
TRIAZOLO [ I , 5-A] QUINOLINES AS ADENOSINE A3
RECEPTOR LIGANDS The present invention relates to the
adenosine A3 receptor ligands of the general formula
(I), within them favourably to the antagonists, to
their salts, solvates, -oxides and isomers, to the
pharmaceutical compositions containing the compounds
of the general formula (I), their salts, solvates,
JV-oxides and isomers, to the use of the compounds of
the general formula (I), their salts, solvates,
iV-oxides and isomers, to the preparation of the
compounds of the general formula (I), their salts,
solvates, N-oxides and isomers, as well as to the new
intermediates of the general formula (II), (VI), (XI),
(XII) and (XV), and to the preparation thereof.
Adenosine is a well-known component of several
biologically active 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 Szentgydrgyi, 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). To date, the receptors for adenosine have been
classified into three main classes: Ai, A and A . The
A1 subtype is partly responsible for inhibiting the
adenylate cyclase by coupling to G membrane protein,
partly influences other second messenger systems. The
A2 receptor subtype can be subdivided into two further
subtypes - A2a and A2b -, which receptors 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,
as for instance inhibition of adenylate cyclase and
stimulation of phospholipase C and D. The adenosine
receptors are found in several organs and regulate
their functions. Both A1 and A a receptors play
important roles 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 Ai receptors mediate the negative inotropic,
chronotropic and dromotropic effects of adenosine. The
adenosine A a receptors, which located relatively in a
higher amount in the striatum, display a functional
interaction with dopamine receptors in regulating the
synaptictransmission. The A2a adenosine receptors on
endothelial and smooth muscle cells are responsible
for adenosine-induced vasodilation (Baraldi P G et al.
Chem. Rev. 2008, 108, 238-263). 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 smooth
muscle tone of the blood vessel and plays a role in
the function of mast cells (Volpini R et al. Curr.
Topics in Med. Chem. 2003, 3, 427-443) . Expression
levels for A adenosine receptors are rather low
comparing to other subtypes and 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 and in
neutrophilic granulocyte migration (Y.Chen et al.,
Science 2006,314:1792-1795). For therapeutic use it is
essential to ensure that the molecules are selective
towards other adenosine receptors therefore does not
bind, or bind only in the case of very high
concentration to the A1, A a and A2b sub-types of the
adenosine receptor. The A3 antagonists published so
far in the literature belong to the groups of
fiavonoides, 1,4-dihydropyridine derivatives,
tbiazolonaphthyridines, thiazolopyrimidines and
amino-quinolines. However, many of the effective and
to the adenosine subtypes selective antagonists are of
strongly lipophilic character, consequently, they have
poor aqueous solubility. This property hinders their
in vivo application. As it is seen in the literature,
the number of studies directed to the preparation of
water soluble adenosine A3 receptor antagonists, is
increasing (Ch. E. Mller et al, J. Med. Chem. 45:3440,
2002; A. Maconi et al., . Med. Chem. 45:3579, 2002).
Patent application WO 03/053968 describes
triazolo-quinoline derivatives, a novel structural
group of effective adenosine A antagonists. The
compounds of the general formulae (1) and (Ia) of
patent application WO 03/053968 are adenosine A3
antagonists with high selectivity.Patent application
of publication number WO 03/053968 claims compounds of
the general formulae (1) and (Ia), -wherein R1 stands
for hydrogen atom or a straight or branched C1- 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, or a
phenyl group, thienyl group, or furyl group,
optionally substituted by one or more straight or
branched C1- alkyl group, straight or branched C1-4
alkoxy group, or halogen atom, or for a 5- or 6
membered heteroaromatic ring -containing one, two or
three nitrogen atoms or one nitrogen atom and one
oxygen atom or one nitrogen atom and one sulphur atom-
optionally substituted by one or more straight or
branched C1-4 alkyl group, straight or branched 4
alkoxy group, or halogen atom; R6 stands for hydrogen
atom or a cyano group, aminocarbonyl group, C1-
alkoxycarbonyl group, or carboxyl group; R7 stands for
hydrogen atom or a straight or branched C1-4 alkyl
group, or a phenyl, benzyl, thienyl, furyl group,
optionally substituted by a methylenedioxy group, or
one or more straight or branched Ci- alkyl group,
straight or branched C1-4 alkoxy group, hydroxyl
group, trifluoromerhyl group, cyano group or halogen
atom, or for a 5 or 6 membered heteroaromatic ring
-containing one, two or three nitrogen atoms or one
nitrogen atom and one oxygen atom or one nitrogen atom
and one sulphur atom- optionally substituted by one or
more straight or branched C1 alkyl group, straight or
branched C1-4 alkoxy group, or halogen atom, R8' , R9'
, R10', and R11' independently mean hydrogen atom,
straight or branched Ci 4 alkyl group, straight or
branched C alkoxy group, hydroxyl group or halogen
atom; orR and Rp >stand for hydrogen atom and R9 and
R10' together form a methylenedioxy group; X stands
for a -CH 2- group, -NH- group, -NR - group, or a
sulphur atom or an oxygen atom or a sulfo group or a
sulfoxy group -wherein R8' stands for a straight or
branched C1-4 alkyl group or C3. cycloalkyl group-; n
has a value of zero, 1 or 2 - and their salts,
solvates and optically active isomers and the salts,
solvates thereof. These compounds, too, have the
characteristic disadvantage that they dissolve in
water very poorly, sometimes not at all, what renders
their drugability difficult. We aimed to prepare new
adenosine A ligands with quinoline skeleton, within
them favourably antagonists, which have strong
antagonistic effect and are selective to the A
receptor, i.e. they inhibit the A3 receptor in much
smaller concentration as compared to the A1, A a d A
breceptors. We also aimed that the stability,
bioavailability, metabolism, therapeutic index,
toxicity and solubility of the new compounds allow
their development into a drug substance. A further aim
was that the compounds, due to their favourable
enteric absorption, can be administered orally. We
have found that the compounds of the general formula
(I), - wherein R stands for hydrogen atom or for
straight or branched C1- alkyl group; R2 stands for
hydrogen atom or for straight or branched C1 4 alkyl
group; R3 stands for hydrogen atom or for straight or
branched C1-4 alkyl group, or C3- cycloalkyl group,
ora phenyl- or thienyl-, or furyl group, optionally
substituted with one or more, identical or different,
straight or branched C1-4 alkyl group, straight or
branched C1- 4 alkoxy group, hydroxyl group or halogen
atom, or a 5- or 6-membered heterocyclic ring
containing one or two or three nitrogen atoms, or a
5-membered heterocyclic ring containing one nitrogen
atom and one oxygen atom, or one nitrogen atom and one
sulphur atom, optionally substituted with one or more,
identical or different, straight or branched C1-4
alkyl group, straight or branched C1 4 alkoxy group,
hydroxyl group or halogen atom; 



stands for a phenyl-, benzyl-, thienyl-, or furyl
group, optionally substituted with methylenedioxy
group, or with one or more, identical or different,
straight or branched C1-4 alkyl group, straight or
branched C1-4 alkoxy group, hydroxyl group,
trifluoromethyl group, cyano group, or halogen atom,
or a 5- or 6-membered heterocyclic ring containing one
or two or three or four nitrogen atoms, or one
nitrogen atom and one oxygen atom, or one nitrogen
atom and one sulphur atom, optionally substituted with
one or more, identical or different, straight or
branched C1-4 alkyl group, straight or branched C1-4
alkoxy group, or halogen atom, or a group of the
general formula (a), R7 (a) - wherein R6 and R7
independently stand for hydrogen atom, C3-6 cycloalkyl
group or benzyl group, or a straight or branched C1-4
alkyl group, optionally substituted with amino group,
amino group substituted with one or two identical or
different, straight or branched C1-4 alkyl group,
hydroxyl group, carboxyl group or straight or branched
C1-4 alkoxy group -, or a group of the general formula
(b),HU2008/000063 (b) -wherein R8 and R9 independently
stand for straight or branched C1- alkyl group, C3-6
cycloalkyl group or hydroxyl group; Z means oxygen
atom, sulphur atom, -CHRn -group or -NR 12- group -
where R11 and R12 independently stand for hydrogen
atom, straight or branched C1 alkyl group, C3-6
cycloalkyl group, benzyl group, or -CH -(C1- straight
or branched acyl)-group, -CH -CH2-O-(C1-4 straight or
branched alkyl)-group or C1-5 straight or branched
acyl group; W means nitrogen atom or -CH-group; m is a
value of I 32 or 3; 0 is a value of 1, 2 or 3; p is a
value of zero or 1; r is a value of zero or 1; t is a
value of zero or 1 - ; R5 stands for hydrogen atom,
straight or branched C1-4 alkyl group, or a phenyl-,
benzyl-, thienyl-, or furyl group, optionally
substituted with methylenedioxy group, or with one or
more, identical or different, straight or branched
C1-4 alkyl group, straight or branched C1-4 alkoxy
group, hydroxyl group, trifluoromethyl group, cyano
group, or halogen atom, or a 5- or 6-membered
heterocyclic ring containing one or two or three or
four nitrogen atoms, or one nitrogen atom and one
oxygen atom, or one nitrogen atom and one sulphur
atom, optionally substituted with one or more
identical or different straight or branched C1-4 alkyl
group, straight or branched C1-4 alkoxy group,
hydroxyl group or halogen atom; R13 stands for cyano
group, aminocarbonyl group, -CO-O-(C1-4 straight or
branched alkyl) group or carboxyl group;X means -CH 2-
group, -NH- group, -NR 10- group, or sulphur atom, or
oxygen atom, or -SO- or -SO 2- group-where R10 stands
for straight or branched Ci-4 alkyl group or C3-6
cycloalkyl group-; n is a value of zero, 1 or 2; - and
their salts, solvates, N-oxides and isomers, as well
as the salts and solvates thereof, fulfil the above
criteria, they have better solubility than the known
triazolo-3- cyanoquinoline derivatives, and at the
same time, they retain the strong adenosine A3
antagonistic effect and the selectivity. Furthermore,
we have found that the compounds of the general
formula (I) according to the invention exhibit
outstanding anti-inflammatory effect. A further
advantage of the compounds of the general formula (I)
is that they have very favourable metabolism
properties. The triazole ring is stable, during its
metabolism the undesired aromatic amines are not
formed. Another advantage of the compounds of the
general formula (I) according to the present invetion
is that they have favourable pharmacokinetic
properties. Detailed meanings of the above
substituents are as follows: By halogen atom we mean
chloro-, fluoro-, iodo- or bromo atom. By a straight
or branched C1-4 alkyl group we mean methyl-, ethyl-,
propyl-, isopropyl-, butyl-, isobutyl-,
secondary-butyl-, tertiary-butyl-, preferably ethyl-
or methyl group. By a straight or branched Ci- alkoxy
group we mean methoxy-, ethoxy-, propoxy-,
isopropoxy-, butoxy-, isobutoxy-, secondary-butoxy-,
tertiary-butoxy-, preferably ethoxyor methoxy group.
By a C3-6 cycloalkyl group we mean cyclopropyl-,
cyclobutyl-, cyclopentyl- or cyclohexyl group. By a
Ci-5 acyl group we mean formyl-, acetyl, propionyl-,
2-methyl-propionyl, butyryl- or valeryl group. By a 5-
or 6-membered heterocyclic ring containing one, two,
three or four nitrogen atoms we mean an aromatic ring
or an unsaturated, partly saturated or fully saturated
heterocyclic ring, e.g. pyrrole, imidazole, pyrazole,
1,2,3-triazole, 1,2,4-triazole, tertazole, pyridine,
pyrimidine, pyridazine, pyrazine, 1,2,4-triazine,
1,3,5-triazine 1,2,4,5-tetrazine, pyrroline,
imidazoline, pyrazoline ring. The ring is optionally
substituted with C1-4 alkyl-, or alkoxy group or
hydroxyl group or with halogen atom.The heterocycle
containing one nitrogen atom and one oxygen or one
nitrogen atom and one sulphur atom may be an aromatic
ring, unsaturated, partially saturated or saturated
heterocycle, for example oxazole, isoxazole, thiazole,
isothiazole, 1,2-oxazine, 1,3- oxazine, 1,4-oxazine,
1,2-tiazine, 1,3-tiazine, 1,4-tiazine ring. The ring
is optionally substituted with C1- alkyl or alkoxy
group or hydroxyl group or with halogen atom. Group
(b) is preferably pyrrolidine, piperidino, piperazino,
4-methylpiperazino, 4- acetylpiperazino,
4-acetylmethylpiperazino, 4-ethoxyethylpiperazino,
4-ben2ylpiperazino, morpholino or
2,6-dimethylmorpholino group. By salts of the
compounds of the general formula (I) we mean salts
given with inorganic and organic acids. Preferred
salts are those given with pharmaceutically accepted
acids as for instance hydrochloric acid, sulphuric
acid, ethanesulfonic acid, tartaric acid, malic acid,
citric acid, fumaric acid. The salts formed during
purification or isolation e.g. methanesulfonates and
tetrafluoroborates are also subject of the invention.
By solvates we mean solvates given with various
solvents, as for instance with water,
methyl-ethyl-ketone or ethanol. The nitrogen atoms in
the triazolo-quinoline ring or optionally in the
substituents R3, R4 or R5 may be oxidized to N-oxides.
