica gel. 
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0239). The product fraction is concentrated and repurified 
by preparative thin-layer chromatography (mobile phase 
toluene/ethyl acetate 1:1). 
0240 Yield: 2 mg (=2% of theory) of product 
0241 Mass spectrum: molar mass required: 384, found 
M+H+=385 
0242) 'H-NMR spectrum DMSO-d: Ö=4.34His; 4.7 
2H d; 6.9-7.0 3H m; 7.2-7.44H m; 7.75 (1H) tr; 7.9 
1H) tr; 8.51H d. 

Example 62 

0243 2-Amino-4-(2,3-dihydro-1,4-benzodioxin-6-yl)-6- 
{(2-methyl-1,3-thiazol-4-yl-methylamino-3,5-py 
ridinedicarbonitrile 

NH2 

0244 100 mg (0.26 mmol) of 2-amino-4-(2,3-dihydro-1, 
4-benzodioxin-6-yl)-6-(phenyl-sulfanyl)-3,5-pyridinedicar 
bonitrile and 66 mg (0.52 mmol) of (2-methyl-1,3-thiazolyl 
4-yl)methylamine in 8 ml of 1,2-dimethoxyethane are 
heated at 90° C. After 2.5 hours, another about 500 mg 
(about 3.9 mmol) of (2-methyl-1,3-thiazol-4-yl)methy 
lamine are added, and the mixture is heated at 90° C. for 
another 24 hours. 

0245. The reaction mixture is concentrated and the 
evaporation residue is purified by preparative HPLC on 
reversed-phase Silica gel. 

0246 The product fraction was concentrated. 
0247 Yield: 60 mg (=52% of theory) of product 
0248 Mass spectrum: molar mass required: 404, found 
M+H=405 
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0249 H-NMR spectrum DMSO-d: 8=2.653Hs; 4.3 
4Hs; 4.652Hs; 7.0 3H m; 7.31Hs; 7.42Hs; 7.4 
2His broad; 7.91Hs broad. 

another, by hydroxyl, (C-C)-alkoxy, (C-C)-cy 
cloalkyl, (C-Co)-aryl or 5- to 6-membered heteroaryl 
having up to three heteroatoms from the group con 

1. A compound of the formula (I) 

(I) 

Xy 
--R 

in which 

R, R and R independently of one another are (C-C)- 
alkyl which may be Substituted up to three times, 
independently of one another, by halogen, cyano, 
hydroxyl, amino, mono- or di-(C-C)-alkylamino, 
(C-C)-alkoxy, (C-C)-alkoxycarbonyl, (C-C)-cy 
cloalkyl, (C-C)alkenyl, (C-C)-alkynyl, 
-O-C(O)-R, (C-Clio)-aryl, 5- to 10-membered 
heteroaryl having up to three heteroatoms from the 
group consisting of N, O and/or S or (Co-Co)-aryloxy, 
(C-Co)-aryl which may be Substituted up to three 

times, independently of one another, by halogen, 
nitro, (C-C)-alkoxy, carboxyl, (C-C)-alkoxycar 
bonyl or mono- or di-(C-C)-alkylamino, (C-C)- 
alkoxy which may be Substituted up to three times, 
independently of one another, by halogen, cyano, 
hydroxyl, amino, mono- or di-(C-C)-alkylamino, 
(C-C)-alkoxy, (C-C)-alkoxycarbonyl, (C-C)- 
cycloalkyl, (C-C)-alkenyl, (C-C)-alkynyl, 
-O-C(O)-R, (C-C)-aryl, 5- to 10-membered 
heteroaryl having up to three heteroatoms from the 
group consisting of N, O and/or S or (C-C)- 
aryloxy, 

hydrogen, hydroxyl, halogen, nitro, cyano or -NH 
C(O)-R, 

in which 

R and R' independently of one another represent 
(C-C)-alkyl which may be substituted by hydroxyl 
or (C-C)-alkoxy, (C-C7)-cycloalkyl or (Co-Co)- 
aryl which for its part may be substituted up to three 
times, independently of one another, by halogen, 
nitro, (C-C)-alkoxy, carboxyl, (C-C)-alkoxycar 
bonyl or mono- or di-(C-C)-alkylamino, or 

