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Description

[0001] The present invention relates to the adenosine A3 receptor ligands of the general formula (I),

within those preferably to the antagonists, as well as to their salts, solvates and isomers, to the pharmaceutical compo-
sitions containing them, to the use of the compounds of the general formula (I) and their salts, solvates and isomers,
and to the preparation of the compounds of the general formula (I) and their salts, solvates and isomers.
[0002] Adenosine is a well-known component of several endogenous molecules (ATP, NAD+, nucleic acids). Besides,
it plays an important regulatory role in many physiological processes. The effect of adenosine on heart function was
discovered already in 1929. (Drury and Szentgyörgyi, J Physiol 68:213, 1929). The identification of an increasing number
of physiological functions mediated by adenosine and the discovery of new adenosine receptor subtypes give possibilities
for therapeutic application of specific ligands (Poulse, S. A. and Quinn, R. J. Bioorganic and Medicinal Chemistry 6:619,
1998).
[0003] To date, the receptors for adenosine have been classified into three main classes: A1 A2 and A3. The A1 subtype
is partly responsible for the inhibition of the adenylate cyclase by coupling to Gi membrane protein, partly influences
other second messenger systems. The A2 receptor subtype can be subdivided into two further subtypes - A2a and A2b
-, which stimulate the adenylate cyclase activity. The sequence of adenosine A3 receptors have been recently identified
from rat testis cDNA library. Later it was proved that it corresponds to a novel, functional adenosine receptor. The
activation of the A3 receptors is connected also with several second-messenger systems: inhibiting of adenylate cyclase,
stimulating phospholipase C and D.
[0004] The adenosine receptors are found in several organs and regulate their functions. Both A1 and A2a receptors
play important role in the central nervous system and cardiovascular system. In the CNS, the adenosine inhibits the
release of synaptic transmitters which effect is mediated by A1 receptors. In the heart, also the A1 receptors mediate
the negative inotropic, chronotropic and dromotropic effects of adenosirie. The adenosine A2a receptors, which are
located in a relatively high amount in the striatum, display functional interaction with the dopamine receptors in regulating
the synaptic transmission. The A2a adenosine receptors on endothelial and smooth muscle cells are responsible for
adenosine-induced vasodilation.
[0005] On the basis of mRNA identification, the A2b adenosine receptors are widely distributed in different tissues.
They have been identified almost in every cell type, but its expression is the highest in the intestine and the bladder.
This subtype probably also has important regulatory function in the regulation of the vascular tone and plays a role in
the function of mast cells.
[0006] Contrary to A1 and A2a receptors, where the tissue distribution was detected on the protein level, the presence
of A2b and A3 receptors was detected on the basis of their mRNA level. Expression levels for A3 adenosine receptors
are rather low compared to other subtypes and are highly species dependent. A3 adenosine receptors are expressed
primarily in the central nervous system, testis and immune system, and appear to be involved in the modulation of
mediator release from mast cells in immediate hypersensitivity reaction.
[0007] The A3 antagonists published so far in the literature belong to the groups of flavonoides, 1,4-dihydropyridine
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derivatives, triazoloquinazolines, thiazolonaphthyridines and thiazolopyrimidines. The present invention relates to a
novel type of effective A3 antagonists, which have the aminoquinoline structure.
[0008] For therapeutic use it is essential to ensure that the molecule does not bind, or bind only in the case of very
high concentration, to the A1, A2a and A2b sub-types of the adenosine receptor. Our present invention relates to the
compounds of the general formula (I) as well as their salts, solvates and isomers, which have great selectivity for the
A3 sub-type of the adenosine receptor.
[0009] Our aim was to prepare A3 ligands, within them preferably antagonists, first of all with quinoline structure, which
exert strong antagonistic effect and high selectivity for the A3 receptor, i.e. they inhibit the A3 receptor in much lower
concentration than they inhibit the A1, A2a and A2b receptors. Further aims were to have stability, bioavailability, thera-
peutic index and toxicity data, enabling these new compounds to develop into drug substances, and that the new
compounds possess favourable enteric absorption to be applied orally.
[0010] We have found that the compounds of the general formula (I),

- wherein

R1 stands for hydrogen atom or a straight or branched C1-4 alkyl group;
R2 stands for hydrogen atom or a straight or branched C1-4 alkyl group;
R3 stands for hydrogen atom, or a straight or branched C1-4 alkyl group, C3-6 cycloalkyl group, a

phenyl-, thienyl-, or furyl group, optionally substituted with one or more straight or branched
C1-4 alkyl group, straight or branched C1-4 alkoxy group, or halogen atom; a six- or five-mem-
bered heteroaromatic ring containing one, two or three nitrogen atoms, or a five-membered
heteroaromatic ring containing one nitrogen atom and one oxygen atom, or one nitrogen atom
and one sulphur atom, optionally substituted with one or more straight or branched C1-4 alkyl
group, straight or branched C1-4 alkoxy group or halogen atom;

R4, R5, R6 and R7 independently stand for hydrogen atom, straight or branched C1-4 alkyl group, straight or
branched C1-4 alkoxy group, hydroxy group or halogen atom, or R4 and R7 stand for hydrogen
atom and R5 and R6 form together a methylenedioxy group;

R8 stands for hydrogen atom or a cyano group, aminocarbonyl group, C1-4 alkoxycarbonyl group,
or carboxy group;

R9 and R10 independently stand for hydrogen atom, straight or branched C1-4 alkyl group, C3-6 cycloalkyl
group.

X stands for -CH2- group, -NH- group, -NR11- group, or sulphur atom, oxygen atom, sulpho
group or sulphoxy group -wherein R11 stands for straight or branched C1-4 alkyl group or C3-6
cycloalkyl group;

Z means oxygen atom, sulphur atom, -NH- group or -NR12- group, - wherein R12 stands for
straight or branched C1-4 alkyl group or C3-6 cycloalkyl group;

m stands for zero, 1, 2 or 3;
n stands for zero, 1 or 2;
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o stands for zero, 1, 2 or 3;
p stands for zero or 1,
r stands for zero or 1, with the proviso that at least one of m and o is different from zero ,

and their salts, solvates, and isomers, as well as the salts and solvates thereof fulfil the above criteria.

Detailed meanings of the above listed substituents are as follows:

[0011] By a straight or branched C1-4 alkyl group we mean methyl-, ethyl-, propyl-, isopropyl-, butyl-, isobutyl-, sec-
ondary-butyl-, terciary-butyl-, preferably ethyl- or methyl group.
[0012] By a straight or branched C1-4 alkoxy group we mean methoxy-, ethoxy-, propoxy-, isopropoxy-, butoxy-,
isobutoxy-, secondary-butoxy-, terciary-butoxy-, preferably ethoxy- or methoxy group.
[0013] By a C3-6 cycloalkyl group we mean cyclopropyl-, cyclobutyl-, cyclopentyl- or cyclohexyl group.
[0014] The heteroaromatic ring containing one or two or three nitrogen atoms means pyrrole, imidazole, pyrazole,
1,2,3-triazole, 1,2,4-triazole, pyridine, pyrimidine, pyridazine, pyrazine and 1,3,4-triazine ring. The ring is optionally
substituted by a C1-4 alkyl, or alkoxy group or by a halogen atom.
[0015] The heteroaromatic ring containing one nitrogen atom and one oxygen or sulphur atom means oxazole, isox-
azole, thiazole, isothiazole ring. The ring is optionally substituted by a C1-4 alkyl, or alkoxy group or by a halogen atom.
[0016] The -(CH2)m-Z-(CH2)o- group forms together with the nitrogen atom an oxaziridino-, diaziridino-, 1,2-diazetidi-
no-, 1,3-diazetidino-, isoxazolidino-, oxazolidino-, imidazolidino-, pirazolidino-, thiazolidino-, morpholino, piperazino-, or
4-methyl-piperazino-group, optionally substituted with a C1-4 alkyl group or C3-6 cycloalkyl group.
[0017] By salts of the compounds of the general formula (I) we mean salts given with inorganic and organic acids and
bases. Preferred salts are those given with pharmaceutically accepted acids, as for instance hydrochloric acid, sulphuric
acid, ethanesulphonic acid, tartaric acid, succinic acid, malic acid, citric acid, and with pharmaceutically accepted bases,
as for instance sodium hydroxide, potassium hydroxide, ethanolamine.
[0018] By solvates we mean solvates given with various solvents, as for instance with water or ethanol.
[0019] The compounds of the general formula (I) show geometric and optical isomerism, therefore the invention also
relates to mixtures of the geometric isomers, to racemic or optically active geometric isomers, as well as to their salts
and solvates.
[0020] A favoured group of the compounds of the general formula (I)

is that, wherein

R1 stands for hydrogen atom or a straight or branched C1-4 alkyl group;
R2 stands for hydrogen atom or a straight or branched C1-4 alkyl group;
R3 stands for hydrogen atom, or a straight or branched C1-4 alkyl group, C3-6 cycloalkyl group, a

phenyl-, thienyl-, or furyl group, optionally substituted with one or more straight or branched C1-4
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alkyl group, straight or branched C1-4 alkoxy group, or halogen atom;
R4, R5, R6 and R7 independently stand for hydrogen atom, straight or branched C1-4 alkyl group, straight or branched

C1-4 alkoxy group, hydroxy group or halogen atom, or R4 and R7 stand for hydrogen atom and R5

and R6 form together a methylenedioxy group;
R8 stands for hydrogen atom or a cyano group, aminocarbonyl group, C1-4 alkoxycarbonyl group, or

carboxy group;
R9 and R10 independently stand for hydrogen atom, straight or branched C1-4 alkyl group, or C3-6 cycloalkyl

group.
X stands for -CH2- group, -NH- group, -NR11- group, or sulphur atom, oxygen atom, sulpho group

or sulphoxy group -wherein R11 stands for straight or branched C1-4 alkyl group or C3-6 cycloalkyl
group;

Z means oxygen atom, sulphur atom, -NH- group or -NR12- group, - wherein R12 stands for straight
or branched C1-4 alkyl group or C3-6 cycloalkyl group;

m stands for zero, 1, 2 or 3;
n stands for zero, 1 or 2;
o stands for zero, 1, 2 or 3;
p stands for zero or 1,
r stands for zero or 1, with the proviso that at least one of m and o is different from zero ,

and their salts, solvates, and optically active isomers, as well as the salts and solvates thereof.