By isomers we mean structural or stereoisomers. The
structural isomers may be tautomers being in
equilibrium or they may be isolated desmotrops, which
are also subjects of the invention. The compounds of
the general formula (I) may contain one or more
asymmetric carbon atoms (e.g. depending on the
meanings of R1, R2, and R3), thus, they can exist in
the form of optical isomers, enantiomers or
diastereoisomers. These enantiomers and
diastereoisomers, as well as their mixtures, including
the racemates, are also subjects of the invention. A
narrower group of the compounds of the general formula
(I) is formed by the those, - wherein R1 stands for
hydrogen atom or for straight or branched Ci-4 alkyl
group; R2 stands for hydrogen atom or for straight or
branched Ci- alkyl group; R3 stands for hydrogen atom
or for straight or branched Ci-4 alkyl group, or C3-6
cycloalkyl group, ora phenyl- or thienyl-, or furyl
group, optionally substituted with one or more,
identical or different, straight or branched C1-4
alkyl group, straight or branched Ci- 4 alkoxy group,
or halogen atom, or 



a 5- or 6-membered heterocyclic ring containing one or
two or three nitrogen atoms, or a 5-membered
heterocyclic ring containing one nitrogen atom and one
oxygen atom, or one nitrogen atom and one sulphur
atom, optionally substituted with one or more,
identical or different, straight or branched Ci- alkyl
group, straight or branched C1-4 alkoxy group, or
halogen atom; stands for a phenyl-, benzyl-, thienyl-,
or furyl group, optionally substituted with
methylenedioxy group, or with one or more, identical
or different, straight or branched Ci-4 alkyl group,
straight or branched Ci 4 alkoxy group, hydroxyl
group, trifluoromethyl group, cyano group, or halogen
atom, or a 5- or 6-membered heterocyclic ring
containing one or two or three or four nitrogen atoms,
or one nitrogen atom and one oxygen atom, or one
nitrogen atom and one sulphur atom, optionally
substituted with one or more, identical or different,
straight or branched C1-4 alkyl group, straight or
branched Ci-4 alkoxy group, or halogen atom, or a
group of the general formula (a), - wherein R6 and R7
independently stands for hydrogen atom, C3 cycloalkyl
group, benzyl group, or a straight or branched C1-4
alkyl group, optionally substituted with amino group,
amino group substituted with one or two identical or
different, straight or branched Ci 4 alkyl group,
hydroxyl group, carboxyl group or straight or branched
Ci-4 alkoxy group -, or a group of the general formula
(b),-wherein R8 and R9 independently stand for
straight or branched C1-4 alkyl group or C3-6
cycloalkyl group; Z means oxygen atom, sulphur atom,
-CHRp -group or -NR 12- group - where R11 and R12
independently stand for hydrogen atom, straight or
branched Ci-4 alkyl group, C3-6 cycloalkyl group,
benzyl group, or -CH 2-(Ci- straight or branched
acyl)-group, -CH 2-CH2-O-(Ci-4 straight or branched
alkyl)-group or Ci-5 straight or branched acyl group;
W means nitrogen atom or -CH-group; m is a value of 1,
2 or 3; o is a value of 1, 2 or 3;p is a value of zero
or 1; r is a value of zero or 1; t is a value of zero
or 1 - ; R5 stands for hydrogen atom, straight or
branched C1- alkyl group, or a phenyl-, benzyl-,
thienyl-, or furyl group, optionally substituted with
methylenedioxy group, or with one or more, identical
or different, straight or branched C1 alkyl group,
straight or branched C1 alkoxy group, hydroxyl group,
trifluoromethyl group, cyano group, or halogen atom,
or a 5- or 6-membered heterocyclic ring containing one
or two or three or four nitrogen atoms, or one
nitrogen atom and one oxygen atom, or one nitrogen
atom and one sulphur atom, optionally substituted with
one or more, identical or different, straight or
branched C1 4 alkyl group, straight or branched C1-4
alkoxy group, or halogen atom; R13 stands for cyano
group, aminocarbonyl group, -CO-O-(C1-4 straight or
branched alkyl) group or carboxyl group; X means -CH
2- group, -NH- group, -NR 10- group, or sulphur atom,
or oxygen atom, or -SO- or -SO 2- group-where R10
stands for straight or branched C1-4 alkyl group or
C3-6 cycloalkyl group-; n is a value of zero, 1 or 2;
- and their salts, solvates, N-oxides and isomers, as
well as the salts and solvates thereof A further
narrower group of the compounds of the general formula
(I) is formed by those - wherein R1 stands for
hydrogen atom or for straight or branched C1-4 alkyl
group; R2 stands for hydrogen atom or for straight or
branched Ci-4 alkyl group; R3 stands for a phenyl- or
thienyl-, or furyl group, optionally substituted with
one or more, identical or different, straight or
branched Ci-4 alkyl group, straight or branched Ci-
alkoxy group, or halogen atom, or a 5- or 6-membered
heterocyclic ring containing three nitrogen atoms, or
a 5- membered heterocyclic ring containing one
nitrogen atom and one oxygen atom or one nitrogen atom
and one sulphur atom optionally substituted with
straight or branched C1-4 alkyl group, straight or
branched Ci 4 alkoxy group or halogen atom;R4 stands
for a phenyl-, benzyl-, thienyl-, or furyl group,
optionally substituted with methylenedioxy group, or
with one or more, identical or different, straight or
branched Ci-4 alkyl group, straight or branched Ci-4
alkoxy group, hydroxyl group, trifluoromethyl group,
cyano group, or halogen atom, or a 5- or 6-membered
heterocyclic ring containing one or two or three or
four nitrogen atoms, or one nitrogen atom and one
oxygen atom, or one nitrogen atom and one sulphur
atom, optionally substituted with one or more,
identical or different, straight or branched Ci-4
alkyl group, straight or branched Ci- alkoxy group, or
halogen atom, or a group of the general formula (a), -
wherein R6 and R7 independently stand for hydrogen
atom, C - cycloalkyl group or benzyl group, or a
straight or branched Ci- alkyl group, optionally
substituted with amino group, amino group substituted
with one or two identical or different, straight or
branched Ci-4 alkyl group, hydroxyl group, carboxyl
group or straight or branched Ci 4 alkoxy group -, or
a group of the general formula (b), -wherein R8 and R9
independently stand for straight or branched Ci- alkyl
group or C3-6 cycloalkyl group; Z means oxygen atom,
sulphur atom, -CHRp -group or -NR 12- group - where
R11 and R12 independently stand for hydrogen atom,
straight or branched Ci-4 alkyl group, C3- cycloalkyl
group, benzyl group, or -CH 2-(Ci- straight or
branched acyl)-group, -CH 2-CH2-O-(Ci 4 straight or
branched alkyl)-group or C1-5 straight or branched
acyl group; W means nitrogen atom or -CH-group; m is a
value of 1, 2 or 3; 0 is a value of 1, 2 or 3; p is a
value of zero or 1; r is a value of zero or 1; t is a
value of zero or 1 - ; R5 stands for a phenyl-,
benzyl-, thienyl-, or furyl group, optionally
substituted with methylenedioxy group, or with one or
more, identical or different, straight or branched
Ci-4 alkyl group, straight or branched Ci-4 alkoxy
group, hydroxyl group, trifluoromethyl group, cyano
group, or halogen atom, ora 5- or 6-membered
heterocyclic ring containing one or two or three or
four nitrogen atoms, or one nitrogen atom and one
oxygen atom, or one nitrogen atom and one sulphur
atom, optionally substituted with one or more,
identical or different, straight or branched C1-4
alkyl group, straight or branched C1-4 alkoxy group,
or halogen atom; R13 stands for cyano group; X means
-NH- group; n is a value of zero, 1 or 2; - and their
salts, solvates and isomers and the salts and solvates
thereof. Another narrower group of the compounds of
the general formula (I) is formed by those, - wherein
R1 stands for hydrogen atom or for methyl group; R2
stands for hydrogen atom or for methyl group; R3
stands for a phenyl- or thienyl-, or furyl group,
optionally substituted with one or more, identical or
different, straight or branched C1-4 alkyl group,
straight or branched C1 4 alkoxy group, or halogen
atom, or 



a 5- or 6-membered heterocyclic ring containing one or
two or three nitrogen atoms, or a 5-membered
heterocyclic ring containing one nitrogen atom and one
oxygen atom or one nitrogen atom and one sulphur atom,
optionally substituted with one or more, identical or
different, straight or branched C1-4 alkyl group,
straight or branched Ci-4 alkoxy group, or halogen
atom; R4 stands for a 6-membered heterocyclic ring
containing one nitrogen or a group of the general
formula (a), - wherein R6 and R7 independently stands
for a straight or branched Ci-4 alkyl group-, or a
group of the general formula (b), -wherein R8 and R9
independently stand for straight or branched Ci-4
alkyl group; Z means oxygen atom, or -NR 12- group -
where R12 stands for hydrogen atom, straight or
branched Ci- alkyl group, benzyl group or acetyl
group; W means nitrogen atom; m is a value of 2;o is a
value of 2; p is a value of zero or 1; r is a value of
zero or 1; t is a value of zero - ; R5 stands for a
phenyl-, benzyl-, thienyl-, or furyl group, optionally
substituted with methylenedioxy group, or with one or
more, identical or different, straight or branched
C1-4 alkyl group, straight or branched C1-4 alkoxy
group, hydroxyl group, trifluoromethyl group, cyano
group, or halogen atom, or a 5- or 6-membered
heterocyclic ring containing one or two or three or
four nitrogen atoms, or one nitrogen atom and one
oxygen atom, or one nitrogen atom and one sulphur
atom, optionally substituted with one or more,
identical or different, straight or branched C1- alkyl
group, straight or branched C1-4 alkoxy group, or
halogen atom; R13 stands for cyano group; X means -NH-
group; n is a value of zero, 1 or 2; - and their
salts, solvates iV-oxides and isomers and the salts
and solvates thereof. Another narrower group of the
compounds of the general formula (I) is formed by
those, - wherein R1 stands for hydrogen atom or for
methyl group; R2 stands for hydrogen atom or for
methyl group; R3 stands for a phenyl group, or
6-membered heterocyclic ring containing one nitrogen
atom; R4 stands for a phenyl-, benzyl-, thienyl-, or
furyl group, optionally substituted with
methylenedioxy group, or with one or more, identical
or different, straight or branched C1-4 alkyl group,
straight or branched Ci-4 alkoxy group, hydroxyl
group, trifluoromethyl group, cyano group, or halogen
atom, or a 5- or 6-membered heterocyclic ring
containing one or two or three or four nitrogen atoms,
or one nitrogen atom and one oxygen atom, or one
nitrogen atom and one sulphur atom, optionally
substituted with one or more, identical or different,
straight or branched Ci-4 alkyl group, straight or
branched C1-4 alkoxy group, or halogen atom, ora group
of the general formula (a), - wherein R6 and R7
independently stands for hydrogen atom, C3-6
cycloalkyl group, benzyl group, or a straight or
branched C1-4 alkyl group, optionally substituted with
amino group, amino group substituted with one or two
identical or different, straight or branched C1-4
alkyl group, hydroxyl group, carboxyl group or
straight or branched C1-4 alkoxy group -, or a group
of the general formula (b), -wherein R and R
independently stand for straight or branched C1 4
alkyl group or C3.6 cycloalkyl group; Z means oxygen
atom, sulphur atom, -CHR11-group or -NR 12- group -
where R11 and R12 independently stand for hydrogen
atom, straight or branched C1-4 alkyl group, C -
cycloalkyl group, benzyl group, or -CH -(C1- straight
or branched acyl)-group, -CH 2-CH2-O-(C1-4 straight or
branched alkyl)-group or Ci-S straight or branched
acyl group; W means nitrogen atom or -CH-group; m is a
value of 1, 2 or 3; 0 is a value of 1, 2 or 3; p is a
value of zero or 1; r is a value of zero or 1; t is a
value of zero or 1 - ; R5 stands for a phenyl-,
benzyl-, thienyl-, or furyl group, optionally
substituted with methylenedioxy group, or with one or
more, identical or different, straight or branched
Ci-4 alkyl group, straight or branched Ci-4 alkoxy
group, hydroxyl group, trifiuoromethyl group, cyano
group, or halogen atom, or a 5- or 6-membered
heterocyclic ring containing one or two or three or
four nitrogen atoms, or one nitrogen atom and one
oxygen atom, or one nitrogen atom and one sulphur
atom, optionally substituted with one or more,
identical or different, straight or branched Ci_4
alkyl group, straight or branched C1-4 alkoxy group,
or halogen atom; R13 stands for cyano group; X means
-NH- group; n is a value of zero, 1 or 2; - and their
salts, solvates, N-oxides and isomers and the salts
and solvates thereof.Another narrower group of the
compounds of the general formula (I) is formed by
those, - wherein R1 stands for hydrogen atom or for
methyl group; R2 stands for hydrogen atom or for
methyl group; R3 stands for a phenyl- or thienyl-, or
furyl group, optionally substituted with one or more,