R" and R are attached to adjacent phenyl ring atoms and 
together with the two ring carbon atoms form a 5- to 
7-membered Saturated or partially unsaturated hetero 
cycle having one or two heteroatoms from the group 
consisting of N, O and/or S, which heterocycle may be 
Substituted by (C-C)-alkyl or oxo, 

R" represents hydrogen, (C-C)-alkyl which may be 
Substituted up to three times, independently of one 

sisting of N, O and/or S, or (C-C)-cycloalkyl which 
for its part may be substituted by hydroxyl or (C-C)- 
alkyl, 

R represents hydrogen or (C-C)-alkyl which may be 
Substituted by hydroxyl, (C-C)-alkoxy or (C-C)- 
cycloalkyl, or 

R" and R together with the nitrogen atom to which they 
are attached form a 5- to 7-membered Saturated or 
partially unsaturated heterocycle which may contain 
one or two further heteroatoms from the group con 
sisting of N, O and/or S in the ring and which may be 
mono- to trisubstituted, independently of one another, 
by Oxo, fluorine, chlorine, bromine, hydroxyl, (C-C)- 
alkyl or (C-C)-alkoxy, 

R represents (C-C,)-cycloalkyl or (C-Cs)-alkyl, where 
alkyl may be Substituted by (C-C)-cycloalkyl, 
hydroxyl, (C-C)-alkoxy, (C-C)-alkenyl, (C-C)- 
alkynyl, (C-Co)-alkyl or 5- to 10-membered het 
eroaryl having up to three heteroatoms from the group 
consisting of N, O and/or S, where aryland heteroaryl 
for their part may be Substituted by halogen, (C-C)- 
alkyl, (C-C)-alkoxy, amino, mono- or di-(C-C)- 
alkylamino, nitro, cyano or hydroxyl, and 

R" represents hydrogen or (C-C)-alkyl which may be 
Substituted by hydroxyl, (C-C)-alkoxy or (C-C)- 
cycloalkyl, or 

R and R together with the nitrogen atom to which they 
are attached form a 5- to 7-membered Saturated or 
partially unsaturated heterocycle which may contain 
one or two further heteroatoms from the group con 
sisting of N, O and/or S in the ring and which may be 
mono- to trisubstituted, independently of one another, 
by Oxo, fluorine, chlorine, bromine, hydroxyl, (C-C)- 
alkyl or (C-C)-alkoxy, 

or a Salt, a hydrate, a hydrate of a Salt or a Solvate thereof 
for the prophylaxis and/or treatment of disorders. 
2. A compound of the formula (I) 

(I) 

in which 

R, R and R independently of one another are (C-Cs)- 
alkyl which may be Substituted up to three times, 
independently of one another, by halogen, cyano, 
hydroxyl, amino, mono- or di-(C-C)-alkylamino, 
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(C-C)-alkoxy, (C-C)-alkoxycarbonyl, (C-C)-cy 
cloalkyl, (C-C)-alkenyl, (C-C)-alkynyl, 
-O-C(O)-R, (C-Clio)-aryl, 5- to 10-membered 
heteroaryl having up to three heteroatoms from the 
group consisting of N, O and/or S or (Co-Co)-aryloxy, 