A more favoured group of the compounds of the general formula (I)

is that wherein

R1 stands for hydrogen atom or methyl group;
R2 stands for hydrogen atom or methyl group;
R3 stands for phenyl-, thienyl-, or furyl group;
R4, R5, R6 and R7 independently stand for hydrogen atom, straight or branched C1-4 alkyl group, straight or branched

C1-4 alkoxy group, hydroxy group or halogen atom, or
R4 and R7 stand for hydrogen atom and R5 and R6 form together a methylenedioxy group;
R8 stands for hydrogen atom or a cyano group;
R9 and R10 stand for hydrogen atom, methyl- ethyl-, or cyclopropyl group.
X stands for -NH- group or oxygen atom;
Z means oxygen atom, sulphur atom, -NH- group or -NR12- group, - wherein R12 stands for straight

or branched C1-4 alkyl group or C3-6 cycloalkyl group; and
m stands for 2;
n stands for 1;
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o stands for 2;
p stands for zero;
r stands for zero,

and their salts, solvates, and isomers, as well as the salts and solvates thereof.
[0021] Especially favoured are the following compounds which fulfil the above criteria:

1-(9-Benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)-4-methylpiperazine
1-(9-Benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)morpholine
1-(9-Furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)-4-methylpiperazine
1-(9-Furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)piperazine:
1-(9-Furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)morpholine
1-(9-Thenylamino-10-cyano-imidazo[1,2-a]quinolin-2-carbonyl)morpholine
1-(9-Thenylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)piperazine

and their salts, solvates and isomers, as well as the salts and solvates thereof.
[0022] The present invention also relates to pharmaceutical compositions containing as active principles the com-
pounds of the general formula (I) or their isomers, salts and solvates, which are preferably oral compositions, but
inhalable, parenteral and transdermal formulations are also subjects of the invention. The above pharmaceutical com-
positions may be solids or liquids, such as tablets, pellets, capsules, patches, solutions, suspensions or emulsions. The
solid compositions, first of all tablets and capsules are preferred.
[0023] The above pharmaceutical compositions are prepared by applying usual pharmaceutical auxiliary materials
and by using standard methods.
[0024] The compounds of the general formula (I) can be used for the preparation of a medicament for the treatment
of pathologies, where A3 receptor plays a role in the development of the disease.
[0025] The compounds having selective activity on the A3 receptor can be used for the preparation of a medicament
in the therapeutic and/or preventive treatment of disfunctions of the heart, kidney, respiratory system, central nervous
system. They block the protective effect of adenosine on the growing tumoric cells, prevent degranulation of the mast
cells, hinder the formation of cytokines, decrease the inner pressure in the eye, prevent the TNFα liberation, hinder the
migration of the eozinofil and neutrofil granulocytes and of other inflammation cells, prevent the constriction of the trachea
and prevent the blood plasm to pass through the wall of the blood-vessel.
[0026] Based on the above effects, adenosine A3 receptor antagonists may be therapeutically useful as antiinflam-
matory, antiasthmatic, antiischemic, antidepressive, antiarrhythmic, kidney function protective, tumor preventing, an-
tiparkinson and cognitive function stimulating drugs. They may also be useful in the treatment or prevention of the
following diseases: injury of the heart muscle during reperfusion, chronic obstructive pulmonary disease (COPD), adult
respiratory insufficiency (ARDS) - including .chronic bronchitis, pulmonary emphysema or difficult breathing -, allergic
reactions (e.g. rhinitis, poison ivy-induced responses, nettle-rush, scleroderma, arthritis), other autoimmune diseases,
inflammatory bowel diseases, Addison disease, Crohn disease, psoriasis, diseases of the joints, hypertonia, abnormal
neurological functions, glaucoma and diabetes (K. N. Klotz, Naunyn-Schmiedberg’s Arch. Pharmacol. 362:382, 2000;
P. G. Baraldi és P. A. Borea, TiPS 21:456, 2000).
[0027] The compounds of the present invention can favourably be used for the preparation of a medicament in the
treatment of disfunctions like asthma, COPD and ARDS, glaucoma, tumor, allergic and inflammatory diseases, ischemia,
hypoxia, arrhythmia of the heart, and diseases of the kidney.
[0028] The present invention relates furthermore to the use of the compounds of the general formula (I) for the
preparation of a medicament in the treatment of the above pathologies. The suggested daily dose is 0.1 - 1000 mg
active ingredient, depending on the nature and severeness of the disease and on the sex, weight etc. of the patient.
[0029] A further subject of the invention is the preparation of the compounds of the general formula (I).
[0030] The substituents in the formulae of the intermediates of the general formulae (II), (III), (IV), (V), (VI), (VII) and
(VIII) have the meanings as defined above.
[0031] In the process according to our invention the compounds of the general formula (VIII)
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are acylated with the acids or their reactive derivatives of the general formula (II),

by applying an acylation method known in the organic chemistry. As for acylating agent, acid halogenides or mixed
anhydrides are preferably used. The resulting compound of the general formula (I)

is -if desired- transformed into one of its salts or solvates, or liberated from its salt or solvate and separated into its
geometric or optical isomers.
[0032] The substituents of the compounds of the general formula (I) may be transformed into each other, by known
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methods.
[0033] The mixed anhydride used for the acylation reaction can be prepared with pivaloyl chloride, favourably by using
organic bases dissolved in chloroform, preferably by using triethylamine, but other methods known in the organic chem-
istry can also be applied. Acylation can be performed in a broad temperature range, preferably between 0 ˚C and 100 ˚C.
[0034] The intermediates of the general formula (II)

- wherein the meanings of R1, R2, R3, R4, R5, R6, R7, R8, X and n are as defined above - can be obtained by several
known methods, for example by the method demonstrated in Scheme 1.
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starting from the compounds of the general formula (III)
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and applying a hydrolysis method known in the organic chemistry. As for hydrolysing agent alkali hydroxides can be
used, but other compounds promoting the hydrolysis of esters can also be applied.
[0035] The compounds of the general formula (III)

- wherein the meanings of R1, R2, R3, R4, R5, R6, R7, R8, X and n are as defined above, and R13 means a C1-4 alkyl
group, can be prepared from the compounds of the formula (IV)
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- by using methods known per se. (1. R. Ager and R. Westwood, J. Med. Chem. 31, 1098,1988).

[0036] The compounds of the general formula (IV)

- wherein the meanings of R1, R2, R3, R4, R5, R6, R7, R8, X and n are as defined above, can be prepared from the
compounds of the formula (V)

- by using methods known per se (Nan Zhang, Bioorg. and Med. Chem. Lett., 10, 2825, 2000).

[0037] The compounds of the general formula (V)

- wherein the meanings of R4, R5, R6, R7 and R8 are as defined above, can be prepared from the compounds of the
formula (VI)
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- by using methods known per se (D. L. Leysen, J. Heterocyclic Chem., 24, 161I, 1987).

[0038] The compounds of the general formula (VI)

- wherein the meanings of R4, R5, R6, R7 and R8 are as defined above, can be prepared by using methods known
per se (Pfizer (Inc) USP 4,175,193).

[0039] The compounds of the invention, of the general formulae (I), (II), (III), (IV) and (V), their preparation and biological
activity are demonstrated by the following Examples, without limiting the claims to the Examples.

Examples

Example 1

1-(9-Benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)-4-methyl-piperazine:

[0040] In the general formula (I) R1 and R2 stand for hydrogen atom, R3 for phenyl group, R4, R5, R6 and R7 for
hydrogen atom, R8 for cyano group, R12 for methyl group, X means -NH-group, Z means nitrogen atom, the value of n
is 1, the value of m and o is 2, and the value of r and p is 0.

a.) 2-Amino-3-cyano-4-chloroquinoline:

[0041] The mixture of 10 g of 2-amino-3-cyano-4-hydroxyquinoline and 15 ml of phosphoryl chloride is heated under
stirring at 110 ˚C. The reaction mixture is cooled down, poured onto 100 ml of ice-water and neutralized with 60 ml of
10 % sodium hydroxide solution. The resulting yellow precipitate is filtered off, washed with 50 ml of water. After drying
7.5 g of the title compound is obtained, mp.: 210 ˚C.
NMR, δH (400 MHz, DMSO-d6): 7.21 ppm, (s, 2H, NH2), 7.35-7.40 ppm, (dd, 1H, 6-H), 7.53-7.57 ppm, (d, 1H, 5-H),
7.70-7.75 ppm, (dd, 1H, 7-H), 7.93-7.98 ppm, (d, 1H, 8-H)

b.) 2-Amino-3-cyano-4-benzylaminoquinoline

[0042] 5 g of 2-amino-3-cyano-4-chloroquinoline and 11 ml of benzylamine are heated under stirring at 130 ˚C. The
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reaction mixture is poured onto 50 ml of water, the resulting precipitate is filtered off, washed with 50 ml of water. The
pale-yellow precipitate is recrystallized from 25 ml of dimethylformamide to obtain 5.2 g of the title compound. Mp.: 206 ˚C.
NMR, δH (400 MHz, DMSO-d6): 5.02-5.03 ppm, (d, 2H, N-CH2), 6.22 ppm, (s, 2H, NH2), 7.14-7.16 ppm, (dd, 1H, 6-H),
7.24-7.26 ppm,(dd,1H, 5-H), 7.30 ppm, (s, 5H, Ph), 7.50-7.52 ppm, (dd, 1H, 7-H), 8.16-8.19 ppm, (d, 1H, 8-H), 8.30-8.33
ppm,(t,1H,NH).
[0043] Using 2-aminomethylpyridine or 3-aminomethylpyridine or 4-aminomethylpyridine instead of benzylamine, the
appropriate compounds of the general formula IV can be obtained.

c. Ethyl 9-benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylate monohydrate:

[0044] To the solution of 2.74 g of 2-amino-3-cyano-4-benzylaminoquinoline in 100 ml of abs. ethanol, 2.14 g of ethyl
bromopyruvate is added under stirring at 70 ˚C. The reaction mixture is heated under reflux for 2 hours, the resulting
precipitate is filtered off. The white crystals are recrystallized from 120 ml of acetonitrile. 1.1 g of the title compound is
obtained, m.p.: 112-114 ˚C.
NMR, δH (400 MHz, DMSO-d6): 1.32 ppm (t, 3H, COOCH2CH3), 4.30 ppm (q, 2H, COOCH2CH3), 5.09 ppm (d, 2H,
PhCH2), 7.25-7.38 ppm (m, 5H), 7.64-7.67 ppm (m, 1H), 7.85-7.88 ppm (m, 1H), 8.43-8.53 ppm (m, 3H), 9.04 ppm (s,
1H, 3-H).

d. 9-Benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylic acid:

[0045] The mixture of 2.71 g of ethyl 9-benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylate monohydrate,
42 ml of ethanol and 40 ml of 10 % sodium hydroxide is stirred at 25 ˚C for 6 hours. To the thick suspension 100 ml of
water is added and the pH of the mixture is adjusted to pH = 3 with 96 % acetic acid. The pale yellow crystals are filtered
off, washed 3 times with 25 ml of water, and dried. 2.3 g title compound is obtained, m.p.: 178-182 ˚C.
NMR, δH (200 MHz, DMSO-d6): 5,09 ppm (d, 2H, PhCH2), 7,22-7,40 ppm (m, 5H), 7,59-7,67 ppm (m, 1H), 7,81-7,89
ppm (m, 1H), 8,37-8,54 ppm (m, 3H), 8,90 ppm (s, 1H, 3-H).