identical or different, straight or branched C1-4
alkyl group, straight or branched C1-4 alkoxy group,
or halogen atom, or a 5- or 6-membered heterocyclic
ring containing one or two or three nitrogen atoms, or
a 5-membered heterocyclic ring containing one nitrogen
atom and one oxygen atom or one nitrogen atom and one
sulphur atom, optionally substituted with one or more,
identical or different, straight or branched Ci-4
alkyl group, straight or branched Ci-4 alkoxy group,
or halogen atom; R4 stands for a phenyl-, benzyl-,
thienyl-, or furyl group, optionally substituted with
methylenedioxy group, or with one or more, identical
or different, straight or branched C1-4 alkyl group,
straight or branched Ci-4 alkoxy group, hydroxyl
group, trifluoromethyl group, cyano group, or halogen
atom, or a 5- or 6-membered heterocyclic ring
containing one or two or three or four nitrogen atoms,
or one nitrogen atom and one oxygen atom, or one
nitrogen atom and one sulphur atom, optionally
substituted with one or more, identical or different,
straight or branched C1-4 alkyl group, straight or
branched C1- alkoxy group, or halogen atom, or a group
of the general formula (a), - wherein R6 and R7
independently stands for hydrogen atom, C3-6
cycloalkyl group, benzyl group, or a straight or
branched C1 4 alkyl group, optionally substituted with
amino group, amino group substituted with one or two
identical or different, straight or branched C1-4
alkyl group, hydroxyl group, carboxyl group or
straight or branched C1-4 alkoxy group -, or a group
of the general formula (b), -wherein R8 and R9
independently stand for straight or branched C1-4
alkyl group or C3- cycloalkyl group; Z means oxygen
atom, sulphur atom, -CHRp -group or-NR12- group - 



where R11 and R12 independently stand for hydrogen
atom, straight or branched C1-4 alkyl group, C3-
cycloalkyl group, benzyl group, or -CH 2-(C1-500063 16
straight or branched acyl)-group, -CH 2-CH2-O-(C1-4
straight or branched alkyl)-group or C1-S straight or
branched acyl group; W means nitrogen atom or
-CH-group; m is a value of 1, 2 or 3; o is a value of
1, 2 or 3; p is a value of zero or 1; r is a value of
zero or 1; t is a value of zero or 1 - ; R5 stands for
a phenyl group, optionally substituted with methoxy
group, hydroxyl group, or halogen atom, or a 5- or
6-membered heterocyclic ring containing one nitrogen
atom, or one nitrogen atom and one sulphur atom; R13
stands for cyano group; X means -NH- group; n is a
value of zero, 1 or 2; - and their salts, solvates,
JV-oxides and isomers and the salts and solvates
thereof. A further narrow group of the compounds of
the general formula (I) is formed by those, - wherein
R1 stands for hydrogen atom or methyl group; R2 stands
for hydrogen atom or methyl group; R3 stands for a
phenyl- or thienyl-, or furyl group, or a 5- or
6-membered heterocyclic ring containing one or two or
three nitrogen atoms, or a 5-membered heterocyclic
ring containing one nitrogen atom and one oxygen atom
or one nitrogen atom and one sulphur atom; R4 stands
for a 5- or 6-membered heterocyclic ring containing
one or two or three or four nitrogen atoms, or one
nitrogen atom and one oxygen atom, or one nitrogen
atom and one sulphur atom, or a group of the general
formula (a), - wherein R6 and R7 independently stands
for hydrogen atom, C3- cycloalkyl group, benzyl group,
or a straight or branched C1-4 alkyl group-, or a
group of the general formula (b), -wherein R8 and R9
independently stand for straight or branched C1-4
alkyl group;Z means oxygen atom, or -NR 12- group -
where R12 stands for hydrogen atom, straight or
branched C1-4 alkyl group, C3 cycloalkyl group, benzyl
group, or -CH 2-acetyl group, -CH 2-CH -O-CH2-CH3
group or acetyl group; W means nitrogen atom or
-CH-group; m is a value of 2; o is a value of 2; p is
a value of zero or 1; r is a value of zero or 1; t is
a value of zero - ; R5 stands for a phenyl-, thienyl-,
or furyl group, optionally substituted with
methylenedioxy group, or with one or more, identical
or different, straight or branched C1-4 alkyl group,
straight or branched C1-4 alkoxy group, hydroxyl
group, trifiuoromethyl group, cyano group, or halogen
atom, or a 5- or 6-membered heterocyclic ring
containing one or two or three or four nitrogen atoms,
or one nitrogen atom and one oxygen atom, or one
nitrogen atom and one sulphur atom; R13 stands for
cyano group; X means -NH- group; n is a value of 1; -
and their salts, solvates, -oxides and isomers and the
salts and solvates thereof. An even narrower group of
the compounds of the general formula (I) is formed by
those, - wherein R1 stands for hydrogen atom; R2
stands for hydrogen atom; R3 stands for a phenyl
group, or a 6-membered heterocyclic ring containing
one nitrogen atom; R4 stands for a 6-membered
heterocyclic ring containing one nitrogen atom, or a
group of the general formula (b), -wherein R8 and R9
stand for methyl group; Z means oxygen atom, or -NR
12- group - where R12 stands for hydrogen atom, methyl
group, or acetyl group;W means nitrogen atom; m is a
value of 2; O is a value of 2; P is a value of zero or
1; r is a value of zero or 1; t is a value of zero - ;
R5 stands for a phenyl group, optionally substituted
with methoxy group, hydroxyl group, or halogen atom,
or a 5- or 6-membered heterocyclic ring containing one
nitrogen atom, or one nitrogen atom and one sulphur
atom; R13 stands for cyano group; X means -NH- group;
n is avalue of 1; - and their salts, solvates,
N-oxides and isomers and the salts and solvates
thereof. Representatives of the compounds of general
formula (I) are e.g. the following compounds: -
2-(3-methoxyphenyl)-7-(morpholin-4-yl)-9-benzylamino-1
0-cyano-s-triazolo[l,5- a]quinoline, -
2-(4-methoxyphenyl)-7-(morpholin-4-yl)-9-benzylamino-1
0-cyano-s-triazolo[l,5- ajquinoline, -
2-(4-methoxyphenyl)-7-(2,6-
ar-dimethyhnorpholin-4-yl)-9-benzylamino- 10-
cyano-s-triazolo[l ,5-a]quinoline, -
2-(pyridin-4-yl)-7-(4-methylpiperazin-l
-yl)-9-benzylamino-l 0-cyano-striazolo[
l,5-a]quinoline, -
2-(4-methoxyphenyl)-7-(4-methylpiperazin-l-yl)-9-benzy
lamino-10-cyano-striazolo[ l ,5-a]quinoline, -
2-(3-methoxyphenyl)-7-(4-methylpiperazin-l-yl)-9-benzy
lamino-10-cyano-striazolo[ l,5-a]quinoline, -
2-(3-hydroxyphenyl)-7-(4-methylpiperazin-
1-yl)-9-benzylamino-l 0-cyano-striazolo
[1,5-a]quinoline, -
2-(3-methoxphenyl)-7-(4-acetylpiperazin-
1-yl)-9-benzylamino-10-cyano-striazolo[ l
,5-a]quinoline,-
2-(3-metoxifenil)-7-(piperazin-l-il)-9-benzilamino-10-
ciano-s-triazolo[l,5- ajquinoline,
2-phenyl-7-(pyridin-3-yl)-9-benzylamino-10-cyano-s-tri
azolo[l,5-a]quinoline, -
2-phenyl-7-(4-methylriperazin-1-yl)-9-(2-pyridylmethyl
amino)-10-cyano-striazolo[ l,5-a]quinoline, -
2-(3-methoxyphenyl)-7-(pyridin-3-yl)-9-(4-pyridylmethy
lamino)-10-cyano-striazolo [1,5-a]quinoline, and their
salts, solvates, N-oxides and isomers and the salts
and solvates thereof. Representatives of the salts of
the compounds of general formula (I) are e.g. the
following compounds: -
2-(3-methoxyphenyl)-7-(morpholin-4-yl)-9-benzylamino-1
0-cyano-s-triazolo[l,5- a]quinoline hydrochloride,
2-(4-methoxyphenyl)-7-(morpholin-4-yl)-9-benzylamino-1
0-cyano-s-triazolo[l,5- 



a]quinoline hydrochloride, -
2-(4-methoxyphenyl)-7-(2,6-dimethylmorpholin-4-yl)-9-b
enzylamino- 10-cyano-striazolo[ l ,5-a]quinoline
hydrogensulfate, -
2-(pyridin-4-yl)-7-(4-methylpiperazin-l-yl)-9-benzylam
ino-10-cyano-striazolo[ l,5-a]quinoline maleate, -
2-(4-methoxyphenyl)-7-(4-methylpiperazin-
1-yl)-9-benzylamino-10-cyano-striazolo[ l
,5-a]quinoline-hemifumarate monohydrate,
2-(3-methoxyphenyl)-7-(4-methylpiperazin-l-yl)-9-benzy
lamino-10-cyano-striazolo[ l
,5-a]quinoline-hemifumarate hemihydrate, -
2-(3-hydroxyphenyl)-7-(4-methylpiperazin-
1-yl)-9-benzylamino-10-cyano-striazolo[
1,5-a]quinoline hydrochloride, -
2-(3-Methoxyphenyl)-7-(4-acetylpiperazin-
1-yl)-9-benzylamino-10-cyano-striazolo[
l,5-a]quinoline hydrogensulfate, -
2-(3-methoxyphenyl)-7-(piperazin-l-yl)-9-benzylamino-1
0-cyano-s-triazolo[l,5- a]quinoline maleate, -
2-Phenyl-7-(pyridin-3-yl)-9-benzylamino-10-cyano-s-tri
azolo[l ,5-a]quinoline hydrogensulfate, -
2-phenyl-7-(4-methylpiperazin-
1-yl)-9-(2-pyridylmethylamino)-10-cyano-striazolo[ l
,5- ]quinoline hydrochloride,-
2-(3-Methoxyphenyl)-7-(pyridin-3-yl)-9-(4-pyridylmethy
lamino)-10-cyano-striazolo[ l ,5- ]quinoline
hydrogensulfate. According to another of its aspects,
the present invention also relates to pharmaceutical
compositions containing as active principles the
compounds 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 compositions 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 the preferred pharmaceutical
forms. The above pharmaceutical compositions are
prepared by applying pharmaceutical excipients
commonly used in the pharmaceutical industry and by
usual technological operations. The compounds of the
general formula (I) according to the present invention
can be used for the treatment of pathologies, where A
receptor plays a role in the development of the
disease. The compounds which have a selective effect
on the A3 receptor may be useful in the treatment
and/or prevention of disfunctions of the heart (Y. Guo
et al., J MoI Cell Cardiol. 2001,33:825-30, R.G. Black
et al. Circ Res. 2002, 91:165-72.), eye, the kidney
(H.T. Lee et al. Am J Physiol Regul Integr Comp
Physiol. 2006, 291:R959-69), the respiratory system,
joints (L. Madi J Rheumatol. 2007,34:20-6) the
gastrointestinal tract (L. Antonioli et al. Infiamm
Bowel Dis. 2007 Nov 16, L. Rybaczyk et al.
Gastroenterology 2007;132(Suppl 2):A-246) and the
central nervous system ( GJ Chen et al. J Neurosci
Res. 2006, 84:1848-55). They inhibit the degranulation
of the mast cells, inhibit the production of the
cytokines, decrease the inner pressure in the eyes,
the liberation of TNFa, hinder the migration and
activation of the eozinofil and neutrofil
granulocytes, and of other inflammation cells, inhibit
the constriction of the airway smooth muscles and
hinder infiltration of the blood plasma through the
blood-vessel. By inhibiting the adenosine A3 receptor,
pathologies which are related to increased mucin
production (e.g. asthma and COPD), can be healed. Mast
cells play a key role in the pathomechanism of not
only allergy, asthma but Irritable Bowel Syndrome
(IBS) too. Mast cells translate the stress signals
that has been transmitted through brain gut axis into
release of proinflammatory mediators that can cause
stimulation of nerve endings that could affect
afferent nerve terminals and change theirHU2008/000063
21 perception, affect intestinal motility, increase
intestinal perpermeability and, in susceptible
individuals, modulate the inflammation (World J
Gastroenterol. 2007, 22:3027-30). A subset of patients
IBS have an increased number of mast cells in the
colonic mucosa (Gut 2008, 57:468-473). Moreover,
activated mast cells in proximity to colonic nerves
correlate with abdominal pain and visceral
hypersensitivity in patients with diarrhea in IBS
(Gastroenterology 2004, 126:693-702, J Gastroenterol
Hepatol 2006, 21(1 Pt l):71-8.). Mast cells are under
the both paracrine and autocrine regulation of
adenosine partly throuhg mast cell adenosine A3
receptor. Based on the above effects, adenosine A
receptor antagonists may be therapeutically useful as
antiasthmatic, antiischemic, antidepressant,
antiarrhythmic, antirheumatic, antiglaucomic,
antiinflammatory in iriflammatory and irritable bowel
diseases, antiCOPD, kidney function protective, tumor
preventing, antiparkinson and cognitive function
stimulating medicaments. They may also be useful in
the treatment or prevention of the following diseases:
injury of the heart muscle during reperfusion, acute
respiratory distress syndrome (ARDS), chronic
obstructive pulmonary disease (COPD) - 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 (IBD) - including Crohn disease and
ulcerative colitis-, irritable bowel syndrome (IBS),
Addison disease, psoriasis, diseases of the joints,
hypertonia, abnormal neurological functions, glaucoma
and diabetes (Naunyn-Schmiedberg's Arch. Pharmacol.
362:382, 2000; TiPS 21:456, 2000, Am. J. Resp.CellMol.
Biol. 35: 549, 2006). The compounds of the present
invention can favourably be used in the treatment of
disfunctions like asthma (Clin. Exp. Allergy 32:824,
2002; J. Allergy. Clin. Immuno., 114:737, 2004), COPD
(Am. J. Respir. Crit. Care Med., 173:398, 2006), ARDS,
glaucoma (Investigative Ophthalmology & Visual
Science, Vol. 46, 2005,), tumor, IBD, IBS (World J.
Gastroenterol. 2007, 22:3027-30.), allergic and
inflammatory pain (Pain 121:105, 2006), rheumatoid
arthritis (J. Rheumatol. 34:20-6, 2007), ischemia,
hypoxia, arrhythmia of the heart, diseases of the
kidney and mood diseases (JPET Fast Forward. Published
on April 25, 2007 as DOI:10.1124/jpetl07.121665).