(C-Co)-aryl which may be substituted up to three 
times, independently of one another, by halogen, 
nitro, (C-C)-alkoxy, carboxyl, (C-C)-alkoxycar 
bonyl or mono- or di-(C-C)-alkylamino, (C-C)- 
alkoxy which may be Substituted up to three times, 
independently of one another, by halogen, cyano, 
hydroxyl, amino, mono- or di-(C-C)-alkylamino, 
(C-C)-alkoxy, (C-C)-alkoxycarbonyl, (C-C)- 
cycloalkyl, (C-C)-alkenyl, (C-C)-alkynyl, 
-O-C(O)-R, (Co-Co)-aryl, 5- to 10-membered 
heteroaryl having up to three heteroatoms from the 
group consisting of N, O and/or S or (Co-Co)- 
aryloxy, 

hydrogen, hydroxyl, halogen, nitro, cyano or -NH 
C(O)-R, 

in which 

R and R' independently of one another represent 
(C-C)-alkyl which may be substituted by hydroxyl 
or (C-C)-alkoxy, (C-C,)-cycloalkyl or (Co-Co)- 
aryl which for its part may be substituted up to three 
times, independently of one another, by halogen, 
nitro, (C-C)-alkoxy, carboxyl, (C-C)-alkoxycar 
bonyl or mono- or di-(C-C)-alkylamino, or 

R" and Rare attached to adjacent phenyl ring atoms and 
together with the two ring carbon atoms form a 5- to 
7-membered Saturated or partially unsaturated hetero 
cycle having one or two heteroatoms from the group 
consisting of N, O and/or S, which heterocycle may be 
Substituted by (C-C)-alkyl or oxo, 

R" represents hydrogen, (C-Cs)-alkyl which may be 
Substituted up to three times, independently of one 
another, by hydroxyl, (C-C)-alkoxy, (C-C)-cy 
cloalkyl, (C-Co)-aryl or 5- to 6-membered heteroaryl 
having up to three heteroatoms from the group con 
Sisting of N, O and/or S, or (C-C)-cycloalkyl which 
for its part may be substituted by hydroxyl or (C-C)- 
alkyl, 

R represents hydrogen or (C-C)-alkyl which may be 
Substituted by hydroxyl, (C-C)-alkoxy or (C-C)- 
cycloalkyl, or 

R" and R together with the nitrogen atom to which they 
are attached form a 5- to 7-membered saturated or 
partially unsaturated heterocycle which may contain 
one or two further heteroatoms from the group con 
sisting of N, O and/or S in the ring and which may be 
mono- to trisubstituted, independently of one another, 
by Oxo, fluorine, chlorine, bromine, hydroxyl, (C-C)- 
alkyl or (C-C)-alkoxy, 

R represents (C-C,)-cycloalkyl or (C-Cs)-alkyl, where 
alkyl may be Substituted by (C-C)-cycloalkyl, 
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hydroxyl, (C-C)-alkoxy, (C-C)-alkenyl, (C-C)- 
alkynyl, (C-Co)-alkyl or 5- to 10-membered het 
eroaryl having up to three heteroatoms from the group 
consisting of N, O and/or S, where aryland heteroaryl 
for their part may be Substituted by halogen, (C-C)- 
alkyl, (C-C)-alkoxy, amino, mono- or di-(C-C)- 
alkylamino, nitro, cyano or hydroxyl, and 

R" represents hydrogen or (C-C)-alkyl which may be 
Substituted by hydroxyl, (C-C)-alkoxy or (C-C)- 
cycloalkyl, or 

R and R7 together with the nitrogen atom to which they 
are attached form a 5- to 7-membered saturated or 
partially unsaturated heterocycle which may contain 
one or two further heteroatoms from the group con 
sisting of N, O and/or S in the ring and which may be 
mono- to trisubstituted, independently of one another, 
by Oxo, fluorine, chlorine, bromine, hydroxyl, (C-C)- 
alkyl or (C-C)-alkoxy, 

or a Salt, a hydrate, a hydrate of a salt or a solvate thereof, 

except for the following compounds of the formula (I) in 
which the radicals R', R. R. R. R. Rand R7 are as 
defined below: 