e.1-(9-Benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)-4-methylpiperazine:

[0046] To the solution of 1.71 g of 9-benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxilic acid and 0.8 ml of
triethylamine in 15 ml of chloroform, the solution of 0.6 g of pyvaloyl chloride in 10 ml of choroform is added dropwise,
under stirring, at 5 ˚C, in a period of 15 minutes. The reaction mixture is stirred at 5 ˚C for 1 hour, then the mixture of
0.5 g of N-methylpiperazine, 10 ml of chloroform and 0.8 ml of triethylamine is added to it. The mixture is stirred at 25
˚C for 7 hours, diluted with 100 ml of chloroform, extracted consecutively with 50 ml of water, 50 ml of 5 % sodium
hydrogen carbonate solution and 50 ml of water, dried on sodium sulfate and concentrated in vacuo. The pale yellow
crystalline material is recrystallized from 6 ml of N,N-dimethylformamide. 0.6 g of the title compound is obtained, m.p.:
217 ˚C.
NMR, δH (400 MHz, DMSO-d6): 2.17 ppm (s, 3H), 2.24 ppm (m, 4H), 3.57 ppm (m, 2H), 4.11 ppm (m,2H), 5.08 ppm (d,
2H, PhCH2), 7.23-7.38 ppm (m, 5H), 7.62-7.65 ppm (m, 1H), 7.83-7.87 ppm (m, 1H), 8.36-8.42 ppm (m, 2H), 8.50-8.52
ppm (m, 1H), 8.80 ppm (s, 1H, 3-H).

Example 2

1-(9 Benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)morpholine:

[0047] In the general formula (I) R1 and R2 stand for hydrogen atom, R3 for phenyl group, R4, R5, R6 and R7 for
hydrogen atom, R8 for cyano group, X means -NH-group, Z means oxygen atom, the value of n is 1, the value of m and
o is 2, and the value of r and p is 0.
[0048] To the mixture of 1.71 g of 9-benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxilic acid and 0.8 ml of
triethylamine in 15 ml of chloroform, the solution of 0.6 g of pyvaloyl chloride in 10 ml of choroform is added under stirring
at 5 ˚C, in a period of 15 minutes. The reaction mixture is stirred at 5 ˚C for 1 hour, then the mixture of 0.45 g of morpholine,
10 ml of chloroform and 1.6 ml of triethylamine is added to it. The mixture is stirred at 25 ˚C for 3 hours, then treated as
described in the previous example. The resulting pale yellow crystals are recrystallised from 10 ml of N,N-dimethylfor-
mamide, to obtain 0.55 g of the title compound, m.p.: 279 ˚C.
NMR, δH (400 MHz, DMSO-d6): 3.6 ppm (m, 6H), 4.2 ppm (m, 2H), 5.08 ppm (d, 2H, PhCH2), 7.23-7.38 ppm (m, 5H),
7.62-7.65 ppm (m, 1H), 7.84-7.87 ppm (m, 1H), 8.37-8.39 ppm (m, 2H), 8.50-8.53 ppm (m, 1H), 8.75 ppm (s, 1H, 3-H).
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Example 3

1-(9-Furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)-4-methylpiperazine:

[0049] In the general formula (I) R1 and R2 stand for hydrogen atom, R3 for 2-furyl group, R4, R5, R6 and R7 for
hydrogen atom, R8 for cyano group, R12 for methyl group, X means -NH-group, Z means nitrogen atom, the value of n
is 1, the value of m and o is 2, and the value of r and p is 0.

a. 2-Amino-3-cyano-4-furfurylaminoquinoline:

[0050] 10 g of 2-amino-3-cyano-4-chloroquinoline is heated with 19 g of furfurylamine at 120 ˚C for 3 hours. The
reaction mixture is cooled to 25 ˚C and mixed 6 times with 50 ml of water. The crystals are filtered off and dried. The
resulting product is recrystallized from 60 ml of N,N-dimethylformamide, to obtain 5.8 g of the title compound, m.p.: 206 ˚C.
NMR, δH (200 MHz, DMSO-d6): 4.98 ppm (d, 2H, Furyl-CH2), 6.29 ppm (s, 2H), 6.35-6.42 ppm (m, 2H), 7.10-7.18 ppm
(m, 1H), 7.31-7.35 ppm (m, 1H), 7.47-7.60 ppm (m, 2H), 8.13-8.20 ppm (m, 2H).

b. Ethyl 9-furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylate monohydrate:

[0051] To the solution of 2.64 g of 2-amino-3-cyano-4-furfurylaminoquinoline in 100 ml of abs. ethanol, 2.14 g of ethyl
bromopyruvate is added at 70 ˚C under stirring. The reaction mixture is heated under reflux for 2 hours and the precipitated
crystals are filtered off, to obtain 1.15 g of the title compound. M.p.: 242-245 ˚C.
NMR, δH (200 MHz, DMSO-d6): 1.33 ppm (t, 3H, COOCH2CH3), 4.31 ppm (q, 2H, COOCH2CH3), 5.05 ppm (d, 2H,
Furyl-CH2), 6.40-6.43 ppm (m, 2H), 7.58-7.66 ppm (m, 2H), 7.80-7.88 ppm (m, 1H), 8.31 ppm (t, 1H), 8.41-8.45 ppm
(m, 2H), 9.04 ppm (s, 1H, 3-H).

c 9-Furfurylamino-10-cyano-imidazo[1 2-a]quinoline-2-carboxylic acid:

[0052] The mixture of 2.52 g of ethyl 9-furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylate monohydrate,
40 ml of ethanol and 33 ml of 10 % sodium hydroxide is stirred at 25 ˚C for 3 hours. To the thick suspension 80 ml of
water is added and with 96 % acetic acid the mixture acidified to pH = 3. The pale yellow crystals are filtered off, washed
3 times with 25 ml of water and dried. 2.32 g of the title compound is obtained, m.p.: 180-185 ˚C.
NMR, δH (200 MHz, DMSO-d6): 5.05 ppm (d, 2H, Furyl-CH2), 6.39-6.42 ppm (m, 2H), 7.56-7.64 ppm (m, 2H), 7.79-7.87
ppm (m, 1H), 8.27 ppm (t, 1H), 8.36-8.46 ppm (m, 2H), 8.93 ppm (s, 1H, 3-H).

d.1-(9-Furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)-4-methylpiperazine:

[0053] To the mixture of 1.79 g of 9-furfurylamino-10-cyanoimidazo[1,2-a]quinoline-2-carboxylic acid and 0.8 ml of
triethylamine in 15 ml of chloroform, the solution of 0.6 g of pyvaloyl chloride in 10 ml of chloroform is added dropwise,
under stirring at 5 ˚C, in a period of 15 minutes. The reaction mixture is stirred at 5˚C for 1 hour, then the mixture of 0.46
g of N-methylpiperazine, 10 ml of chloroform and 0.8 ml of triethylamine is added to it. The mixture is stirred at 25˚C for
3 hours, diluted with 100 ml of chloroform, extracted consecutively with 50 ml of water, 50 ml of 5 % sodium hydrogen
carbonate solution and 50 ml of water, dried over sodium sulfate and concentrated in vacuum. The pale yellow crystalline
material is recrystallized from 50 ml of ethanol. 0.18 g of the title compound is obtained, m.p.: 237 ˚C.
NMR, δH (200 MHz, DMSO-d6): 2.17 ppm (s, 3H), 2.24 ppm (m, 4H), 3.57 ppm (m, 2H), 4.11 ppm (m, 2H), 5.05 ppm
(d, 2H, Furyl-CH2), 6.40-6.44 ppm (m, 2H), 7:57-7.65 ppm (m, 2H), 7.80-7.88 ppm (m, 1H), 8.23 ppm (t, 1H), 8.39-8.46
ppm (m, 2H), 8.81 ppm (s, 1H, 3-H).

Example 4

1-(9-Furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)piperazine:

[0054] In the general formula (I) R1 and R2 stand for hydrogen atom, R3 for 2-furyl group, R4, R5, R6 and R7 for
hydrogen atom, R8 for cyano group, X means-NH- group, Z means -NH- group, the value of n is 1, the value of m and
o is 2, and the value of r and p is 0.
[0055] To the mixture of 1.79 g of 9-furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylic acid -obtained as
described in Example 3.- and 0.8 ml of triethylamine in 15 ml of chloroform, the solution of 0.6 g of pyvaloyl chloride in
10 ml of chloroform is added dropwise, under stirring at 5 ˚C, in a period of 15 minutes. The reaction mixture is stirred
at 5˚C for 1 hour, then the mixture of 0.46 g of piperazine, 10 ml of chloroform and 0.8 ml of triethylamine is added to



EP 1 560 828 B9

16

5

10

15

20

25

30

35

40

45

50

55

it. The mixture is stirred at 25˚C for 3 hours, diluted with 100 ml of chloroform, extracted consecutively with 50 ml of
water, 50 ml of 5 % sodium hydrogen carbonate solution and 50 ml of water, dried over sodium sulfate and concentrated
in vacuum. The pale yellow crystalline material is recrystallized from 50 ml of ethanol. 0.14 g of the title compound is
obtained, m.p.: 239 ˚C
NMR, δH (200 MHz, DMSO-d6): 2.7 ppm (m, 4H), 3.5 ppm (m, 2H), 4.05 ppm (m, 2H), 5.05 ppm (d, 2H, Furyl-CH2),
6.40-6.44 ppm (m, 2H), 7.57-7.65 ppm (m, 2H), 7.80-7.88 ppm (m, 1H), 8.23 ppm (t, 1H), 8.39-8.46 ppm (m, 2H), 8.81
ppm (s, 1H, 3-H).