According to another of its aspects, the present
invention relates to the use of the compounds of the
general formula (I) in the treatment of the above
pathologies. Suggested daily dose is 1-100 mg active
ingredient depending on the nature and severeness of
the disease and on sex, weight etc. of the patient.A
further subject of the invention is the preparation of
the compounds of the general formula (I) and of the
intermediates of the general formulae (II), (III),
(V), (VI), (IX)5 (X)3 (XI)5 (XII), (XIV) and (XV). A
part of the intermediates of the general formulae
(II), (III), (V), (VI), (IX) (X), (XI), (XII), (XIV)
and (XV) used in the process according to the
invention is novel. Process A) of our invention is
outlined in reaction scheme 1 (Figure 1). According to
Process A) of our invention for the preparation of the
compounds of the general formula (I) - wherein R1, R2,
R3, R4, R5, R13 , X and n have the meanings as given
above- a 1,2-diamino-azinium salt of the general
formula (II) (H) -wherein R1, R2, R3, R4, R13 , X and
n have the meanings as given above and TsO" means p -
toluene-sulfonate anion - is reacted with a compound
of the general formula (IV), wherein -the meaning of
R5 is as given above and Y stands for hydrogen atom,
halogen atom or C1-4 alkoxy group- preferably with the
appropriate acid chlorides or esters (D.W. Robertson,
J. Med. Chem., 28, 717, 1985) and if desired, the
substituents of the compound of the general formula
(I) are transformed into each other by a method known
per se, and/or the resulting compound of the general
formula (I) is transformed into its salt, solvate,
N-oxide or liberated from its salt, solvate, and/or is
resolved into its optically active isomers, or the
optically active isomer is transformed into the
racemic compound, and if desired the structural
isomers are separated.Aldehydes can also be used for
the ring closure. As cyclising agent, preferably
triethylamine in dimethylformamide can be applied, but
other agents of that type, known from the organic
chemistry can also be used. The cyclisation can be
performed in a wide range of temperature, preferably
between 20 0C- 150 0C. Process B) of our invention is
outlined in reaction scheme 2 (Figure 2). According to
our invention for the preparation of the compounds of
the general formula (I) - where 



R4 means phenyl-, benzyl-, thienyl-, or furyl group
substituted with methylenedioxy group or with one or
more, identical or different, straight or branched
Ci-4 alkyl group, straight or branched C1-4 alkoxy
group, hydroxyl group, trifluoromethyl group, cyano
group or halogen atom, or a 5- or 6-membered
heterocyclic ring linked through a carbon atom,
containing one or two or three or four nitrogen atoms,
or one nitrogen atom and one oxygen atom, or one
nitrogen atom and one sulphur atom, optionally
substituted with one or more, identical or different,
straight or branched Ci-4 alkyl group, straight or
branched C1-4 alkoxy group, or halogen atom, or a
group of the general formula (b), -where if the value
of t is 1, then W means nitrogen atom or -CH-group, or
if the value of t is 0, then W means -CH-group, and
the meanings of Z, m, o, p, r, R8 and R9 are as
defined above-, and the meanings of R1, R2, R3, R5,
R13 , X and n, are as defined above-, in process B/l)
the triazole derivative of the general formula (V),
(V) -where E stands for halogen atom or
trifluoromethanesulfonyl group, and the meanings of
R1, R2, R3, R5, R13 , X and n are as defined above-,
and a compound of the general formula (VII),R4- B(OH)2
(VII) - where the meaning of R4 is as defined above
for process B)- are reacted under the conditions of
the Suzuki reaction (A. Kotschy, G. Timari,:
Heterocycles from Transition Metal Catalysis.
Springer, 2005), or in process B/2) a
trialkyltin-triazole derivative of the general formula
(VI) (Vl) -where R14 stands for a straight or branched
C1-4 alkyl group and the meanings of R1, R2, R3 R5 R13
, X and n are as defined above-, and compound of the
general formula (VIII), R4-E (VIII) - where E stands
for halogen atom or trifluoromethanesulfonyl group and
the meaning of R4 is as defined above for process B)-
are reacted under the conditions of the a Stille
reaction (A. Kotschy, G. Timari,: Heterocyclesfrom
Transition Metal Catalysis. Springer, 2005); and if
desired, the substituents of the compound of the
general formula (I) are transformed into each other by
a method known per se, and/or the resulting compound
of the general formula (I) is transformed into its
salt, solvate, N-oxide or liberated from its salt,
solvate, and/or is resolved into its optically active
isomer, or the optically active isomer is transformed
into the racemic compound, and if desired the
structural isomers are separated. Process C) of our
invention is outlined in reaction scheme 3 (Figure 3).
According to process C) of our invention, for the
preparation of the compounds of the general formula
(I) - where the meanings of R1, R2, R3, R4, R5 R13 , X
and n are as defined above- a triazole derivative of
the general formula (XII),- where the meanings of R4,
R5 and R13 are as defined above -, and a compound of
the general formula (XIII), R3 I (CR R2)n XH (XlIl) -
where the meanings of X, R1, R2 and R3 and n are as
defined above - are reacted by a method known se (Nan
Zhang,, Bioorg. and Med. Chem. Lett., 10, 2825, 2000)
and if desired, the substituents of the compound of
the general formula (I) are transformed into each
other by a method known per se, and/or the resulting
compound of the general formula (I) is transformed
into its salt, solvate, N-oxide or liberated from its
salt, solvate, and/or is resolved into its optically
active isomer, or the optically active isomer is
transformed into the racemic compound, and if desired
the structural isomers are separated. Process D) of
our invention is outlined in reaction scheme 4 (Figure
4). According to process D) of our invention, for the
preparation of the compounds of the general formula
(I) - where the meanings of R1, R2, R3, R4, R5, R13 ,
X and n are as defined above- we can also use a
compound of the general formula (XV), R3 (CR1R2 n
(XV)- where the meanings of X3R1, R2, R3 , R4, R5, R13
and n are as defined above and TsO" means
/7-toluenesulfonate anion - is cyclized in the
presence of an organic or inorganic base, preferably
triethylamine or pyridine, and if desired, the
substituents of the compound of the general formula
(I) are transformed into each other by a method known
per se, and/or the resulting compound of the general
formula (I) is transformed into its salt, solvate,
N-oxide or liberated from its salt, solvate, and/or is
resolved into its optically active isomer, or the
optically active isomer is transformed into the
racemic compound, and if desired the structural
isomers are separated. The starting materials used in
the above processes and their preparations are
demonstrated as follows. The compounds of the general
formula (II) - R3 <CR R2)p <"> where the meanings of
R1, R2, R3, R4, R13 and n are as defined above and TsO
means ptoluenesulfonate anion - are new materials and
they can be prepared by several known methods, among
others e.g. as outlined in reaction scheme 1 (Figure
1), from a compound of the general formula (III),(III)
-where the meanings of X, R1, R2,R3, R4, R13 and n are
as defined above- by the JVamination reaction known in
the organic chemistry ( E.E. Glover, R.T. Rowbotton,
J. Chem. Soc. Perkin Trans L, 376, 1976; G. Timari,
Gy. Hajs, S. Batori and A. Messmer, Chem. Ber., 125,
929, 1992). As for N-amination agent preferably
0-tosyl-hydroxylamine (TSH) is applied, but other
compounds known as N-amination agents can also be
used. The compounds of the general formula (III) are
partly known from the patent application of
publication number WO 2005/009969 or they can be
prepared by analogy with the method described therein.
Those compounds of the general formula (III),-where R4
stands for a phenyl-, benzyl-, thienyl-, or furyl
group, substituted with methylenedioxy group, or one
or more, identical or different, straight or branched
C1-4 alkyl group, straight or branched C1-4 alkoxy
group, hydroxyl group, trifluoromethyl group, cyano
group, or halogen atom, or a 5- or 6-membered
heterocyclic ring linked through a carbon atom,
containing one or two or three or four nitrogen atoms,
or one nitrogen atom and one oxygen atom, or one
nitrogen atom and one sulphur atom, optionally
substituted with one or more, identical or different,
straight or branched C1-4 alkyl group, straight or
branched C1-4 alkoxy group, or halogen atom, or a
group of the general formula (b), -where if the value
of t is 1, then W stands for nitrogen atom or
-CH-group, or if the value of t is 0, W stands for
-CH-group, and the meanings of Z, m, o, p, r, R and R9
are as defined above-, and the meanings of R1, R2, R3
R5, R13, X and n are as defined above -2008/000063 28
can be prepared analogously to the process version
B/l) of the invention by using a 6-
halogeno-aminoquinoline derivative known from patent
application WO 02/096879 or its analogues, as starting
material. Those compounds of the general formula (V),
R3 (CR1R2 n - where E stands for halogen atom and the
meanings of R1, R2, R3, R5, R13, X and n 



are as defined above are partly known from
international patent application of publication number
WO 03/053968 or can be prepared by analogy with the
method described therein. Those compounds of the
general formula (V), - where E stands for
trifluoromethanesulfonyl group and the meanings of R1,
R2, R3, R5, R13, X and n are as defined above, can be
prepared from the appropriate compounds described in
international patent application of publication number
WO 03/053968 or from their analogues, containing a
hydroxyl group for group E, by a method known from the
organic chemistry (G. Timari, T. Sos, Gy. Hajs, A.
Messmer, J. Nacsa and J . Molnar, Bioorg. Med. Chem.
Lett, 2831, 1996). The compounds of the general
formula (VI), (Vl)- where R14 stands for straight or
branched Ci-4 alkyl group and the meanings of R1, R2,
R3, R5, R13 , X and n are as defined above, are new
compounds. The intermediates of the general formula
(VI) can be prepared by several known methods, e.g.
according to reaction scheme 2 (Figure 2), from a
compound of the general formula (V) by processes known
in the organic chemistry (A. Kotschy, G. Timari,:
Heterocycles from Transition Metal Catalysis.
Springer, 2005, WO 2006/051341). To build the
trialkylstannate group, preferably
hexamethyldistannate is used. The compounds of the
general formula (XII), - where the meanings of R4, R5
and R13 are as defined above- are new compounds. The
compounds of the general formula (XII) - where the
meanings of R4, R3 and R13 are as defined above - can
be prepared from a compound of the general formula
(XI), (Xl) - where the meanings of R4, R5 and R13 are
as defined above - by methods known per se (D.L.
Leysen, J . Heterocyclic Chem., 24, 161 1, 1987)
according to reaction scheme 3 (Figure 3). The
compounds of the general formula (XI) - where the
meanings of R4, R5 and R13 are as defined above - are
new compounds. For their preparation a
1,2-diaminoazinium salt of the general formula (X),(X)
- where the meanings of R4 and R13 are as defined
above and TsO" stands for ptoluenesulfonate anion -
are reacted with a compound of the general formula
(IV), (IV) - where the meanings of R5 is as defined
above and Y stands for hydrogen atom, halogen atom or
a Ci-4 alkoxy group-, preferably with the appropriate
acid chlorides or esters (D.W. Robertson, J. Med.
Chem., 28, 717, 1985). Aldehydes can also be used for
the ring closure. As cyclising agent preferably
triethylamine in dimethylformamide is applied, but
other agents of the type, known from the organic
chemistry can also be used. The cyclisation can be
performed in a wide range of temperature, preferably
between 20 0C- 150 0C. The compounds of the general
formula (X) -where the meanings of R4 and R13 are as
defined above- are new compounds, they can be prepared
by several known methods, e.g. according to reaction
scheme 3 (Figure 3), from a compound of the general
formula (IX) (IX) - where the meanings of R4 and R13
are as defined above -, by the N-amination reaction
known in the organic chemistry ( E.E. Glover, R.T.
Rowbotton, J . Chem. Soc. Perkin Trans L, 376, 1976,
G. Timari, Gy. Hajs, S. Batori and A. Messmer, Chem.
Ber., 125, 929, 1992). As for N-amination agent
preferably 0-tosyl-hydroxylamine (TSH) is applied, but
other compounds known as N-amination agents can also
be used.The compounds of the general formula (IX) are
partly known from international patent application of
publication number WO 2005/009969 or can be prepared
by analogy with the method described in international
patent application of publication number WO
2005/009969, starting from the 2-nitrobenzoic acid
containing the appropriate R4 substituent in
position-5. The compounds of the general formula (XV),
R3 I (CR1R2 n (XV) - where X, R1, R2, R3, R4, R5, R13
and n have the meanings as defined above and TsO means
p-toluenesulfonate anion - are new compounds. The
intermediates of the general formula (XV) can be
prepared by several known methods, e.g. according to
reaction scheme 4 (Figure 4), from a compound of the
general formula (XIV), R3 I (CR 1R2 n (XIV) - where
the meanings of X R1, R2, R3, R4, R5, R13 and n are as
defined above -, by the Namination reaction known in
the organic chemistry ( E.E. Glover, R.T. Rowbotton,
J. Chem. Soc. Perkin Trans L, 376, 1976, G. Timari,
Gy. Haj s, S. Batori and A. Messmer, Chem. Ber., 125,
929, 1992). As N-amination agent preferably
O-tosyl-hydroxylamine (TSH) is applied, but other
compounds known as N-amination agents can also be
used.HU2008/000063 32 The compounds of the general
formula (XIV) are partly known from international
patent application of publication number WO
2005/009969 or can be prepared by analogy with the
method described in patent application of publication
number WO 2005/009969, from the compounds of the
general formula (III). General procedure for
preparation of -oxides: The approporiate amine was
dissolved in chloroform and excess of mCPBA was added
in portion. After stirring at room temperature for 5
hours the reaction mixture was extracted with 10%
sodiumcarbonate solution and the organic layer was
evaporated. The solid residue was purified by
chromathography to give the desired N-oxides. General
procedure for preparation of the salts: To the
solution of appropriate base, dissolved in
tetrahydrofurane, an ethanolic solution of 1.2
equvalent of acid (hydrochloric acid, sulphuric acid,
fumaric acid, maleic acid) was added and stirred at
room temperature. The resulting precipitate was
filtered off and washed with cold ethanol give the
desired salts. The compounds according to the
invention of the general formulae (I) (II), (III),
(V), (VI), (K), (X), (XI), (XII), (XIV) and (XV),
their preparation, and the biological activity of the
compounds of the general formula (I) are demonstrated
in the examples below, without limiting the claims to
the examples. Examples Example 1.
2-(3-metoxyphenylV7-(morpholin-4-ylV9-benzylamino-10-c
yano-s-triazolo[l,5- a]quinoline In the general
formula (I) R1 and R2 stands for hydrogen atom, R3
stands for phenyl group, R5 stands for 3-methoxyphenyl
group, R4 means group (b), where W stands for nitrogen
atom, Z stands for oxygen atom, the value of m and o
is 2, the value of r, p and t is 0, R13 stands for
cyano group, X stands forNH group and the value of n
is 1.U2008/000063 33 a.)
1,2-diamino-3-cyano-4-benzylamino-6-(morpholin-4-yl)qu
inolinium tosylate: To the solution of 3 g
2-amino-3-cya ao-4-benzylamino-6-morpholino-quinoline
in 20 ml dimethylformamide, 2.2 g of
O-tosylhydroxylamine dissolved in 25 ml
dichloromethane is added dropwise at 2O0C in 15
minutes. After 5 hours of stirring the precipitated
crystalline material is filtered off. After drying 3.8
g of the title compound is obtained (MH :376). b.)
2-(3-methoxyphenylV7-(morpholin-4-ylV9-benzylamino-10-
cvano-s-triazolo[l,5- ajquinoline : 3.5 g
l,2-diamino-3-cyano-4-benzylamino-6-(morpholin-4-yl)qu
inolinium tosylate is dissolved in 50 ml ethanol and
to the solution are added 12 ml of 1 mol/liter
concentration sodium ethylate in ethanol solution and
2 g of 3-methoxybenzaldehyde. The reaction 



mixture is heated at reflux temperature for 4 hours.