R=R’=R=R=R'=H; R'=R=n-butyl 
3. A compound as claimed in claim 2, 
in which 

R", RandR independently of one another are hydrogen, 
hydroxyl, (C-C)-alkyl, trifluoromethyl, trifluo 
romethoxy, fluorine, chlorine, nitro, (C-C)-alkoxy 
which may be substituted by hydroxyl, (C-C)-alkoxy, 
-O-C(O)-CH, -O-C(O)-CHs, (C-C)-cy 
cloalkyl or (C-C)-alkenyl, -NH-C(O)-CH or 
-NH-C(O)-CH, or 

R" and R are attached to adjacent phenyl ring atoms and 
represent a group -O-CH-O- or -O-CH 
CH-O-, 

R" represents hydrogen or (C-C)-alkyl which may be 
Substituted by phenyl, pyridyl, (C-C)-alkoxy or 
mono- or disubstituted by hydroxyl, 

R represents hydrogen, 
R" represents (C-C,)-cycloalkyl or (C-C)-alkyl which 
may be Substituted up to two times, independently of 
one another, by hydroxyl, (C-C)-alkoxy, (C-C)- 
cycloalkyl, phenyl or 5- or 6-membered heterocyclyl 
having up to three heteroatoms from the group con 
Sisting of N, O and/or S, where phenyl and heteroaryl 
for their part may be Substituted by fluorine, chlorine, 
(C-C)-alkyl, (C-C)-alkoxy, amino, mono- or 
di-(C-C)-alkylamino, nitro, cyano or hydroxyl, and 

R" represents hydrogen 
or a Salt, a hydrate, a hydrate of a salt or a solvate thereof, 
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except for the following compounds of the formula (I) in compounds of the formula (II) 
which the radicals R', R,R,R,R,R, and R7 are as 
defined below: 

(II) 

4. A compound as claimed in claim 2 or 3, in which 

R" represents hydrogen, hydroxyl, chlorine, nitro, methyl, 
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy or 
-NH-C(O)-CH, where the alkoxy radicals for 
their part may be substituted by hydroxyl, methoxy, 
ethoxy, n-propoXy, isopropoxy, n-butoxy, s 
-O-C(O)-CH, or cyclopropyl, 

R° and R represent hydrogen, 
4 in which 

R" represents hydrogen, methyl, ethyl, n-propyl O SO- R", R, R, R and R are as defined in claim 2, 
propyl, where the alkyl radicals for their part may be 
Substituted by pyridyl, methoxy, ethoxy, n-propoxy, are reacted in a Solvent with compounds of the formula 
isopropoxy, n-butoxy or mono- or disubstituted by (III) 
hydroxyl, R-NH-R7 (III) 

in which 
R represents hydrogen, R and R are as defined in claim 2. 
6 6. A compound of the formula (I) as defined in claim 3 for 

R represents methyl, ethyl n-propyl, isopropyl, where the the prophylaxis and/or treatment of disorders. 
alkyl radicals for their part may be mono- or disubsti- 7. A compound of the formula (I) as defined in claim 4 for 
tuted, independently of one another, by cyclopropyl, the prophylaxis and/or treatment of disorders. 
phenyl which for its part may be substituted by fluorine, 8. A composition, comprising at least one compounds of 
trifluoromethyl or methoxy, pyridyl, furyl, thienyl, ben- the formula (1) as defined in claim 1 and at least one further 
Zimidazolyl, pyrrolidinonyl, N-methylpyrrolidinonyl, auxiliary. 
N-methylpyrrolidinyl, N-ethylpyrrolidinyl, N-meth- 9. The use of compounds of the formula (I) as defined in 
ylimidazolidinonyl, or cyclopropyl and claim 1 for preparing medicaments for the prophylaxis 

and/or treatment of disorders of the cardiovascular System 
R" represents hydrogen (cardiovascular disorders). 

10. The use of compounds of the formula (I) as defined in 
or a Salt, a hydrate, a hydrate of a Salt or a Solvate thereof. claim 1 for preparing medicaments for the prophylaxis 
5. A process for preparing compounds of the formula (I) and/or treatment of diabetes. 

as defined in claim 1, characterized in that k . . . . 

  