Example 5

1-(9-Furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)morpholine:

[0056] In the general formula (I) R1 and R2 stand for hydrogen atom, R3 for 2-furyl group, R4, R5, R6 and R7 for
hydrogen atom, R8 for cyano group, X means-NH- group, Z means oxygen atom, the value of n is 1, the value of m and
o is 2, and the value of r and p is 0.
[0057] To the mixture of 1.79 g of 9-furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylic acid -obtained as
described in Example 3.- and 0.8 ml of triethylamine in 15 ml of chloroform, the solution of 0.6 g of pyvaloyl chloride in
10 ml of chloroform is added dropwise, under stirring at 5˚C, in a period of 15 minutes. The reaction mixture is stirred
at 5˚C for 1 hour, then the mixture of 0.66 g of morpholine, 10 ml of chloroform and 0.8 ml of triethylamine is added to
it. The mixture is stirred at 25˚C for 3 hours, diluted with 100 ml of chloroform, extracted consecutively with 50 ml of
water, 50 ml of 5 % sodium hydrogen carbonate solution and 50 ml of water, dried over sodium sulfate and concentrated
in vacuum. The pale yellow crystalline material is recrystallized from 50 ml of ethanol. 0.18 g of the title compound is
obtained, m.p.: 267 ˚C
NMR, δH (200 MHz, DMSO-d6): 3.6 ppm (m, 6H), 4.2 ppm (m, 2H), 5.05 ppm (d, 2H, Furyl-CH2), 6.40-6.44 ppm (m,
2H), 7.57-7.65 ppm (m, 2H), 7.80-7.88 ppm (m, 1H), 8.23 ppm (t, 1H), 8.39-8.46 ppm (m, 2H), 8.81 ppm (s, 1H, 3-H).

Example 6

1-(9-Thenylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)morpholine:

[0058] In the general formula (I) R1 and R2 stand for hydrogen atom, R3 for 2-thienyl group, R4, R5, R6 and R7 for
hydrogen atom, R8 for cyano group, X means -NH- group, Z means oxygen atom, the value of n is 1, the value of m
and o is 2, and the value of r and p is 0.

a. 2-Amino-3-cyano-4-thenylaminoguinoline:

[0059] 10 g of 2-amino-3-cyano-4-chloroquinoline is heated with 19 g of thienylmethylamine at 115 ˚C for 4 hours.
The reaction mixture is cooled to 25 ˚C and mixed 6 times with 50 ml of water. The crystals are filtered off, washed 2
times with 50 ml of water and dried. The resulting product is recrystallized from 60 ml of N,N dimethylformamide, to
obtain 6.8 g pale yellow title compound, m.p.: 208-209 ˚C.
NMR, δH (200 MHz, DMSO-d6): 5.18 ppm (d, 2H, Thienyl-CH2), 6.28 ppm (s, 2H), 6.96-7.00 ppm (m, 1H), 7.07-.19 ppm
(m, 2H), 7.31-7.42 ppm (m, 2H), 7.48-7.56 ppm (m, 1H), 8.09-8.13 ppm (m, 1H), 8.30 ppm (t, 1H).

b. Ethyl 9-thenylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylate:

[0060] To the solution of 5.61 g of 2-amino-3-cyano-4-thenylaminoquinoline in 200 ml of abs. ethanol, 4.29 g of ethyl
bromopyruvate is added at 70 ˚C under stirring. The reaction mixture is heated under reflux for 2 hours and the precipitated
crystals are filtered off to obtain 2.54 g of the title compound. M.p.: 255-256 ˚C.
NMR, δH (200 MHz, DMSO-d6): 1.33 ppm (t, 3H, COOCH2CH3), 4.31 ppm (q, 2H, COOCH2CH3), 5.24 ppm (d, 2H,
Thienyl-CH2), 6.96-7.00 ppm (m, 1H), 7.14 ppm (m, 1H), 7.40-7.43 ppm (m, 1H), 7.61-7.68 ppm (m, 1H), 7.82-7.90 ppm
(m, 1H), 8.42-8.46 ppm (m, 3H), 9.05 ppm (s, 1H, 3-H).

c. 9-Thenylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylic acid:

[0061] The mixture of 2.54 g of ethyl 9-thenylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylate, 40 ml of ethanol
and 33 ml of 10 % sodium hydroxide is stirred at 25 ˚C for 6 hours. To the thick suspension 80 ml of water is added and
with 96 % acetic acid the mixture acidified to pH = 3. The pale yellow crystals are filtered off, washed 5 times with 10
ml of water and dried. 2.18 g of the title compound is obtained, m.p.: 209-217 ˚C under decomposition.
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NMR, δH (400 MHz, DMSO-d6): 5.24 ppm (d, 2H, Thienyl-CH2), 8,88 ppm (s, 1H, 3-H).

d. 1-(9-Thenylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)morpholine:

[0062] To the mixture of 1.80 g of 9-thenylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylic acid and 1.1 ml of
triethylamine in 10 ml of chloroform, the solution of 0.87 g of pyvaloyl chloride in 10 ml of chloroform is added dropwise,
under stirring at 5 ˚C, in a period of 15 minutes. The reaction mixture is stirred at 5˚C for 1 hour, then the mixture of 0.61
g of morpholine, 10 ml of chloroform and 1.1 ml of triethylamine is added to it. The mixture is stirred at 25˚C for 3 hours,
diluted with 100 ml of chloroform, extracted consecutively with 50 ml of water, 50 ml of 5 % sodium hydrogen carbonate
solution and 50 ml of water, dried over sodium sulfate and concentrated in vacuum. The yellow crystalline material is
recrystallized from 200 ml of ethanol. 0.19 g of the title compound is obtained, m.p.: 315˚C
NMR, δH (400 MHz, DMSO-d6): 3.6 ppm (m, 6H), 4.2 ppm (m, 2H), 5.24 ppm (d, 2H, Thienyl-CH2), 6.97-7.00 ppm (m,
1H), 7.14 ppm (m, 1H), 7.41 ppm (m, 1H), 7.61-7.65 ppm (m, 1H), 7.83-7.87 ppm (m, 1H), 8.37-8.45 ppm (m, 3H), 8.82
ppm (s, 1H, 3-H).

Example 7

1-(9-Thenylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)piperazine

[0063] In the general formula (I) R1 and R2 stand for hydrogen atom, R3 for 2-thienyl group, R4, R5, R6 and R7 for
hydrogen atom, R8 for cyano group, X means -NH- group, Z means -NH- group, the value of n is 1, the value of m and
o is 2, and the value of r and p is 0.
[0064] To the mixture of 1.80 g of 9-thenylanlino-10-cyano-imidazo[1,2-a]quinoline-2-carboxylic acid -obtained as
described in Example 6.- and 1.1 ml of triethylamine in 10 ml of chloroform, the solution of 0.87 g of pyvaloyl chloride
in 10 ml of chloroform is added dropwise, under stirring at 5 ˚C, in a period of 15 minutes. The reaction mixture is stirred
at 5˚C for 1 hour, then the mixture of 0.61 g of piperazine, 10 ml of chloroform and 1.1 ml of triethylamine is added to
it. The mixture is stirred at 25˚C for 3 hours, diluted with 100 ml of chloroform, extracted consecutively with 50 ml of
water, 50 ml of 5 % sodium hydrogen carbonate solution and 50 ml of water, dried over sodium sulfate and concentrated
in vacuum. The pale yellow crystalline material is recrystallized from 50 ml of ethanol. 0.19 g of the title compound is
obtained, m.p.: 269 ˚C
NMR, δH (400 MHz, DMSO-d6): 2.7 ppm (m, 4H), 3.5 ppm (m, 2H), 4.05 ppm (m, 2H), 5.24 ppm (d, 2H, Thienyl-CH2),
6.97-7.00 ppm (m, 1H), 7.14 ppm (m, 1H), 7.41 ppm (m, 1H), 7.61-7.65 ppm (m, 1H), 7.83-7.87 ppm (m, 1H), 8.37-8.45
ppm (m, 3H), 8.82 ppm (s, 1H, 3-H).
[0065] Structure and physical parameters of the compounds of the formula (III) prepared according to Example 1. is
demonstrated in Table I.

TABLE I.
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(continued)

R1 R2 R3 X n Mp [˚C]

8. Me H NH 1 146

9.
Me

H NH 1 145

10. H H NH 2 34

11. H H NH 2 32

12. NH 0 250

13. NH 0 128

14. H H NH 1 45

15. H H NH 1 54

16. H H O 1 185

17. H H S 1 190

18. H H S=O 1 230
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[0066] Structure and physical parameters of the compounds of the formula (IV) prepared according to Example 1. is
demonstrated in Table II.

(continued)

R1 R2 R3 X n Mp [˚C]

19. H H O=S=O 1 255

TABLE II.

No.: R1 R2 R3 R5 R6 X n Mp [˚C]

20. H H H H NH 1 192

21. H H H H NH 1 202

22. H H I H NH 1 198

23. H H H H NH 1 167

24. H  Me H H NH 1 182

25. H
 Me

H H NH 1 183
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(continued)

No.: R1 R2 R3 R5 R6 X n Mp [˚C]

26. H H H H NH 2 172

27. H H H H NH 2 143

28. H H H H N-Me 1 212

29. H H H H S 1 168

30. H H H H O 1 213

31. H H Cl H NH 1 234

32. H H Cl H NH 1 221

33. H H Me H NH 1 198

34. H H MeO H NH 1 201

35. H H H Cl NH 1 191

36. H H OH H NH 1 246

37. H H H H NH 1. 227
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[0067] Structure and physical parameters of the compounds of the formula (V) prepared according to Example 1. is
demonstrated in Table III.

Example 51

[0068] The tablet of the following composition is prepared by known methods:

(continued)

No.: R1 R2 R3 R5 R6 X n Mp [˚C]

38. H H MeO H NH 1 217

39. H H Me H NH 1 198

40. H H Cl H NH 1 168

41. H H NH 0 214

TABLE III.