The precipitated crystalline material is filtered off
and recrystallized from dimethylformamide. After
drying 1.8 g of the title compound is obtained
(MH+:491). 1H-NMR (DMSO-d6), d,ppm: 8.68 (br,lH);
8.23(d,lH); 7.79-7.64(m,4H); 7.43- 7.05(m,7H);
5.15(d.2H); 3.84(s,3H); 3.80-3.78(m,4H);
3.32-3.30(m,4H). Example 1.2.
2-(3-methoxyphenyl)-7-(morpholin-4-yl
')-9-benzylamino-10-cvano-s-triazolo[l,5- a]quinoline
hydrochloride To the solution of 0.4 g
2-(3-methoxyphenyl)-7-(morpholin-4-yl)-9-benzylamino-1
0- cyano-s-triazolo[l,5-a]quinoline in 30 ml ethyl
acetate, 5 ml of 4 mol/liter concentration hydrogen
chloride in ether solution is added. The precipitated
crystalline material is filtered off. After drying
0.42 g of the title compound is obtained (MH+:491).
1H-NMR (DMSO-de), d,ppm: 8.68 (br,lH); 8.23(d,lH);
7.82-7.64(m,4H); 7.43- 7.05(m,7H); 5.15(d.2H);
3.84(s,3H); 3.82-3.78(m,4H); 3.43-3.30(m,4H) Example
2.
2-(4-methoxyphenyl)-7-(morpholin-4-yl)-9-benzylamino-
10-cyano-s-triazolo [1.5- alquinoline In the general
formula (I) R1 and R2 stand for hydrogen atom, R3
stands for phenyl group, R5 stands for 4-methoxyrhenyl
group, R4 means group (b), where W stands for nitrogen
atom, Z stands for oxygen atom, the value of m and o
is 2, the value of r, p and t is 0, R13 stands for
cyano group, X stands for NH group and the value of n
is 1.a.)
2-("4-methoxyphenyl)-7-(morpholin-4-yl)-9-benzylamino-
lQ-cyano-s-triazolo[l,5- a]quinoline: To the solution
of 3.5 g l,2-diamino-3-cyano-4-benzylamino-6-(mor
rliolin-4- yl)quinolinium tosylate in 50 ml ethanol,
described in Example 1., 12 ml of 1 mol/liter
concentration sodium ethylate in ethanol solution and
2 g of 4-methoxybenzaldehyde are added. The reaction
mixture is heated at reflux temperature for 4 hours.
The precipitated crystalline material is filtered off
and recrystallized from dimethylformamide. After
drying, 1.65 g of the title compound is obtained
(MH+:491). 1H-NMR (DMSOd 6), d,ppm: 8.72 (br,lH);
8.23(d,lH); 7.79-7.64(m,4H); 7.43- 7.05(m,7H);
5.13(d.2H); 3.94(s53H); 3.80-3 .78(m,4H);
3.32-3.30(m,4H) Example 2.2.
2-(4-methoxyphenylV7-(morpholin-4-yl)-9-benzylamino-
10-cyano-s-triazolo [1,5- a]quinoline hydrochloride
Title compound is prepared by the general method
disclosed above by adding a solution of hydrochloric
acid to the compound prepared according to Example 2.
1H-NMR (DMSO-d6), d,ppm: 8.81 (br,lH); 8.33(d,lH);
7.82-7.64(m,4H); 7.43- 7.05(m,7H); 5.15(d.2H);
3.96(s,3H); 3.80-3.78(m,4H); 3.36-3.32(m,4H) Example
3. 2-(4-methoxyphenyl)-7-(2,6-dimethylmo f holin-4-
glV9-benzylamino-10-cyano-striazolof 1,5-a]quinoline
In the general formula (I) R1 and R2 stand for
hydrogen atom, R3 stands for phenyl group, R5 stands
for 4-methoxyphenyl group, R4 means group (b), where W
stands for nitrogen atom, Z stands for oxygen atom,
the value of m and o is 2, the value of r and p is 1,
R8 and R9 stand for methyl group, the value of t is 0,
R13 stands for cyano group, X stands for NH group and
the value of n is 1. a.)
2-Nitro-5-(2.6-dimethylmorpholin-4-yl)benzoic _acidi
The mixture of 5 g 2-nitro-5-chlorobenzoic acid and 15
ml 2,6-dimethylmorpholine is stirred at 120 0C for 6
hours. To the reaction mixture 150 ml of ethyl acetate
is added. The precipitated yellow crystalline material
is filtered off, dissolved in 15 ml water. The pH of63
35 the mixture is set to 6 with acetic acid. The
precipitated material is filtered off, washed with
water and dried, to obtain 4.2 g of the title compound
(MH+:281). b.)
2-Amino-5-(2,6-dimethylmorpholin-4-yl)benzoic acid:
The mixture of 6 g 2-nitro-5-(2,6-dimethylmorpholin
-4-yl)benzoic acid, 15 ml cyclohexene and 3 g Pd/C
(10%) is heated under reflux for 6 hours. The hot
reaction mixture is filtered through a celite pad.
After evaporation of the filtrate 4.8 g title product
is obtained (MH+: 251). c.)
5-(2,6-dimethylmorpholin-4-yl)isatoic anhydride: To
the mixture of 8.9 g of
2-amino-5-(2,6-dimethylmorpholin-4-yl)benzoic acid in
60 ml of dioxane, under stirring and external cold
water cooling 10 ml of diphosgene is added dropwise.
The mixture is heated under reflux conditions for 4
hours. From the cold reaction mixture the solid
material is filtered off, washed with 50 ml of ether.
The product is stirred for 5 minutes in the mixture of
50 ml of methanol and 5 ml of triethylamine, then
filtered off and washed with 30 ml of methanol. After
drying 7 g of the title product is obtained (MH+:
277). d.)
2-Ammo-3-cyano-4-hydroxy-6-(2,6-dimethylmorpholin-4-yl
)quinoline: 4 g of malonitrile is dissolved in 50 ml
of dimethylformamide. To the solution, in several
portions, 2.4 g of 60% sodium hydride in oily
dispersion are added. To the clear solution 8 g of
5-(2,6-dimethylmorpholin-4-yl)isatoic anhydride is
added and the mixture is stirred at room temperature
for 10 hours. The reaction mixture is diluted with 70
ml of water and extracted with 2 X 30 ml of ethyl
acetate. The aqueous phase is evaporated in vacuum,
the solid residue is dissolved in 20 ml of water, and
the pH is set to 6. The precipitated material is
filtered off, washed with water. After drying 6.5 g of
the title compound is obtained. (MH+: 299) e.)
2-Amino-3-cyano-4-chloro-6-(2.6-dimethylmorpholin-4-yl
)quinoline: The mixture of 1.7 g of
2-amino-3-cyano-4-hydroxy-6-(2,6-dimethylmorpholin-4-
yl)quinoline and 3.4 ml of phosphoryl chloride is
stirred at 120 0C for 4 hours. The cooled reaction
mixture is poured onto 30 g of ice, the pH of the
mixture is adjusted to 8 with 10% sodium hydroxide
solution, and the precipitated material is filtered
off. After drying 1.5 g of the title compound is
obtained (MH+: 317). f.)
2-Amino-3-cyano-4-benzylamino-6-(2,6-dimethylmorpholin
-4-yl)quinoline: 3 g of
2-amino-3-cyano-4-chloro-6-(2,,6-dimethylmorpholin-4-y
l)qumoline and 6 ml of benzylamine are stirred at 125
0C for 3 hours. The reaction mixture is poured onto 30
ml of2008/000063 36 water. The precipitated material
is filtered off, washed with 20 ml of water. After
drying 2.3 g of the title compound is obtained (MH+:
388). g.)
l,2-diarnino-3-cyano-4-benzylamino-6-(2.6-dimeth
ghnorpholin-4-yl )quinolinium tosylate: To the
solution of 3.2 g of
2-amino-3-cyano-4-benzylamino-6-(2,6-dimethylmorpholin
-4- yl)quinoline in 20 ml dimethylformamide, 2.2 g of
0-tosylhydroxylamine in 25 ml dichloromethane is
dropped at 2O0C in 15 minutes. After 5 hours of
stirring the precipitated crystalline material is
filtered off. After drying 3.4 g of the title compound
is obtained (MH+ O ) . h.)
2-(4-methoxyphenyl)-7-(2,6-dimethylmorpholin-4-yl)-9-b
enzylamino-10-cyano-striazolo[ l,5-a]quinoline : 3.5 g
of
l,2-diammo-3-cyano-4-benzylamino-6-(2,6-dimethyhBorpho
lin-4-yl)quinolinium tosylate is dissolved in 50 ml
ethanol and to this solution 12 ml of 1 mol/1
concentration sodium ethylate in ethanol solution and
2 g of 4-methoxybenzaldehyde are added. The reaction
mixture is heated at reflux temperature for 4 hours.
The precipitated crystalline material is filtered off
and recrystallized from dimethylformamide. After
drying 1.85 g of the title compound is obtained (MH+ l
). 1H-NMR (DMSOd 6), d,ppm: 8.70 (br,lH); 8.26(d,lH);
7.89-7.64(m,4H); 7.43- 7.15(m,7H); 5.16(d.2H);
3.90(s,3H); 3.77-3.74(m,4H); 2.41 -2.38(m,2H);
1.2(d,6H) Example 3.2
2-(4-methoxyphenyl)-7-(2,6-dimethylmorpholin-4-yl)-9-b
enzylamino-10-cvano-striazolo[ l ,5-a]quinoline
hydrogensulfate: Title compound is prepared by the
general method disclosed above by adding a solution of
sulphuric acid to the compound prepared according to
Example 3. 1H-NMR (DMSOd 6), d,ppm: 8.70 (br,lH);
8.42(d,lH); 7.91-7.64(m,4H); 7.53- 7.25(m,7H);
5.26(d.2H); 3.92(s,3H); 3.97-3.76(m,4H);
2.51-2.48(m,2H); 1.25(d,6H) Example 4. 



2-(Pyridin-4-ylV7-(
4-methylpiperazin-l-yD-9-benzylamino-10-cvano-s-triazo
lo[l,5- ajquinolme In the general formula (I) R1 and
R2 stand for hydrogen atom, R3 stands for phenyl
group, R5 stands for pyridin-4-yl group, R4 means
group (b) where W stands for nitrogen atom, Z stands
for -NR 12-group -where R12 means methyl group-, the
value of m and o is 2, thevalue of r, p and t is 0,
R13 stands for cyano group, X stands for NH group and
the value of nis 1. a.)
l,2-diam.ino-3-cvano-4-benzylam.ino-6-(4-amino-4-methy
lpiperazin-4-ium-lyl) quinolinium ditosylate . To the
solution of 3.7 g of
2-amino-3-cyano-4-benzylamino-6-(4-methylpiperazin-lyl
) quinoline in 20 ml dimethylformamide, 4.4 g of
O-tosylhydroxylamine in 50 ml dichloromethane is added
dropwise at 2O0C in 15 minutes. After 5 hours of
stirring the precipitated crystalline material is
filtered off. After drying 3.3 g of the title compound
is obtained (MH+: 404). b.)
2-(pyridin-4-yl)-7-(4-methylpiperazin-l-yl)-9-benzylam
ino-10-cyano-s-triazolo[l,5- a]quinoline : 3.2 g of
l,2-diamino-3-cyano-4-benzylamino-6-(4-amino-4-methylp
iperazin-4-ium-lyl) quinolinium ditosylate is
dissolved in 50 ml ethanol and to this solution 20 ml
of 1 mol/liter concentration sodium ethylate in
ethanol solution and 2.1 g of pyridin-4- carbaldehyde
are added. The reaction mixture is heated at reflux
temperature for 4 hours. The precipitated crystalline
material is filtered off and recrystallized from
dimethylformamide. After drying 1.15 g of the title
compound is obtained (MH+: 474). 1H-NMR (DMSO-d6),
d,ppm: 8.77 (br,lH); 8.23(d,lH); 8.12-7.64(m,6H);
7.43- 7.05(m,5H); 5.13(d.2H); 3.86(s,3H);
3.46-3.34(m,4H); 2.53-2.46(m,4H); 2.28(s,3H). Example
4.2.
2-fpyridin-4-ylV7-f4-methylpiperazin-l-yl)-9-benzylami
no-10-cyano-s-triazolo p ,5- a]quinoline maleate:
Title compound is prepared by the general method
disclosed above by adding a solution of maleic acid to
the compound prepared according to Example 4. 1H-NMR
(DMSO-d6), d,ppm: 8.78 (br,lH); 8.24(d,lH);
8.12-7.64(m,6H); 7.43- 7.05(m,5H); 6.3(s,2H);
5.15(d.2H); 3.86(s,3H); 3.46-3.34(m,4H);
2.51-2.46(m,4H); 2.31(s,3H). Example 5.
2-f4-methoxyphenylV7-(4-methytoiperazin-l-yl)-9-benzyl
amino-10-cvano-s-triazolori.5- alquinolme08 000063 38
In the general formula (I) R1 and R2 stand for
hydrogen atom, R3 stands for phenyl group, R5 stands
for 4-methoxyphenyl group, R4 means group (b) where W
stands for nitrogen atom, Z stands for -NR 12-group
-where R12 means methyl group-, the value of m and o
is 2, the value of r, p and t is 0, R13 stands for
cyano group, X stands for NH group and the value of n
is i . a.)
2-(4-methoxyphenylV7-(4-methylpiperazin-l-ylV9-benzyla
mino-10-cyano-striazoloFl ,5-a]quinoline: 3.2 g of
l,2-diamino-3
-cyano-4-benzylamino-6-(4-amino-4-methylpiperazin-4-iu
m-lyl) quinolinium ditosylate, prepared according to
Example 4., is dissolved in 50 ml ethanol, and to this
solution 20 ml of 1 mol/liter concentration sodium
ethylate in ethanol solution and 2 g of
4-methoxybenzaldehyde are added. The reaction mixture
is heated at reflux temperature for 4 hours. The
precipitated crystalline material is filtered off and
recrystallized from dimethylformamide. After drying,
1.1 g of the title compound is obtained (MH+:504).
1H-NMR (DMSO-de), d,ppm: 8.65 (br,lH); 8.21(d,lH);
7.77-7.64(m,4H); 7.43- 7.05(m,7H); 5.12(d.2H);
3.81(s,3H); 3.36-3.34(m,4H); 2.53-2.49(m,4H);
2.26(s,3H). Example 5.2. 2-(4-methoxyphenyl)-7-f
4-methylpiperazin- 1-ylV9-benzylammo-
10-cvano-s-triazolo [l ,5- a]quinoline-hemifumarate
monohydrate : Title compound is prepared by the
general method disclosed above by adding a solution of
furnaric acid to the compound prepared according to
Example 5. 1H-NMR (DMSO-d6), d,ppm: 8.68 (br,lH);
8.23(d,lH); 7.81-7.64(m,4H); 7.53- 7.05(m,7H); 6.75
(s,lH); 5.14(d,2H); 3.84(s,3H); 3.36-3 .34(m,4H);
2.53-2.49(m,4H); 2.33(s,3H). Example 6.
2-(3-methoxyphenyl)-7-(4-me1hylpiperazin-l-yl)-9-ber
igylamino-l0-cyano-s-triazolori,5- a]quinoline In the
general formula (I) R1 and R2 stand for hydrogen atom,
R3 stands for phenyl group, R5 stands for
3-methoxyphenyl group, R4 means group (b) where W
stands for nitrogen atom, Z stands for -NR 12-group
-where R12 means methyl group-, the value of m and o
is008/000063 39 2, the value of r, p and t is 0, R13
stands for cyano group, X stands for NH group and the
value of n is 1. a.)
2-(3-methoxyphenyl)-7-(4-methylpiperazin-l-yl)-9-benzy
lamino-lQ-cyano-striazolo[ l,5-a]quinoline: 3.3 g of
l,2-diamino-3-cyano-4-benzylamino-6-(4-arnino-4-methyl
piperazin-4-iurn-lyl) quinolinium ditosylate, prepared
according to Example 4., is dissolved in 50 ml
ethanol, and to this solution 20 ml of 1 mol/1
concentration sodium ethylate in ethanol solution and
2.1 g of 3-methoxybenzaldehyde are added. The reaction
mixture is heated at reflux temperature for 4 hours.
The precipitated crystalline material is filtered off
and recrystallized from dimethylformamide. After
drying, 1.15 g of the title compound is obtained (MH+:
504). 1H-NMR (DMSO-d6), d,ppm: 8.68 (br,lH);
8.23(d,lH); 7.79-7.64(m,4H); 7.43- 7.05(m,7H);
5.12(d.2H); 3.84(s,3H); 3.36-3.34(m,4H);
2.53-2.49(m,4H); 2.26(s,3H). Example 6.2.
2-f3-methoxyphenylV7-(4-methylpiperazin-l-ylV9-berizyl
attiino-10-cvano-s-triazolo[l,5-
a]quinoline-hemifumarate hemihydrate : Title compound
is prepared by the general method disclosed above by
adding a solution of fumaric acid to the compound
prepared according to Example 6. 1H-NMR (DMSO-d6),
d,ppm: 8.68 (br,lH); 8.23(d,lH); 7.79-7.64(m,4H);
7.43- 7.05(m,7H); 6.75 (s,lH); 5.12(d,2H); 3.84(s,3H);
3.36-3.34(m,4H); 2.53-2.49(m,4H); 2.31(s,3H). Example
7.
2-(3-hyobroxyphenyl)-7-(4-methylpiperazin-l-ylV9-benzy
larm'no-10-cvano-s-triazolo[l,5- a]quinoline In the
general formula (I) R1 and R2 stand for hydrogen atom,
R3 stands for phenyl group, R5 stands for
3-hydroxyphenyl group, R4 means group (b) where W
stands for nitrogen atom, Z stands for -NR 12-group
-where R12 means methyl group-, the value of m and
o.is 2, the value of r, p and t is 0, R13 stands for
cyano group, X stands for NH group and the value of n
is 1.a.)
-fS-hvdroxyphenylVy-^-methylpiperazin-l-ylVg-benzylami
no-lO-cvano-striazolo[ l .5-a]quinoline: 3.1 g of
l,2-diamino-3-cyano-4-benzylamino-6-(4-amino-4-methylp
iperazin-4-ium-lyl) quinolinium ditosylate, prepared
according to Example 4., is dissolved in 50 ml
ethanol, and to this solution 20 ml of 1 mol/liter
concentration sodium ethylate in ethanol solution and
2 g of 3-hydroxybenzaldehyde are added. The reaction
mixture is heated at reflux temperature for 4 hours.
The precipitated crystalline material is filtered off
and recrystallized from dimethylformamide. After
drying, 1.05 g of the title compound is obtained (MH+:
490). 1H-NMR (DMSOd 6) d,ppm: 9.61(s,lH); 8.68
(br,lH); 8.23(d,lH); 7.79-7.64(m,4H); 7.43-7.05(m,7H);
5.12(d.2H); 3.36-3.34(m,4H); 2.53-2.49(m,4H);
2.26(s,3H). Example 7.2.
2-(3-hydroxyphenylV7-(4-methylpiperazin-l-yl)-9-benzyl
amino-10-cyano-s-triazolo[L5- a]quinoline
hydrochloride Title compound is prepared by the
general method disclosed above by adding a solution of
hydrochloric acid to the compound prepared according
to Example 7. 1H-NMR (DMSOd 6), d,ppm: 9.61(s,lH);
8.78 (br,lH); 8.26(d,lH); 7.81-7.64(m,4H); 



7.48-7.05(m,7H); 5.16(d.2H); 3.46-3.34(m,4H);
2.55-2.49(m,4H); 2.36(s,3H). Example 8.
2-(3-MethoxyphenylV7-r4-acetylpiperazin-l-yl)-9-benzyl
amino-10-cyano-s-triazolo[1.5- a]quinoline In the
general formula (I) R1 and R2 stand for hydrogen atom,
R3 stands for phenyl group, R5 stands for
3-methoxyphenyl group, R4 means group (b) where W
stands for nitrogen atom, Z stands for -NR 12-group
-where R12 means acetyl group-, the value of m and o
is 2, the value of r, p and t is 0, R13 stands for
cyano group, X stands for NH group and the value ofn
is 1. a.) 2-Nitro-5-fpiperazin-l-yl)benzoic acid: To
the suspension of 50 g 2-nitro-5-chlorobenzoic acid in
750 ml water, 86 g of piperazine is added and the
reaction mixture is heated at reflux temperature for
20 hours. The mixtureis then neutralized with cone
hydrochloric acid and the precipitated crystalline
material is filtered off and dried to obtain 62 g
title compound (MH+: 252) b.)
2-nitro-5-f4-acetylpiperazin-l-yl)ben2 qic acid: 30 g
2-nitro-5-(piparazin-l-yl)benzoic acid is added to 250
ml acetic anhydride and the mixture is stirred at 100
0C for 1 hour. The reaction mixture is diluted with
350 ml icewater, the precipitated crystalline material
is filtered off and dried to obtain 29 g title
compound (MH+: 294) c.) 2-ammo-5-(4-acetylpiperazin-l-
gl)benzoic acid: The mixture of 7 g
2-nitro-5-(4-acetylpiparazin-l-yl)benzoic acid, 15 ml
cyclohexene and 3 g Pd/C (10%) is heated in 120 ml
ethyl alcohol at reflux temperature for 6 hours. The
reaction mixture is filtered hot through a celit pad,
the filtrate is evaporated to obtain 46.4 g title
compound (MH+: 264) d.)
5-(4-acetyrpiperazin-l-vDisatoic anhydride: To the
mixture of 18 g
2-amino-5-(4-acetylpiperazin-l-yl)benzoic acid and 60
ml dioxane, 10 ml diphosgene is added dropwise under
stirring and cold water cooling. The mixture is then
heated at reflux temperature for 2 hours. After
cooling the solid material is filtered off, washed
with 50 ml ether and dried. 24 g of the title compound
is obtained (MH+: 290). e.)
2-Amino-3-cyano-4-hydroxy-6-(4-acetylpiperazin-l-yl)qu
inoline: 4 g malonitrile is dissolved in 50 ml
dimethylformamide and in several portions 2.4 g sodium
hydride 60% dispersion is added to it. To the clear
solution 8 g 5-(4- acetylpiperazin-l-yl)isatoic
anhydride is added and the mixture is stirred at room
temperature for 10 hours. The reaction mixture is
diluted with 70 ml water and extracted with 2 x 30 ml
ethyl acetate. The aqueous phase is evaporated to
dryness at reduced pressure, the solid residue is
dissolved in 20 ml water and the pH is adjusted to 6
with acetic acid. The precipitated material is
filtered off and washed with water. After drying 6.5 g
of the title compound is obtained (MH+: 312). f.)
2-Amino-3-cyano-4-chloro-6-f4-acetylpiperazin-l-yl)qui
nolme: The mixture of 1.7 g
2-amino-3-cyano-4-hydroxy-6-(4-acetylpiperazin-l-yl)qu
inoline, 50 ml acetonitrile and 3.4 ml phosphoryl
chloride is heated at reflux temperature for 4 hours.
The cooled reaction mixture is poured onto 30 g ice,
the pH of the mixture is set to 8 with 10% sodium
hydroxide solution and the resulting precipitate is
filtered off. After drying 1.5 g of the title compound
is obtained (MH+: 330).g.)
2-Amino-3-cvano-4-benzylamino-6-(4-acetylpiperazin-l-y
l)quinoline: 5 g
2-amino-3-cyano-4-chloro-6-(4-acetylpiperazin-l-yl)qui
noline and 15 ml benzylamine is stirred at 125 0C for
1 h . The reaction mixture is then poured onto 30 ml
water, the resulting precipitate is filtered off,
washed with 20 ml water and dried to obtain 4 g of the
title compound (MBT1 : 401). h . 3-Methoxy-
N-[6-r4-acetylpiperazin-l-ylV4-benzylamino-3-cyanoquin
olin-2- yl]benzamide: To the solution of 1.2 g
2-amino-3-cyano-4-benzylamino-6-(4-acetylpiperazin-lyl
) quinoline in 20 ml pyridine, 1.5 g 3-methoxybenzoyl
chloride is added and the mixture is heated at reflux
temperature for 5 hours. The reaction mixture is
poured onto 3O g icewater and the precipitated solid
material is filtered off. After drying 0.45 g of the
title compound is obtained (MH+: 535). i) 1-Amino-2-(3
-methoxybenzoylamino)-3
-cyano-4-benzylamino-6-(4-acetylpiperazinl-
yl)quinolinium tosylate : To the solution of 0.72 g
3-methoxy-
-[6-(4-acetylpiperazin-l-yl)-4-benzylamino-3-
cyanoquinolin-2-yl]benzamide in 20 ml
dimethylformamide, 0.6 g of Otosylhydroxylamine in 25
ml dichloromethane is added dropwise at 20 0C in 15
minutes. After 5 hours of stirring the precipitated
crystalline material is filtered off. After drying
0.65 g of the title compound is obtained (MH+: 551).
j.)
2-(3-Methoxyphenyl)-7-(4-acetylpiperazin-l-yl)-9-benzy
lamino-10-cyano-striazolofl ,5-a]quinoline : The
solution of 0.7 g
l-ammo-2-(3-methoxybenzoylamino)-3-cyano-4-benzylamino
-6-(4- acetylpiperazin-l-yl)quinolinium tosylate, 5 ml
pyridine and 0.3 ml DBU is heated at reflux
temperature for 8 hours. The reaction mixture is
poured onto 15 ml water and the precipitated solid
material is filtered off. After drying 0.15 g title
compound is obtained (MH+: 532). 1H-NMR (DMSO-d 5),
d,ppm: 8.68 (br,lH); 8.33(d,lH); 7.89-7.64(m,4H);
7.53- 7.05(m,7H); 5.15(d.2H); 3.82(s,3H);
3.38-3.35(m,4H); 2.63-2.59(m,4H); 2.45(s,3H). Example
8.2.
2-(3-MethoxyphenylV7-r4-acetylpiperazm-l-yl)-9-ben2yla
mino-10-cyano-s-triazolo[l,5- a]quinoline
hydrogensulfate: Title compound is prepared by the
general method disclosed above by adding a solution of
sulphuric acid to the compound prepared according to
Example 8.1H-NMR(DMSOd 6), d,ppm: 8.78 (br.lH);
8.38(d,lH); 7.91-7.64(m,4H); 7.63- 7.05(m,7H);
5.17(d.2H); 3.88(s,3H); 3.68-3 .45(m,4H);
2.63-2.59(m,4H); 2.48(s,3H). Example 9.
2-(3-MethoxyphenylV7-('piperazin-l-yl')-9-benzylamino-
10-cyano-s-triazolo[L5- a]quinoline In the general
formula (I) R1 and R2 stand for hydrogen atom, R3
stands for phenyl group, R5 stands for 3-methoxyphenyl
group, R4 means group (b), where W stands for nitrogen
atom, Z stands for -NR 12-group -where R12 means
hydrogen atom-, the value of m and o is 2, the value
of r, p and t is 0, R13 stands for cyano group, X
stands for NH group and the value of n is 1. a.)
2-(3-methoxyphenylV7-(pipera2in-l-ylV9-benzylamino-lQ-
cyano-s-triazolo[l,5- a]quinoline: 0.24 g of
2-(3-methoxyphenyl)-7-(4-acetylpiperazin-l-y)-9-benzyl
amino-10-cyano-striazolo[ l,5-a]quinoline in 8 ml 3 N
concentration hydrochloric acid solution is heated at
reflux temperature for 6 hours. The reaction mixture
is neutralized with 10% sodium hydroxide solution and
the precipitated solid material is filtered off. After
drying 0.1 g title compound is obtained (MH+: 490).
1H-NMR (DMSO-de), d,ppm: 8.68 (br,lH); 8.33(d,lH);
8.11(br,lH); 7.89-7.64(m,4H); 7.53-7.05(m,7H);
5.15(d.2H); 3.82(s,3H); 3.38-3.35(m,4H);
2.63-2.59(m,4H). Example 9.2.