No: R4 R5 R6 R7 Mp[˚C]

42. H OH H H 360

43. H Cl H H 250

44. H H Cl H 278

45. H Me H H 283

46. H OMe H H 360

47. H H H OMe 234

48. Me H H H 246

49. H H H Me 267

50. H I H H 293

Active ingredient: 25 mg
Lactose 50 mg
Avicel 21 mg
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Biology

Methods

Human adenosine A3 receptor binding

[0069] Preparing membrane suspension: ovarium cells of cloned golden hamster expressing human A3 receptor
(further: CHO-hA3) are appropriately cultured and propagated. Achieving confluent cell layer, the culturating liquide is
removed from the cells by washing them with 37 ˚C PBS, then the cell are suspended in ice cold PBS, centrifuged (1000
x g 10 perc) (Sigma 3K30) and homogenated using teflon homogenizer (B.Braun Potter S) at 1500/min rotation speed,
for 15 sec. in the following buffer: 50 mM Tris, 10 mM MgCl2, 1 mM EDTA, pH 8.0. The homogenatum is centrifuged
(43.000 g, 10 min). The precipitate is suspended in the above buffer, protein concentration 0.1 mg/ml (Bradford method).
Aliquots of the membrane preparatum are stored at -80 ˚C.
[0070] Binding protocol: incubate CHO-hA3 membrane preparation (2 mg protein content) in incubation buffer (50 mM
Tris, 10 mM MgCl2, 1 mM EDTA, 3 U/mL adenosine deaminase, pH 8.0), in the presence of 0.5 nM [125I]AB-MECA
(p-amino-3-iodo-benzyl-5’-N-methylcarboxamido-adenosine) (100.000 cpm) and 100 mM R-PIA (N6-[L-2-phenylisopro-
pyl]adenosine) to define non-specific binding of test compound in a total volume of 50 mL for 1 hr at room temperature.
Filter over Whatman GF/B glass fibre filters (presoaked in 0.5% polyethylenimine for 3 hours), wash 4x with 1 mL ice-cold
50 mM Tris, 10 mM MgCl2, 1 mM EDTA (pH 8.0) on 96-well Brandel Cell Harvester. Detection of activity: in gamma-counter
(1470 Wizard, Wallac). Inhibition [%] = 100-((activity in the presence of test compound - non-specific activity)/(total
activity - non-specific activity))* 100

Human adenosine A1 receptor binding

[0071] Preparing membrane suspension: ovarium cells of cloned golden hamster expressing human A1 receptor
(further: CHO-hA1) are appropriately cultured and propagated. Achieving confluent cell layer the culturating liquide is
removed from the cells by washing them with 37 ˚C PBS, then the cell are suspended in ice cold PBS, washed 3 times
with ice cold PBS, centrifuged (1000 x g 10 perc) (Sigma 3K30) and homogenated using teflon homogenizer (B.Braun
Potter S) at 1500/min rotation speed, for 15 sec. in the following buffer: 50 mM Tris, 10 mM HCl, pH 7.4. The homogenatum
is centrifuged (43.000 g, 10 min). The precipitate is suspended in the above buffer, protein concentration 5 mg/mL
(Bradford method). Aliquots of the membrane preparatum are stored at -80 ˚C.
Binding protocol: incubate CHO-hA1 membrane preparation (50 mg protein content) in incubation buffer (50 mM Tris, 3
U/mL adenosine deaminase, pH 7.4), 10 nM [3H]CCPA (2-chloro-N6-cyclopenthyl-adenosine) (80.000 dpm) and 10 mM
R-PIA (N6-[L-2-phenylisopropyl]adenosine) to define the non-specific binding or test compound in a total volume of 100
mL for 3 hr at room temperature. Filter over Whatman GF/B glass fibre filters (presoaked in 0.5% polyethylenimine for
3 hours), wash 4x with 1 mL ice-cold 50 mM Tris (pH 7.4) on 96-well Brandel Cell Harvester. Detection of activity: in the
presence of 200 mL of HiSafe-3 coctail in beta-counter (1450 Microbeta, Wallac). Inhibition [%] = 100-((activity in the
presence of test compound - non-specific activity)/(total activity - non-specific activity))* 100

Human adenosine A2a receptor binding

[0072] Binding protocoll: Incubate 7 mg of membranes (human A2a adenosine receptors transfected into HEK-293
cells, source: Receptor Biology, Inc.), buffer (50 mM Tris-HCl, 10 mM MgCl2, 1 mM EDTA, 2 U/mL adenosine deaminase,
pH 7.4), 20 nM [3H]CGS-21680 (2-[p-(2-carbonylethyl)phenylethylamino]-5’-N-ethylcarboxamido-adenosine) (200.000
dpm) and 50 mM NECA (5’-N-ethylcarboxamido-adenosine) to define the non-specific binding of test compound, in a
total volume of 100 ml for 90 min at room temperature. Filter in vacuum over Whatman GF/B glass fibre filters (presoaked
for 3 hours in 0.5% polyethylenimine), wash 4x with 1 mL ice-cold 50 mM Tris, 10 mM MgCl2, 1 mMEDTA, 0.9 % NaCl,
pH 7.4) on 96-well Brandel Cell Harvester. Detection of activity: in beta-counter (1450 Microbeta, Wallac) in the presence
of 200 mL of HiSafe-3 coctail. Inhibition [%] = 100-((activity in the presence of test compound - non-specific activity)/(total
activity - non-specific activity))* 100.

(continued)

Crospovidone 3 mg
Magnesium stearate 1 mg
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Human adenosine A2b receptor binding

[0073] Binding protocol: incubate 20.8 mg of membranes (human A2b adenosine receptors transfected into HEK-293
cells, source: Receptor Biology, Inc.), buffer (50 mM Tris-HCl, 10 mM MgCl2, 1 mM EDTA, 0.1 mM benzamidine, 2 U/mL
adenosine deaminase, pH 6.5), 32.4 nM [3H]DPCPX (8-cyclopenthyl-1,3-dipropylxanthine) (800.000 dpm) and 100 mM
NECA (5’-N-ethylcarboxamido-adenosine) to define non-specific binding or test compound in a total volume of 100 mL
for 30 min at room temperature. Filter under 25 Hgmm vacuum over Whatman GF/C glass fibre filters (presoaked in
0.5% polyethylenimine for 3 hours), wash 4x with 1 mL ice-cold 50 mM Tris-HCl (pH 6.5) on 96-well Brandel Cell
Harvester. Detection of activity: in the presence of 200 mL of HiSafe-3 coctail in beta-counter (1450 Microbeta, Wallac).
Inhibition [%] = 100-((activity in the presence of test compound - non-specific activity)/(total activity - non-specific activity))*
100

Results

[0074] We consider the compounds as biologically actives ones if they inhibit the binding of the radioligand on human
adenosine A3 receptors with an activity above 80 % at 1 mM in our experimental conditions.
[0075] The dissociation constant (Kd) of [125I]AB-MECA on CHO-hA3 membrane preparation is determined by isotope
saturation studies with the help of Scatchard analysis (G. Scatchard, Ann. N. Y. Acad. Sci. 51:660, 1949). The IC50 is
converted to an affinity constant (Ki) by application of the Cheng-Prusoff equation (Y. J. Cheng and W. H. Prusoff,
Biochem. Pharmacol. 22:3099, 1973).
[0076] Several compounds of the general formula (I), (II), (III), (IV) and (V) display remarkable biological effects. Most
important activities are exhibited by the compounds of the general formula (I) defined in claims 1-3. Especially advan-
tageous are the compounds given in the Examples, their Ki values are in the range of 0.8 nM and 700 nM. Ki values of
the most advantageous compounds are 0.8 and 15 nM.
[0077] The compounds possess proper bioavailability and a selectivity of at least 3 order of magnitude, in respect of
the human adenosine A1, A2a and A2b receptor subtypes.
[0078] Further, the duration of their action at intravenous and oral administration is long, their ED50 values are low,
their toxicological and side-effect profiles are advantageous.
[0079] These above data favour the therapeutic application of the compounds of the general formula (I).

Claims

1. Compounds of the general formula (I)

wherein
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R1 stands for hydrogen atom or a straight or branched C1-4 alkyl group;
R2 stands for hydrogen atom or a straight or branched C1-4 alkyl group;
R3 stands for hydrogen atom, or a straight or branched C1-4 alkyl group, C3-6 cycloalkyl group, a phenyl-, thienyl-,
or furyl group, optionally substituted with one or more straight or branched C1-4 alkyl group, straight or branched
C1-4 alkoxy group, or halogen atom; a six- or five-membered heteroaromatic ring containing one, two or three
nitrogen atoms, or a five-membered heteroaromatic ring containing one nitrogen atom and one oxygen atom,
or one nitrogen atom and one sulphur atom, optionally substituted with one or more straight or branched C1-4
alkyl group, straight or branched C1-4 alkoxy group, or halogen atom;
R4, R5, R6 and R7 independently stand for hydrogen atom, straight or branched C1-4 alkyl group, straight or
branched C1-4 alkoxy group, hydroxy group or halogen atom, or R4 and R7 stand for hydrogen atom and R5

and R6 form together a methylenedioxy group;
R8 stands for hydrogen atom or for cyano group, aminocarbonyl group, C1-4 alkoxycarbonyl group, carboxy
group;
R9 and R10 independently stand for hydrogen atom, straight or branched C1-4 alkyl group, C3-6 cycloalkyl group.
X stands for -CH2- group, -NH- group, -NR11- group, or sulphur atom, oxygen atom, sulpho group or sulphoxy
group -wherein R11 means straight or branched C1-4 alkyl group or C3-6 cycloalkyl group;
Z means oxygen atom, sulphur atom, -NH- group or -NR12- group,-wherein R12 stands for straight or branched
C1-4 alkyl group or C3-6 cycloalkyl group-;
n has the value of zero, 1 or 2;
m has the value of zero, 1, 2 or 3
o has the value of zero, 1, 2 or 3
p has the value of zero or 1
r has the value of zero or 1, with the proviso that at least one of m and

o is different from zero ,
and their salts, solvates, and isomers, as well as the salts and solvates thereof.

2. Compounds of the general formula (I)

as defined in Claim 1, wherein

R1 stands for hydrogen atom or a straight or branched C1-4 alkyl group;
R2 stands for hydrogen atom or a straight or branched C1-4 alkyl group;
R3 stands for hydrogen atom, or a straight or branched C1-4 alkyl group, C3-6 cycloalkyl group, a phenyl-, thienyl-,
or furyl group, optionally substituted with one or more straight or branched C1-4 alkyl group, straight or branched
C1-4 alkoxy group, or halogen atom;
R4, R5, R6 and R7 independently stand for hydrogen atom, straight or branched C1-4 alkyl group, straight or
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branched C1-4 alkoxy group, hydroxy group or halogen atom, or R4 and R7 stand for hydrogen atom and R5

and R6 form together a methylenedioxy group;
R8 stands for hydrogen atom or for cyano group, aminocarbonyl group, C1-4 alkoxycarbonyl group, carboxy
group;
R9 and R10 independently stand for hydrogen atom, straight or branched C1-4 alkyl group, C3-6 cycloalkyl group,
X stands for -CH2- group, -NH- group, -NR11- group, or sulphur atom, oxygen atom, sulpho group or sulphoxy
group -wherein R11 means straight or branched C1-4 alkyl group or C3-6 cycloalkyl group-;
Z means oxygen atom, sulphur atom, -NH- group or -NR12- group,-wherein R12 stands for straight or branched
C1-4 alkyl group or C3-6 cycloalkyl group-;
n has the value of zero, 1 or 2;
m has the value of zero, 1, 2 or 3
o has the value of zero, 1, 2 or 3
p has the value of zero or 1
r has the value of zero or 1, with the proviso that at least one of m and

o is different from zero,
and their salts, solvates, and isomers, as well as the salts and solvates thereof.

3. Compounds of the general formula (I)

as defined in Claims 1.-2., wherein

R1 stands for hydrogen atom or methyl group;
R2 stands for hydrogen atom or methyl group;
R3 stands for phenyl- or thienyl- or furyl group;
R4, R5, R6 and R7 independently stand for hydrogen atom, straight or branched C1-4 alkyl group, straight or
branched C1-4 alkoxy group, hydroxy group or halogen atom, or
R4 and R7 stand for hydrogen atom and R5 and R6 form together a methylenedioxy group;
R8 stands for hydrogen atom or cyano group;
R9 and R10 stand for hydrogen atom, methyl-, ethyl- or cyclopropyl group,
X means -NH- group or oxygen atom;
Z means oxygen atom, sulphur atom, -NH- group or -NR12- group, - wherein R12 stands for straight or branched
C1-4 alkyl group or C3-6 cycloalkyl group-; and
n has the value of 1;
m has the value of 2,
o has the value 2,
p has the value of zero,
r has the value of zero
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and their salts, solvates, and isomers, as well as the salts and solvates thereof.

4. Compounds according to Claims 1.-3., as follows:

1-(9-Benzylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)-4-methylpiperazine
1-(9- Benzylamino-l10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)morpholine
1-(9-Furfurylamino- 10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)-4-methylpiperazine
1-(9-Furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)piperazine:
1-(9-Furfurylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)morpholine
1-(9-Thenylamino-10-cyano-imidazo[1,2-a]quinolin-2-carbonyl)morpholine
1-(9-Thenylamino-10-cyano-imidazo[1,2-a]quinoline-2-carbonyl)piperazine

and their salts, solvates and isomers, as well as the salts and solvates thereof.

5. Process for the preparation of the compounds of the general formula (I)

and their salts, solvates and isomers, wherein in the formula R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o,
p and r have the meaning as defined in Claim 1., characterized in that a compound of the general formula (VIII)

- wherein R9, R10, Z, m, o, p and r have the meaning as defined in Claim 1- is acylated with an acid or reactive
acid derivative of the general formula (II)
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- wherein R1, R2, R3, R4, R5, R6, R7, R8, X and n have the meaning as defined in Claim 1 and, if desired, the
substituents of the resulting compound of the general formula (I) are transformed into each other by known
methods, and/or the compound of the general formula (I) is transformed into its salt or solvate, or liberated from
its salt or solvate, and/or it is resolved into its optically active isomers, or the optically active isomer is transformed
into the racemic compound.

6. Process, as defined in claim 5., characterized in that the acylation is carried out in the presence of a base, in an
organic solvent.

7. Process, as defined in claims 5.-6., characterized in that the reactive derivative of the acid of the general formula
(II) is the appropriate acid halogenide or mixed anhydride.

8. Process, as defined in claims 5.-7., characterized in that the organic solvent is a halogenated hydrocarbon,
preferably chloroform.

9. Process, as defined in claims 5.-8., characterized in that the base is an organic base, preferably triethylamine.

10. Pharmaceutical composition, characterized in that it contains one or more compounds of the general formula (I)

- wherein in the formula R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p and r have the meaning as
defined in Claim 1.,- and/or their salts, solvates, isomers, the salts, solvates thereof, and one or more auxiliary
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materials, commonly used in the pharmaceutical industry.

11. Pharmaceutical composition as defined in claim 10., characterized in that it contains as active substance one or
more of the compounds defined in claim 3.

12. Use of the compounds of the general formula (I)

- wherein in the formula R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p, and r have the meaning as
defined in claim 1.- for the preparation of a medicament for the treatment of pathologies where A3 receptor
plays a role in the development of the disease.

13. Use of the compounds of the general formula (I)

- where in the formula R1, R2 R3 R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p, and r have the meaning as defined
in claim 1.- as A3 receptor ligands, for the preparation of a medicament in the therapeutic and/or protective
treatment of disfunctions of the heart, kidney, respiratory system and central nervous system, for blocking of
the protective effect of the adenosine on the growing tumoric cells, for prevention of the degranulation of the
mast cells, for hindering of the formation of the cytokines, for decreasing the inner pressure of the eye, for
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prevention of the TNFα liberation, for hindering the migration of the eozinofil and neutrofil granulocytes and
other inflammation cells, for prevention of the constriction of the trachea, and for prevention of infiltration of the
blood plasma through the blood-vessel.

14. Use of the compounds of the general formula (I)

- where in the formula R1, R2, R3, R4, R5, R6, R7 R8, R9, R10, X, Z, n, m, o, p, and r have the meaning as defined
in claim 1.- as A3 receptor antagonists, as active compounds for the preparation of antiinflammatory, antiasth-
matic, antiischemic, antidepressant, antiarrhythmic, kidney function protective, tumor preventing, antiparkinson
or cognitive function stimulating medicaments and as active compounds for the preparation of a medicament
which can be used in the treatment or prevention of the following diseases: injury of the heart muscle during
reperfusion, chronic obstructive pulmonary disease (COPD), adult respiratory insufficiency (ARDS) - including
chronic bronchitis, pulmonary emphysema or difficult breathing-, allergic reactions (e.g. rhinitis, poison ivy-in-
duced responses, nettle-rush, scleroderma, arthritis), other autoimmune diseases, inflammatory bowel diseas-
es, Addison disease, Crohn disease, psoriasis, diseases of the joints, hypertonia, abnormal neurological func-
tions, glaucoma and diabetes.

15. Use of the compounds of the general formula (I)
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- where in the formula R1, R2, R3, R4 R5, R6, R7, R8, R9 R10, X, Z, n, m, o, p, and r have the meaning as defined
in claim 1.- as active components for the preparation of a medicament for the treatment of disfunctions like
asthma, COPD and ARDS, glaucoma, tumor, allergic and inflammatory diseases, ischemia, hypoxia, arrhythmia
of the heart and diseases of the kidney.

Patentansprüche

1. Verbindungen der allgemeinen Formel (I)

wobei

R1 für ein Wasserstoffatom oder eine geradkettige oder verzweigte C1-4-Alkylgruppe steht;
R2 für ein Wasserstoffatom oder eine geradkettige oder verzweigte C1-4-Alkylgruppe steht;
R3 für ein Wasserstoffatom oder eine geradkettige oder verzweigte C1-4-Alkylgruppe, eine C3-6-Cycloalkylgrup-
pe, eine Phenyl-, Thienyl- oder Furylgruppe, gegebenenfalls substituiert durch eine oder mehrere geradkettige
oder verzweigte C1-4-Alkylgruppen, geradkettige oder verzweigte C1-4-Alkoxygruppen oder Halogenatome;
einen 6- oder 5- gliedrigen heteroaromatischen Ring mit einem, zwei oder drei Stickstoffatomen oder einen
fünfgliedrigen heteroaromatischen Ring mit einem Stickstoffatom oder einem Sauerstoffatom oder einem Stick-
stoffatom und einem Schwefelatom, gegebenenfalls substituiert durch ein oder mehrere geradkettige oder
verzweigte C1-4-Alkylgruppen, geradkettige oder verzweigte C1-4-Alkoxygruppen oder Halogenatome, steht;
R4, R5, R6 und R 7 unabhängig voneinander für ein Wasserstoffatom, eine geradkettige oder verzweigte C1-4-Al-
kylgruppe, eine geradkettige oder verzweigte C1-4-Alkoxygruppe, eine Hydroxygruppe oder ein Halogenatom
stehen oder R4 und R7 für ein Wasserstoffatom stehen und R5 und R6 zusammen eine Methylendioxygruppe
bilden;
R8 für ein Wasserstoffatom oder für eine Cyanogruppe, Aminocarbonylgruppe, C1-4-Alkoxycarbonylgruppe oder
Carboxylgruppe steht;
R9 und R10 unabhängig voneinander für ein Wasserstoffatom oder eine geradkettige oder verzweigte C1-4-Al-
kylgruppe oder eine C3-6-Cycloalkylgruppe stehen;
X für eine -CH2-Gruppe, -NH-Gruppe oder -NR11-Gruppe oder ein Schwefelatom, ein Sauerstoffatom, eine
Sulfogruppe oder eine Sulfoxygruppe steht, wobei R11 für eine geradkettige oder verzweigte C1-4-Alkylgruppe
oder eine C3-6-Cycloalkylgruppe steht;
Z für ein Sauerstoffatom, ein Schwefelatom, eine -NH-Gruppe oder eine -NR12-Gruppe steht, wobei R12 für
eine geradkettige oder verzweigte C1-4-Alkylgruppe oder eine C3-6-Cycloalkylgruppe steht;
n den Wert 0, 1 oder 2 hat;
m den Wert 0, 1, 2 oder 3 hat;
o den Wert 0, 1, 2 oder 3 hat;
p den Wert 0 oder 1 hat;
r den Wert 0 oder 1 hat, mit der Maßgabe, daß wenigstens einer der Reste m und o von Null verschieden ist,

und deren Salze, Solvate und Isomere sowie die Salze und Solvate davon.
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2. Verbindungen der allgemeinen Formel (I)

nach Anspruch 1, wobei

R1 für ein Wasserstoffatom oder eine geradkettige oder verzweigte C1-4-Alkylgruppe steht;
R2 für ein Wasserstoffatom oder eine geradkettige oder verzweigte C1-4-Alkylgruppe steht;
R3 für ein Wasserstoffatom oder eine geradkettige oder verzweigte C1-4-Alkylgruppe, eine C3-6-Cycloalkylgrup-
pe, eine Phenyl-, Thienyl- oder Furylgruppe, gegebenenfalls substituiert durch eine oder mehrere geradkettige
oder verzweigte C1-4-Alkylgruppen, geradkettige oder verzweigte C1-4-Alkoxygruppen oder Halogenatome;
R4, R5, R6 und R7 unabhängig voneinander für ein Wasserstoffatom, eine geradkettige oder verzweigte C1-4-Al-
kylgruppe, eine geradkettige oder verzweigte C1-4-Alkoxygruppe, eine Hydroxygruppe oder ein Halogenatom
stehen oder R4 und R7 für ein Wasserstoffatom stehen und R5 und R6 zusammen eine Methylendioxygruppe
bilden;
R8 für ein Wasserstoffatom oder für eine Cyanogruppe, Aminocarbonylgruppe, C1-4-Alkoxycarbonylgruppe oder
Carboxylgruppe steht;
R9 und R10 unabhängig voneinander für ein Wasserstoffatom oder eine geradkettige oder verzweigte C1-4-Al-
kylgruppe oder eine C3-6-Cycloalkylgruppe stehen;
X für eine -CH2-Gruppe, -NH-Gruppe oder -NR11-Gruppe oder ein Schwefelatom, ein Sauerstoffatom, eine
Sulfogruppe oder eine Sulfoxygruppe steht, wobei R11 für eine geradkettige oder verzweigte C1-4-Alkylgruppe
oder eine C3-6-Cycloalkylgruppe steht;
Z für ein Sauerstoffatom, ein Schwefelatom, eine -NH-Gruppe oder eine -NR12-Gruppe steht, wobei R12 für
eine geradkettige oder verzweigte C1-4-Alkylgruppe oder eine C3-6-Cycloalkylgruppe steht;
n den Wert 0, 1 oder 2 hat;
m den Wert 0, 1, 2 oder 3 hat;
o den Wert 0, 1, 2 oder 3 hat;
p den Wert 0 oder 1 hat;
r den Wert 0 oder 1 hat, mit der Maßgabe, daß wenigstens einer der Reste m und o von Null verschieden ist,

und deren Salze, Solvate und Isomere sowie die Salze und Solvate davon.