2-(3-methoxyphenylV7-(piperazin-l-ylV9-benzylamino-10-
cyano-s-triazolo[l,5- a]quinoline maleate: Title
compound is prepared by the general method disclosed
above by adding a solution of maleic acid to the
compound prepared according to Example 9. 1H-NMR
(DMSO-d6), d,ppm: 8.68 (br.lH); 8.33(d,lH);
8.02(br5lH); 7.89-7.64(m,4H); 7.53-7.05(m,7H);
6.32(s,2H); 5.13(d.2H); 3.82(s,3H); 3.38-3.35(m,4H);
2.63-2.59(m,4H). Example 10.
2-Phenyl-7-(pyridin-3-ylV9-benzylamino-10-cyano-s-tria
zolo[l,5-a1quinolineIn the general formula (I) R1 and
R2 stand for hydrogen atom, R3 stands for phenyl
group, R4 stands for pyridin-3-yl group R5 stands for
phenyl group, R13 stands for cyano group, X stands for
NH group and the value of n is 1. a.)
1,2-Diamino-3-cyano^-hydroxy- -iodoquinolinium
tosylate: 0.62 g of
2-amino-3-cyano-4-hydroxy-6-iodoquinoline is stirred
for 40 minutes in 10 ml dimethylformamide in the
presence of 1 g solid potassium carbonate, then the
solution of 0.6 g O-tosyl-hydroxylamine in 14ml
dichloromethane is added dropwise. After stirring the
reaction mixture at room temperature for 4 hours, the
precipitated solid material is filtered off and dried
to obtain 0.57 g of the title compound (MH+: 327). b.)
2-Phenyl-7-iodo-9-hydroxy-10-cyano-s-triazolo
f1,5-a]quinoline : 



0.32 g of
l,2-diamino-3-cyano-4-hydroxy-6-iodoquinolinium
tosylate is dissolved in 15 ml ethanol and to this
solution 2 ml of 1 mol/liter concentration sodium
ethylate in ethanol solution and 0.16 g of
benzaldehyde is added. The reaction mixture is heated
at reflux temperature for 1 hour. The precipitated
crystalline material is filtered off and washed with
ethanol and water. After drying 0.34 g of the title
compound is obtained (MH+: 413). c.)
2-Phenyl-7-iodo-9-chloro-10-cyano-s-triazolo[l,5-a]qui
noline: To the solution of 5 g
2-phenyl-7-iodo-9-hydroxy-10-cyano-s-triazolo[l,5-a]qu
inoline in 50 ml of acetonitrile, 9 g phosphoryl
chloride is added and the mixture is heated at reflux
temperature for 5 hours. The reaction mixture is
poured onto 500 ml ice-water, the solid material is
filtered off and dried to obtain 5 g of the title
compound (MH+: 431). d.)
2-phenyl-7-iodo-9-benzylamino-10-cyano-s-triazolo[l,5-
a]quinoline: 2.5g of
2-phenyl-7-iodo-9-chloro-10-cyano-s-triazolo[l,5-a]qui
noline and 10 g of benzylamine are mixed and stirred
at room temperature for 15 minutes. The reaction
mixture is diluted with diethyl ether - hexane mixture
and the precipitated solid material is filtered off.
After drying 1.88g of the title compound is obtained
(MH+: 562). e.)
2-phenyl-7-(pyridin-3-ylV9-benzylamino-10-cyano-s-tria
zolori,5-a]quinoline: To the suspension of 0.6 g
2-phenyl-7-iodo-9-benzylamino-10-cyano-s-triazolo[l,5-
a]quinoline in 10 ml dimethoxyethane, 0.1 g of
tetrakis(triphenylphosphine)palladium(0), 0.25g of
pyridine-3-boronic acid and 10 ml of 1 mol/liter
concentration sodium hydrogen carbonate solution are
added. The reaction mixture is stirred under argon
atmosphere at reflux temperature for 5 hours, then it
is evaporated and the residue is treated with ethyl
acetate. The precipitated solid material is filtered
off. After drying 0.3 g of the title compound is
obtained (MH+: 453).00063 45 The above compound can
also be prepared in the following way: f.)
2-Phenyl-7-trimethylstannyl-9-benzylamino-10-cyano-s-t
riazolo[l,5-a]quinolme: The solution of 0.25 g
2-phenyl-7-iodo-9-benzylamino-10-cyano-s-triazolo[l,5-
]qumoline, 0.6 g hexamethyldistannate and 0.1 g
tetrakis(triphenylphosphine)palladium(0) in 3 ml
dioxane is heated at reflux temperature under nitrogen
atmosphere for 5 hours. The solvent is then removed
and the residue is treated with diethyl ether. The
precipitated solid material is filtered off. After
drying, 0.24 g title compound is obtained (M+: 539).
g.) 2-Phenyl-7-(pyridin-3-yl
)-9-benzylamino-10-cyano-s-triazolo[l,5- ]quinoline:
To the solution of 0.2 g
2-phenyl-7-trimethylstannyl-9-benzylamino-10-cyano-str
iazolo[ l,5- ]quinoline in 10 ml dimethylformamide,
0.05 g of tetrakistriphenylpalladium(O) and 0.1 g of
3-bromopyridine are added. The solution is stirred at
100 0C under nitrogen atmosphere. The solvent is then
removed at reduced pressure and the residue is treated
with ethyl acetate. The precipitated solid material is
filtered off. After drying 0.1 g title compound is
obtained (MH+: 453). 1H-NMR (DMSOd 6), d,ppm: 8.68
(br,lH); 8.33(d,lH); 8.12-7.91(m,4H); 7.89-
7.64(m,5H); 7.53-7.05(m,7H); 5.15(d,2H). Example 10.2.
2-Phenyl-7-(pyridin-3-yl)-9-benzylamino-10-cyano-s-tri
azolo[l,5- a]quinoline hydro gensulfate: Title
compound is prepared by the general method disclosed
above by adding a solution of sulphuric acid to the
compound prepared according to Example 10. 1H-NMR
(DMSOd 6), d,ppm: 8.78 (br,lH); 8.43(d,lH);
8.32-7.96(m,4H); 7.89- 7.74(m,5H); 7.53-7.05(m,7H);
5.17(d,2H). Example 11. 2-Phenyl-7-(4-methylpiperazin-
1-yl)-9-(2-pyridylmethylamino)- 10-cvano-s-triazolo
1.5- ]quinoline In the general formula (I) R1 and R2
stand for hydrogen atom, R3 stands for ryridin-2-yl
group, R4 means group (b), where W stands for nitrogen
atom, Z stands for -NR 12-group - where R12 means
methyl group-, the value of m and o is 2, the value of
r, p and t is 0, R5stands for phenyl group, R13 stands
for cyano group, X stands for NH group and the value
of n is 1. a.) 1,2-Diamino-3
-cvano-4-hvdroxy-6-(4-amino-4-methylpiperazin-4-ium-
1- vDquinolinium ditosylate : To the solution of 3.7 g
of 2-amino-3-cyano-4-hydroxy-6-(4-methylpiperazin-lyl)
quinoline in 20 ml dimethylformamide, 4.4 g of
0-tosylhydroxylamine in 50 ml dichloromethane is added
dropwise at 2O0C in 15 minutes. After 5 hours of
stirring the precipitated crystalline material is
filtered off and dried to obtain 3.1 g of the title
compound (MH+: 315). b.)
2-Phenyl-7-(4-methylpiperazin-l-ylV9-hvdroxy-10-cyano-
s-triazolo[l,5- alquinoline: 3.1 g of
l,2-diamino-3-cyano-4-hydroxy-6-(4-amino-4-methylpiper
azin-4-ium-lyl) qumolinium ditosylate is dissolved in
50 ml ethanol and to this solution 20 ml of 1
mol/liter concentration sodium ethylate in ethanol and
2 g of benzaldehyde are added. The reaction mixture is
heated at reflux temperature for 4 hours. The
precipitated crystalline material is filtered off and
recrystallized from dimethylformamide. After drying
1.15 g of the title compound is obtained (MH : 385).
c.)
2-Phenyl-7-f4-methylpiperazin-l-yl)-9-chloro-10-cyano-
s-triazolo[1.5- a]quinoline: The mixture of 1.5 g
2-phenyl-7-(4-methylpiperazin-l-yl)-9-hydroxy-10-cyano
-striazolo[ l,5- a]quinoline and 3.4 ml phosphoryl
chloride is heated at 120 0C for 4 hours. The cooled
reaction mixture is poured onto 30 g of ice, the pH of
the mixture is set to 8 with 10% sodium hydroxide
solution and the resulting precipitate is filtered
off. After drying, 1.3 g of the title compound is
obtained (MH+: 403). d.)
2-phenyl-7-(4-methylpiperazin-
1-yl)-9-(2-ryridylmethylamino)- 10-cyano-striazolo[
l,5- a]quinoline: 1 g of
2-phenyl-7-(4-methylpiperazin-l-yl)-9-chloro-10-cyano-
s-triazolo[l,5- ]quinoline in 5 ml
2-(aminomethyl)pyridine is stirred at room temperature
for 2 hours, then the reaction mixture is diluted with
20 ml of water and the precipitated solid material is
filtered off. After drying, 1.1 g of the title
compound is obtained (MH+: 475). 1H-NMR (DMSOd 6)
d,ppm: 8.68 (br,lH); 8.33(d,lH); 8.19-7.64(m,4H);
7.53- 7.05(m,7H); 5.15(d.2H); 3.38-3.35(m,4H);
2.63-2.59(m,4H); 2.26(s,3H).Example 11.2.
2-phenyl-7-(4-methylpiperazm-l-ylV9-(2-pyridylmethylam
inoV10-cvatio-s-triazolo[1.5- alquinoline
hydrochloride; Title compound is prepared by the
general method disclosed above by adding a solution of
hydrochloric acid to the compound prepared according
to Example 11. 1H-NMR (DMSO-d6), d,ppm: 8.78 (br,lH);
8.43(d,lH); 8.29-7.64(m,4H); 7.53- 7.05(m,7H);
5.15(d.2H); 3.38-3.35(m,4H); 2.73-2.59(m,4H);
2.36(s,3H). Example 12.
2-(3-MethoxyphenylV7-(pyridin-3-ylV9-r4-pyridylm.ethyl
amino)-10-cvano-s-triazolo[l,5- ]quinoline In the
general formula (I) R1 and R2 stand for hydrogen atom,
R3 stands for pyridin-4-yl group, R4 stands for
pyridin-3-yl group, R5 stands for 3-methoxyphenyl
group, R13 stands for cyano group, X stands for NH
group and the value of n is 1. a.)
1,2-Diamino-3-cyano-4-hvdroxy-6-iodo-quinolinium
tosylate: 0.62 g
2-amino-3-cyano-4-hydroxy-6-iodoquinoline in 10 ml of
dimethylformamide is stirred with 1 g of solid
potassium carbonate for 40 minutes. Then, 0.6 g
Otosylhydroxylamine in 14 ml dichloromethane is added
dropwise to the reaction mixture. Stirring at room
temperature is continued for 4 hours. The precipitated
crystalline material is filtered off and dried to
obtain 0.57 g of the title compound (MH+: 327). b.)
2-(3-MethoxyphenylV7-iodo-9-hydroxy-
10-cyano-s-triazolo [1,5-a] quinoline: 0.32 g of
l,2-diamino-3-cyano-4-hydroxy-6-iodoquinolinium
tosylate, prepared in Example 10, is dissolved in 15
ml ethanol and to this solution 2 ml of 1 mol/liter
concentration sodium ethylate in ethanol solution and
0.16 g of 3-methoxybenzaldehyde are added. The
reaction mixture is heated at reflux temperature for 1
hour. The precipitated solid material is filtered off
and washed with ethanol and water. After drying, 0.33
g of the title compound is obtained (MH+: 442). c.)
2-f3-methoxyphenylV7-iodo-9-chloro-
10-cyano-s-triazolo \1,5-al quinoline: To the solution
of 5 g
2-(3-methoxyphenyl)-7-iodo-9-hydroxy-10-cyano-s-triazo
lo[l,5- 



jquinoline in 50 ml of acetonitrile, 9 g phosphoryl
chloride is added and the mixture is heated at reflux
temperature for 5 hours. The reaction mixture is
poured onto 500 ml ice00063 48 water, the precipitate
is filtered off and dried to obtain 5 g of the title
compound (MH+: 461). d.)
2-f3-Methoxyphenyl)-7-iodo-9-(4-pyridyhiiethylaminoV10
-cyano-s-triazolo[l,5- a]quinoline: 2.5g of
2-(3-methoxyphenyl)-7-iodo-9-chloro-10-cyano-s-triazol
o[l,5-a]quinoline and 10 g of (4-pyridyl)methylamine
are mixed and stirred at room temperature for 15
minutes. The reaction mixture is diluted with diethyl
ether/hexane mixture and the precipitated solid
material is filtered off. After drying, 1.88 g of the
title compound is obtained (MH+: 533). e.)
2-(3-Methoxgphenyl)-7-(pyridin-3-yl)-9-(4-pyridyknethy
lamino)-10-cyano-striazolo[ l,5- a]quinoline: To the
suspension of 0.6 g
2-(3-methoxyphenyl)-7-iodo-9-(4-pyridylmethylamino)-10
- cyano-s-triazolo[l,5- a]quinoline in 10 ml
dimethoxyethane, 0.1 g of
tetrakistriphenylpalladium(O), 0.25 g of
pyridine-3-boronic acid and 10 ml of 1 mol/liter
concentration sodium hydrogen carbonate solution are
added. The reaction mixture is stirred under argon
atmosphere at reflux temperature for 5 hours, then it
is evaporated and the residue is treated with ethyl
acetate. The precipitated solid material is filtered
off. After drying 0.35 g of the title compound is
obtained (MH+: 484). 1H-NMR (DMSOd 6), d,ppm: 8.68
(br,lH); 8.33(d,lH); 8.29-7.84(m,4H); 7.79-
7.64(m,3H); 7.53-7.05(m,7H); 5.18(d.2H); 3.84(s,3H).
Example 12.2.