3. Verbindungen der allgemeinen Formel (I)
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nach Anspruch 1 oder 2, wobei

R1 für ein Wasserstoffatom oder eine Methylgruppe steht;
R2 für ein Wasserstoffatom oder eine Methylgruppe steht;
R3 für eine Phenyl-, Thienyl- oder Furylgruppe steht;
R4, R5, R6 und R 7 unabhängig voneinander für ein Wasserstoffatom, eine geradkettige oder verzweigte C1-4-Al-
kylgruppe, eine geradkettige oder verzweigte C1-4-Alkoxygruppe, eine Hydroxygruppe oder ein Halogenatom
stehen, oder
R4 und R7 für Wasserstoffatome stehen und R5 und R6 zusammen eine Methylendioxygruppe bilden;
R8 für ein Wasserstoffatom oder eine Cyanogruppe steht;
R9 und R10 für ein Wasserstoffatom oder eine Methyl-, Ethyl- oder Cyclopropylgruppe stehen;
X für eine -NH-Gruppe oder ein Sauerstoffatom steht;
Z für ein Sauerstoffatom, ein Schwefelatom, eine -NH-Gruppe oder eine -NR12-Gruppe steht, wobei R12 für
eine geradkettige oder verzweigte C1-4-Alkylgruppe oder eine C3-6-Cycloalkylgruppe steht; und
n den Wert 1 hat;
m den Wert 2 hat;
o den Wert 2 hat;
p den Wert 0 hat;
r den Wert 0 hat,

und deren Salze, Solvate und Isomere, sowie die Salze und Solvate davon.

4. Verbindungen nach einem der Ansprüche 1-3, wie folgt:

1-(9-Benzylamino-10-cyanoimidazo[1,2-a]chinolin-2-carbonyl)-4-methylpiperazin
1-(9-Benzylamino-10-cyanoimidazo[1,2-a]chinolin-2-carbonyl)morpholin
1-(9-Furfurylamino-10-cyanoimidazo[1,2-a]chinolin-2-carbonyl)-4-methylpiperazin
1-(9-Furfurylamino-10-cyanoimidazo[1,2-a]chinolin-2-carbonyl)piperazin
1-(9-Furfurylamino-10-cyanoimidazo[1,2-a]chinolin-2-carbonyl)morpholin
1-(9-Thenylamino-10-cyanoimidazo[1,2-a]chinolin-2-carbonyl)morpholin
1-(9-Thenylamino-10-cyanoimidazo[l,2-a]chinolin-2-carbonyl)piperazin

und deren Salze, Solvate und Isomere, sowie die Salze und Solvate davon.

5. Verfahren zur Herstellung der Verbindungen der allgemeinen Formel (I)
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und von deren Salzen, Solvaten und Isomeren, wobei in der Formel R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z,
n, m, o, p und r die in Anspruch 1 definierte Bedeutung haben, dadurch gekennzeichnet, daß man eine Verbindung
der allgemeinen Formel (VIII)

in welcher R9, R10, Z, m, o, p und r die in Anspruch 1 definierte Bedeutung haben, mit einer Säure oder einem
reaktiven Säurederivat der allgemeinen Formel (II)

in welcher R1, R2, R3, R4, R5, R6, R7, R8, X und n die in Anspruch 1 definierte Bedeutung haben, acyliert, und, falls
gewünscht, die Substituenten der so erhaltenen Verbindung der allgemeinen Formel (I) durch bekannte Verfahren
ineinander umwandelt, und/oder die Verbindung der allgemeinen Formel (I) in ein Salz oder Solvat davon umwandelt,
oder die Verbindung aus einem Salz oder Solvat davon freisetzt, und/oder sie in ihre optisch aktiven Isomere spaltet,
oder das optisch aktive Isomer in die racemische Verbindung umwandelt.

6. Verfahren nach Anspruch 5, dadurch gekennzeichnet, daß die Acylierung in Gegenwart einer Base in einem
organischen Lösungsmittel durchgeführt wird.

7. Verfahren nach Anspruch 5 oder 6, dadurch gekennzeichnet, daß es sich bei dem reaktiven Derivat der Säure
der allgemeinen Formel (II) um das entsprechende Säurehalogenid oder gemischte Anhydrid handelt.
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8. Verfahren nach einem der Ansprüche 5-7, dadurch gekennzeichnet, daß es sich bei dem organischen Lösungs-
mittel um einen halogenierten Kohlenwasserstoff, vorzugsweise Chloroform, handelt.

9. Verfahren nach einem der Ansprüche 5-8, dadurch gekennzeichnet, daß es sich bei der Base um eine organische
Base, vorzugsweise Triethylamin, handelt.

10. Pharmazeutische Zusammensetzung, dadurch gekennzeichnet, daß sie eine oder mehrere Verbindungen der
allgemeinen Formel (I)

wobei in der Formel R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p und r die in Anspruch 1 definierte
Bedeutung haben und/oder deren Salze, Solvate, Isomere, die Salze, Solvate davon, und einen oder mehrere
herkömmlicherweise in der pharmazeutischen Industrie verwendete Hilfsstoffe enthält.

11. Pharmazeutische Zusammensetzung nach Anspruch 10, dadurch gekennzeichnet, daß sie als Wirkstoff einen
oder mehrere der in Anspruch 3 definierten Verbindung enthält.

12. Verwendung der Verbindung der allgemeinen Formel (I)

wobei in der Formel R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p und r die in Anspruch 1 definierte
Bedeutung haben, zur Herstellung eines Medikaments zur Behandlung von Pathologien, bei denen der A3-Rezeptor
eine Rolle bei der Entwicklung der Krankheit spielt.

13. Verwendung der Verbindung der allgemeinen Formel (I)
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wobei in der Formel R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p und r die in Anspruch 1 definierte
Bedeutung haben, als A3-Rezeptorlignaden zur Herstellung eines Medikaments zur therapeutischen und/oder pro-
tektiven Behandlung von Erkrankungen des Herzens, der Nieren, des Atemsystems und des zentralen Nervensy-
stems, zum Blockieren der schützenden Wirkung von Adenosin auf die wachsenden Tumorzellen, zur Prävention
der Degranulierung von Mastzellen, zum Verhindern der Bildung von Cytokinen, zum Absenken des Augeninnen-
drucks, zum Verhindern der Freisetzung von TNFα, zum Verhindern der Migration der eosinophilen und neutrophilen
Granulocyten und anderer an einer Entzündung beteiligten Zellen, zum Verhindern der Verengung der Luftröhre
und zum Verhindern der Infiltration von Blutplasma durch die Blutgefäße.

14. Verwendung der Verbindung der allgemeinen Formel (I)

wobei in der Formel R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p und r die in Anspruch 1 definierte
Bedeutung haben, als A3-Rezeptorantagonisten als Wirkstoffe für die Herstellung entzündungshemmender, anti-
asthmatischer, antiischämischer, antidepressiver, antiarrhythmischer, die Nierenfunktion schützender, tumorver-
hindernder, gegen Parkinson-Krankheit wirkender oder die kognitive Funktion stimulierender Medikamente und als
Wirkstoffe zur Herstellung eines Medikaments, das bei der Behandlung oder Prävention der folgenden Krankheiten
eingesetzt werden kann: Verletzung des Herzmuskels während einer Reperfusion, chronisch-obstruktiver Atem-
wegserkrankung (chronic obstructive pulmonary disease, COPD), Schocklunge (adult respiratory distressed syn-
drom, ARDS) - einschließlich chronischer Bronchitis, Lungenemphysem oder Atemschwierigkeiten-, allergischen
Reaktionen (z.B. Rhinitis, durch Giftefeu induzierte Reaktionen, Nesselausschlag, Skleroderm, Arthritis), andere
Autoimmunkrankheiten, entzündliche Darmerkrankung, Addison-Krankheit, Morbus Crohn, Psoriasis, Gelenker-
krankungen, Bluthochdruck, anormale neurologische Funktionen, Glaukom und Diabetes.

15. Verwendung der Verbindung der allgemeinen Formel (I)
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wobei in der Formel R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p und r die in Anspruch 1 definierte
Bedeutung haben, als Wirkstoffe zur Herstellung eines Medikaments zur Behandlung von Disfunktionen wie Asthma,
COPD und ARDS, Glaukom, Tumoren, allergischen und entzündlichen Krankheiten, Ischämie, Hypoxie, Herzrhyth-
musstörungen und Nierenerkrankungen.

Revendications

1. Composés de formule générale (I) :

dans laquelle
R1 représente un atome d’hydrogène ou un groupement alkyle en C1-4 droit ou ramifié ;
R2 représente un atome d’hydrogène ou un groupement alkyle en C1-4 droit ou ramifié ;
R3 représente un atome d’hydrogène, ou un groupement alkyle en C1-4 droit ou ramifié, un groupement cycloalkyle
en C3-6, un groupement phényle, thiényle ou furyle, éventuellement substitués par un ou plusieurs groupements
alkyle en C1-4 droits ou ramifiés, groupements alcoxy en C1-4 droits ou ramifiés, ou un atome d’halogène ; un cycle
hétéroaromatique à 6 ou 5 chaînons contenant un, deux ou trois atomes d’azote, ou un cycle hétéroaromatique à
cinq chaînons contenant un atome d’azote et un atome d’oxygène, ou un atome d’azote et un atome de soufre,
éventuellement substitué par un ou plusieurs groupements alkyle en C1-4 droit ou ramifié, groupements alcoxy en
C1-4 droits ou ramifiés, ou un atome d’halogène ;
R4 R5, R6 et R7 représentent indépendamment un atome d’hydrogène groupement alkyle en C1-4 droit ou ramifié,
un groupement alcoxy en C1-4 droit ou ramifié, un groupement hydroxy ou un atome d’halogène, ou R4 et R7

représentent un atome d’hydrogène et R5 et R6 forment ensemble un groupement méthylènedioxy ;
R8 représente un atome d’hydrogène ou un groupement cyano, un groupement aminocarbonyle, un groupement
alcoxycarbonyle en C1-4, un groupement carboxy ;



EP 1 560 828 B9

37

5

10

15

20

25

30

35

40

45

50

55

R9 et R10 représentent indépendamment un atome d’ hydrogène, un groupement alkyle en C1-4 droit ou ramifié, un
groupement cycloalkyle en C3-6 ;
X représente un groupement -CH2-, un groupement -NH-, un groupement -NR11- , un atome de soufre, un atome
d’oxygène, un groupement sulfo ou un groupement sulfoxy - où R11 signifie un groupement alkyle en C1-4 droit ou
ramifié ou un groupement cycloalkyle en C3-6 ;
Z signifie un atome d’oxygène, un atome de soufre, un groupement -NH- ou un groupement -NR12-, - où R12

représente un groupement alkyle en C1-4 droit ou ramifié ou un groupement cycloalkyle en C3-6 - ;
n vaut zéro, 1 ou 2 ;
m vaut zéro, 1, 2 ou 3 ;
o vaut zéro, 1, 2, ou 3 ;
p vaut zéro ou 1
r vaut zéro ou 1, à condition qu’au moins l’un de m et o soit différent de zéro,
et leurs sels, solvates et isomères, ainsi que les sels et les solvates de ceux-ci.

2. Composés de formule générale (I)

telle que définie dans la revendication 1, dans laquelle
R1 représente un atome d’hydrogène ou un groupement alkyle en C1-4 droit ou ramifié ;
R2 représente un atome d’hydrogène ou un groupement alkyle en C1-4 droit ou ramifié ;
R3 représente un atome d’hydrogène, ou un groupement alkyle en C1-4 droit ou ramifié, un groupement cycloalkyle
en C3-6, un groupement phényle, thiényle ou furyle, éventuellement substitués par un ou plusieurs groupements
alkyle en C1-4 droits ou ramifiés, groupements alcoxy en C1-4 droits ou ramifiés, ou un atome d’halogène ;
R4, R5, R6 et R7 représentent indépendamment un atome d’hydrogène groupement alkyle en C1-4 droit ou ramifié,
un groupement alcoxy en C1-4 droit ou ramifié, un groupement hydroxy ou un atome d’halogène, ou R4 et R7

représentent un atome d’hydrogène et R5 et R6 forment ensemble un groupement méthylènedioxy ;
R8 représente un atome d’hydrogène ou un groupement cyano, un groupement aminocarbonyle, un groupement
alcoxycarbonyle en C1-4, un groupement carboxy ;
R9 et R10 représentent indépendamment un atome d’ hydrogène, un groupement alkyle en C1-4 droit ou ramifié, un
groupement cycloalkyle en C3-6 ;
X représente un groupement -CH2-, un groupement -NH-, un groupement -NR11-, un atome de soufre, un atome
d’oxygène, un groupement sulfo ou un groupement sulfoxy - où R11 signifie un groupement alkyle en C1-4 droit ou
ramifié ou un groupement cycloalkyle en C3-6 ;
Z signifie un atome d’oxygène, un atome de soufre, un groupement -NH- ou un groupement -NR12-, - où R12

représente un groupement alkyle en C1-4 droit ou ramifié ou un groupement cycloalkyle en C3-6 - ;
n vaut zéro, 1 ou deux ;
m vaut zéro, 1, 2 ou 3 ;
o vaut zéro, 1, 2, ou 3 ;
p vaut zéro ou 1
r vaut zéro ou 1, à condition qu’au moins l’un de m et o soit différent de zéro,
et leurs sels, solvates et isomères, ainsi que les sels et les solvates de ceux-ci.

3. Composés de formule générale (I)
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telle que définie dans les revendications 1-2, dans laquelle
R1 représente un atome d’hydrogène ou un groupement méthyle ;
R2 représente un atome d’hydrogène ou un groupement méthyle ;
R3 représente un groupement phényle ou thiényle ou furyle ;
R4, R5, R6 et R7 représentent indépendamment un atome d’hydrogène, un groupement alkyle en C1-4 droit ou
ramifié, un groupement alcoxy en C1-4 droit ou ramifié, un groupement hydroxy ou un atome d’halogène, ou
R4 et R7 représentent un atome d’hydrogène et R5 et R6 forment ensemble un groupement méthylènedioxy ;
R8 représente un atome d’hydrogène ou un groupement cyano ;
R9 et R10 représentent un atome d’hydrogène, un groupement méthyle, éthyle ou cyclopropyle,
X signifie un groupement -NH- ou un atome d’oxygène ;
Z signifie un atome d’oxygène, un atome de soufre, un groupement -NH- ou un groupement -NR12-, - où R12

représente un groupement alkyle en C1-4 droit ou ramifié ou un groupement cycloalkyle en C3-6 - ; et
n vaut 1 ;
m vaut 2,
o vaut 2,
p vaut zéro,
r vaut zéro
et leurs sels, solvates et isomères ainsi que les sels et les solvates de ceux-ci.

4. Composés selon les revendications 1-3, comme suit :

la 1-(9-benzylamino-10-cyano-imidazo[1,2-a]quinoléine-2-carbonyl)-4-méthylpipérazine
la 1-(9-benzylamino-10-cyano-imidazo[1,2-a]quinoléine-2-carbonyl)morpholine
la 1-(9-furfurylamino-10-cyano-imidazo[1,2-a]quinoléine-2-carbonyl)-4-méthylpipérazine
la 1-(9-furfurylamino-10-cyano-imidazo[1,2-a]quinoléine-2-carbonyl)pipérazine :
la 1-(9-furfurylamino-10-cyano-imidazo[1,2-a]quinoléine-2-carbonyl)morpholine
la 1-(9-thénylamino-10-cyano-imidazo[1,2-a]quinoléine-2-carbonyl)morpholine
la 1-(9-thénylamino-10-cyano-imidazo[1,2-a]quinoléine-2-carbonyl)pipérazine

et leurs sels, solvates et isomères, ainsi que les sels et les solvates de ceux-ci.

5. Procédé de préparation des composés de formule générale (I)
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et de leurs sels, solvates et isomères où dans la formule R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p et
r ont la signification telle que définie dans la revendication 1, caractérisé en ce qu’un composé de formule générale
(VIII)

- dans laquelle R9, R10, Z, m, o, p et r ont la signification telle que définie dans la revendication 1- est acylé
avec un acide ou un dérivé d’acide réactif de formule générale (II)

- dans laquelle R1, R2, R3, R4, R5, R6, R7, R8, X et n ont la signification telle que définie dans la revendication
1 et, si on le souhaite, les substituants du composé résultant de formule générale (I) sont transformés les uns
en les autres par des méthodes connues, et/ou le composé de formule générale (I) est transformé en son sel
ou solvate, ou libéré de son sel ou solvate, et/ou il est dédoublé en ses isomères optiquement actifs, ou l’isomère
optiquement actif est transformé en le composé racémique.

6. Procédé tel que défini dans la revendication 5, caractérisé en ce que l’acylation est effectuée en présence d’une
base, dans un solvant organique.

7. Procédé tel que défini les revendications 5-6, caractérisé en ce que le dérivé réactif de l’acide de formule générale
(II) est l’halogénure d’acide ou l’anhydride mixte approprié.



EP 1 560 828 B9

40

5

10

15

20

25

30

35

40

45

50

55

8. Procédé tel que défini dans les revendications 5-7, caractérisé en ce que le solvant organique est un hydrocarbure
halogéné, de préférence le chloroforme.

9. Procédé tel que défini dans les revendications 5-8, caractérisé en ce que la base est une base organique, de
préférence la triéthylamine.

10. Composition pharmaceutique, caractérisée en ce qu’elle contient un ou plusieurs composés de formule générale (I)

- où dans la formule R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p et r ont la signification telle que
définie dans la revendication 1- et/ou leurs sels, solvates et isomères, et les sels et solvates de ceux-ci, et une
ou plusieurs matières auxiliaires utilisées couramment dans l’industrie pharmaceutique.

11. Composition pharmaceutique telle que définie dans la revendication 10, caractérisée en ce qu’elle contient, à titre
de matière active, un ou plusieurs des composés définis dans la revendication 3.

12. Utilisation des composés de formule générale (I)

- où dans la formule R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p et r ont la signification telle que
définie dans la revendication 1- pour la préparation d’un médicament destiné au traitement de pathologies où
le récepteur A3 joue un rôle dans le développement de la maladie.

13. Utilisation des composés de formule générale (I)
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- où dans la formule R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p et r ont la signification telle que
définie dans la revendication 1- en tant que ligands du récepteur A3, pour préparer un médicament dans le
traitement thérapeutique et/ou protecteur des dysfonctionnements du coeur, du rein, du système respiratoire
et du système nerveux central, pour bloquer l’effet protecteur de l’adénosine sur les cellules tumorales en
croissance, pour prévenir la dégranulation des cellules mastocytaires, pour entraver la formation des cytokines,
pour réduire la pression interne de l’ oeil, pour prévenir la libération du TNFα, pour entraver la migration des
granulocytes éosinophiles et neutrophiles et d’autres cellules inflammatoires, pour prévenir la constriction de
la trachée, et pour prévenir l’infiltration du plasma sanguin dans les vaisseaux sanguins.

14. Utilisation des composés de formule générale (I)

- où dans la formule R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p et r ont la signification telle que
définie dans la revendication 1- en tant qu’antagonistes du récepteur A3, en tant que composés actifs pour la
préparation de médicaments anti-inflammatoires, antiasthmatiques, antiischémiques, antidépresseurs, antia-
rythmiques, protecteurs du fonctionnement des reins, empêchant les tumeurs, antiparkinsoniens ou stimulant
la fonction cognitive et en tant que composés actifs pour la préparation d’un médicament qui peut être utilisé
dans le traitement ou la prévention des maladies suivantes : la lésion du muscle cardiaque au cours d’une
reperfusion, la bronchopneumopathie chronique obstructive (BPCO), l’insuffisance respiratoire chez l’adulte
(ARDS) - dont la bronchite chronique, l’emphysème pulmonaire ou la respiration difficile-, les réactions aller-
giques (la rhinite, les réponses induites par le lierre vénéneux, l’urticaire, le scléroderme, l’arthrite), d’autres
maladies auto-immunes, la maladie inflammatoire de l’intestin, la maladie d’Addison, la maladie de Crohn, le
psoriasis, les maladies des articulations, l’hypertonie, les fonctionnements neurologiques anormaux, le glau-
come et le diabète.

15. Utilisation des composés de formule générale (I)
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- où dans la formule R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, X, Z, n, m, o, p et r ont la signification telle que
définie dans la revendication 1- en tant que composants actifs pour la préparation d’un médicament destiné au
traitement de dysfonctionnements tels que l’asthme, la PBCO et l’ARDS, le glaucome, les tumeurs, les maladies
allergiques et inflammatoires, l’ischémie, l’hypoxie, l’arythmie du coeur et les maladies du rein.
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