2-(3-MethoxyphenylV7-rpyridin-3-yl)-9-r4-pyridylmethyl
aminoV10-cyano-s-triazolo[l,5- alquinoline
hydrogensulfate: Title compound is prepared by the
general method disclosed above by adding a solution of
sulphuric acid to the compound prepared according to
Example 12. 1H-NMR (DMSO-d6), d,ppm: 8.78 (br,lH);
8.38(d,lH); 8.36-7.89(m,4H); 7.79- 7.69(m,3H);
7.63-7.05(m,7H); 5.18(d.2H); 3.91(s,3H). By the above
procedures, using the appropriate starting materials,
the following compounds of the general formula (I)
shown in Table 1. have been prepared:00063 49 Table
1.SYSTEM AND METHOD FOR REPAIRING COMPOSITE PARTS
RELATED APPLICATIONS This nonprovisional patent
application claims priority benefit, with regard to
all common subject matter, of earlier-filed U.S.
provisional patent application titled "Automated
Composite Repair Using Three-Dimensional Metrology
Equipment", Serial No. 60/91 6,700, filed May 8, 2007.
The identified earlier-filed application is hereby
incorporated by reference in its entirety into the
present application. BACKGROUND 1. FIELD Embodiments
of the present invention relate to a system and method
for repairing composite parts, such as aircraft parts
and the like. More particularly, the invention relates
to a system and method for creating a map of a
plurality of composite ply edges. The map may be used
for manufacturing and applying filler composite plies
to the ply edges of the composite part, replacing a
removed damaged portion of the composite part. 2.
RELATED ART Composite parts for use in airplanes and
other applications may be made from strips of
composite material laid by hand or by a numerical
control (NC) machine in adjacent paths to form a
composite ply. Multiple layers of ply, infused with
resin and built up on top of each other, are then
hardened by applying heat and pressure during a curing
process. Typically each ply is comprised of fibers
having a particular orientation, and each ply's fibers
may have a different orientation than the orientation
of the fibers of its adjacent plies. Composite parts
are generally strong and light-weight. However,
composite components can be expensive and
time-consuming to manufacture, so it is not always
cost-effective to replace a composite part when it is
damaged. Therefore, methods have been developed to
repair damaged sections of composite parts. Current
composite repair technology requires that an operator
manuallycut out the damaged area and then taper-sand
the cut edge of the composite part, such that each
successive adjacent ply edge extends farther inward
laterally than the preceding ply edge. An operator
then places a clear, tough polymeric polyester film
over the taper-sanded area of the composite part and
tapes the clear film to the composite part. Next, the
operator traces the ply boundary, also referred to as
the ply edge, for each of the taper-sanded composite
plies onto the clear film with a pen. The operator
must also determine and keep track of the fiber
orientation for each ply. Once all boundaries are
traced, small holes are cut into the clear film such
that a dashed boundary pattern can be transferred from
the clear film tracings to a ply of composite
material. The operator then uses a pen to individually
trace each of the ply boundaries from the clear film
to a composite material ply for manufacturing filler
plies, being careful to keep the same fiber
orientation as was recorded for each corresponding ply
of the composite part. Then the operator uses scissors
or a knife to cut the plies along the traced lines for
the filler plies. The filler plies are then placed
inward of their corresponding ply boundaries and the
curing process is initiated. This repair method can be
mistake prone and time consuming. In addition, this
method is limited in its accuracy and ability to
precisely match the taper-sanded ply boundary to the
filler ply's peripheral edge. Accordingly there is a
need for a method for precisely repairing a composite
part does not suffer from the problems and limitations
of the prior art.SUMMARY Various embodiments of the
invention provide a composite repair system and method
for assisting in the repair of a cured composite part
in which a damaged portion has been cut out and
removed, exposing a plurality of composite plies and
their corresponding composite ply edges. The composite
ply edges may be 360-degree continuous edges and may
be taper sanded such that successive adjacent plies
extend farther laterally than their preceding plies.
The composite repair system may comprise a light
source to illuminate the ply edges, an image capturing
device to obtain an image of the ply edges, and a
computing device for processing the image of the ply
edges and creating a map of the ply edges based on the
image. The map may be used to manufacture filler plies
for replacing the damaged portion of the composite
part. The light source may be a single light source or
a plurality of light sources which may be turned on or
off in a variety of combinations. Additionally, the
image capturing device may obtain one image or a
plurality of images wherein various types of light or
various locations of light sources are used in each of
the plurality of images. The map may be based on
information from a single image or from a plurality of
images. Specifically, the map of the ply edges may be
created based on the contrast in reflective properties
of adjacent plies as displayed in the image. Also, the
fiber orientation of each composite ply may be
determined by the computing device based on the amount
of reflection provided by the ply as displayed in the
image for each mapped ply. Some embodiments of the
invention may also comprise a numerical control (NC)
machine for receiving the map from the computing
device to manufacture the plurality of filler plies
for filling the space inward of the composite ply
edges. The NC machine may manufacture each filler ply
with a peripheral edge shaped such that it corresponds
with the ply edge of one ply of the composite part and
has the same fiber orientation as that one ply. The
repair system may also comprise a projector for
projecting an image of the map created by the
computing device onto the ply edges. This may allow a
person repairing the composite part to visually see
where each ply edge is located and accurately match
the filler ply with each corresponding ply edge. These
and other important aspects of the present invention
are described more fully in the detailed description
below.BRIEF DESCRIPTION OF THE DRAWINGS Embodiments of
the present invention are described in detail below
with 



reference to the attached drawing figures, wherein:
FIG. 1 is a schematic diagram of a composite part and
a composite repair system according to an embodiment
of the present invention; FIG. 2 is a perspective view
of the composite part of Fig. 1 and an accordion
fringe interferometry (AFI) device according to an
embodiment of the present invention; FIG. 3 is a block
diagram illustrating certain components of the
composite repair system; FIG. 4 is a map having
splines representing ply edges of the composite part;
FIG. 5 is a top perspective view of the composite part
with filler plies applied inward of the ply edges; and
FIG. 6 is a fragmentary sectional view of the
composite part with the filler plies applied inward of
the ply edges. The drawing figures do not limit the
present invention to the specific embodiments
disclosed and described herein. The drawings are not
necessarily to scale, emphasis instead being placed
upon clearly illustrating the principles of the
invention.DETAILED DESCRIPTION The following detailed
description of the invention references the
accompanying drawing figures that illustrate specific
embodiments in which the present invention can be
practiced. The embodiments are intended to describe
aspects of the invention in sufficient detail to
enable those skilled in the art to practice the
invention. Other embodiments can be utilized and
changes can be made without departing from the scope
of the present invention. The following detailed
description is, therefore, not to be taken in a
limiting sense. Embodiments of the present invention,
as illustrated in Fig. 1, provide a composite repair
system 10 for assisting in the repair of a composite
part 12 having a peripheral edge 14 and a plurality of
cured composite plies 16, each having a ply boundary
18, also referred to herein as a ply edge. The
composite repair system 10 may comprise a light source
20, an image capturing device 22, a computing device
24, a numerical control (NC) machine 26, and an image
projecting device 28. The repair system 10 is operable
to create a map 50 of the ply boundaries 18 around an
area where a damaged portion of the composite part has
been removed and use the map 50 to manufacture filler
plies 46 for replacing the damaged portion of the
composite part 12. The cured composite part 12 to be
repaired may be formed of any composite material known
in the art, such as traditional composite laminates
constructed of plies 16 of fiber-reinforced materials
stacked on top of each other. Fiberreinforced
materials may contain a strong, stiff fiber, such as
glass, boron, and graphite, embedded in a softer
matrix material, such as some form of epoxy. For each
individual ply 16, each fiber may be aligned at a
constant angle with respect to a rectangular axes. The
composite part 12 may comprise the plurality of
composite plies 16 impregnated with a resin and cured
by pressure and heat to bond the plies 16 together and
create a strong, light-weight composite part 12. For
each ply 16 of the composite part 12, the fibers may
be oriented in a different direction than the fibers
of its adjacent plies 16. Additionally, the ply
boundaries 18 may be formed by cutting out a damaged
portion of the composite part 12 and taper-sanding the
resulting 360-degree ply boundaries 18 (or edges) such
that each adjacent ply 16 extends further inward of
the peripheral edge 14 of the composite part 12 than
its preceding adjacent ply 16.The light source 20 may
be a flash on a camera, a laser light source, a light
bulb, or any light source known in the art. In various
embodiments of the invention, the light source 20 may
produce visible light. The light source 20 may include
a plurality of light sources for shining light from a
variety of locations with respect to the ply
boundaries 18 of the composite part 12. For example,
the light sources 20 may form a ring around the ply
boundaries 18 and may be turned on and off
independently in a variety of combinations. By shining
light onto the ply boundaries 18, reflective
properties of plies 16 having various fiber
orientations can be used to detect the ply boundaries
18, as discussed in greater detail below. The image
capturing device 22 may be any image capturing device
known in the art, such as a digital camera, a thermal
imaging camera, an infrared camera, an x-ray machine,
a scanner, a laser-based scanner, etc. The image
capturing device 22 may capture an image 30 of the ply
boundaries 18 of the composite part 12. The image
capturing device 22 may be a plurality of image
capturing devices and may obtain images 30 from a
plurality of locations with respect to the ply
boundaries 18 of the composite part 12. For example,
in various embodiments of the invention, as
illustrated in Fig. 2, an accordion fringe
interferometry (AFI) device 32 may be used to light
and obtain images 30 of the ply boundaries 18. AFI
three-dimensional imaging systems are described in
detail in U.S. patents 5,870,1 9 1 and 6,031 ,61 2,
the disclosures of which are herein incorporated by
reference in their entirety. The AFI device 32
comprises two light sources 20 for illuminating the
plies 16 with an interference fringe pattern, known in
the art, and the image capturing device 22 for
recording the curvature of the fringes from a
viewpoint offset from the light sources. By using the
degree of apparent fringe curvature and the known
geometry between the camera and light sources, the AFI
algorithms can create a map of the surface of the
object being scanned. AFI-based scanners may record an
XYZ surface point coordinate for every pixel of the
image 30. The computing device 24 may include any
number of processors, controllers, integrated
circuits, programmable logic devices, or other
computing devices and resident or external memory 34
for storing data, images, and other information
accessed and/or generated by the computing device 24.
As illustrated in Fig. 3, the computing device 24 is
preferably coupled with the image capturing device 22,
a display36, the memory 34, a user interface 38, the
NC machine 26, the image projecting device 28, and
other components through wired or wireless
connections, such as a data bus 40, to enable
information to be exchanged between the various
components. The computing device 24 may also include a
power source 42 and I/O ports 44, as described herein.
The computing device 24 may implement a computer
program and/or code segments to perform the functions
described herein. The computer program preferably
comprises an ordered listing of executable
instructions for implementing logical functions in the
computing device 24. The computer program can be
embodied in any computer-readable medium for use by or
in connection with an instruction execution system,
apparatus, or device, and execute the instructions. In
the context of this application, a "computer-readable
medium" can be any means that can contain, store,
communicate, propagate, or transport the program for
use by or in connection with the instruction execution
system, apparatus, or device. The computer-readable
medium can be, for example, but not limited to, an
electronic, magnetic, optical, electro-magnetic,
infrared, orsemi-conductor system, apparatus, device
or propagation medium. More specific, although not
inclusive, examples of the computer-readable medium
would include the following: an electrical connection
having one or more wires, a portable computer
diskette, a random access memory (RAM), a read-only
memory (ROM), an erasable, programmable, read-only
memory (EPROM or Flash memory), an optical fiber, and
a portable compact disk read-only memory (CDROM). The
memory 34, may be integral with the image capturing
device 22, integral with the computing device 24,
stand-alone memory, or a combination of both. The
memory may include, for example, removable and
non-removable memory elements such as RAM, ROM, flash,
magnetic, optical, USB memory devices, and/or other
conventional memory elements. The memory 34 may store
various data associated with the composite repair
system 10, such as the computer program and code
segments mentioned above, or other data for
instructing the computing device 24 and system
elements to perform the steps described herein.
Further, the memory 34 may store various imaging
parameters for interpreting and processing the image
30 obtained by the image capturing device 22. The
various data stored within the memory 34 may also
beassociated within one or more databases to
facilitate retrieval of the information. 



The user interface 38 permits a user to operate the
composite repair system 10 and enables users, third
parties, or other devices to share information with
the composite repair system 10. The user interface 38
may comprise one or more functionable inputs such as
buttons, switches, scroll wheels, a touch screen
associated with the display 36, voice recognition
elements such as a microphone, pointing devices such
as mice, touchpads, tracking balls, styluses, a camera
such as a digital or film still or video camera,
combinations thereof, etc. Further, the user interface
38 may comprise wired or wireless data transfer
elements such as a removable memory including the
memory 34, data transceivers, etc., to enable the user
and other devices or parties to remotely interface
with the composite repair system 10. The device may
also include a speaker for providing audible
instructions and feedback. The user interface 38 may
be operable to provide various information to the user
utilizing the display 36 or other visual or audio
elements such as a speaker. Thus, the user interface
38 enables the user and composite repair system 10 to
exchange information relating to the guidance
composite repair system 10, including maps 50 of the
ply boundaries 18, orientation of the plies 16, images
30 received from the image capturing device 22, etc.
The power source 42 provides electrical powerto
various composite repair system 10 elements. For
example, the power source 42 may be directly or
indirectly coupled with the image capturing device 22,
the computing device 24, the display 36, the memory
30, and the user interface 38. The power source 42 may
comprise conventional power supply elements such as
batteries, battery packs, etc. The power source 42 may
also comprise power conduits, connectors, and
receptacles operable to receive batteries, battery
connectors, or power cables. The I/O ports 44 permit
data and other information to be transferred to and
from the computing device 24 and the image capturing
device 22. The I/O ports 44 may include a TransFlash
card slot for receiving removable TransFlash cards and
a USB port for coupling with a USB cable connected to
another computing device such as a personal computer.
The NC machine 26 may be a tape-laying NC machine for
manufacturing composite plies 16. Specifically, the NC
machine 26 may use information from thecomputing
device 24 regarding ply boundaries 18 and ply
orientation in order to form filler plies 46 of a
shape and size corresponding with the shape and size
of the ply boundaries 18. This allows for precise
integration of the filler plies 46 with the ply
boundaries 18, such that the filler plies 46 may be
used to replace the damaged portion of the composite
part 12. Each filler ply 46 manufactured by the NC
machine 26 may be manufactured with a peripheral edge
48 shaped such that it precisely matches up or
corresponds with the composite ply boundary 18 of one
ply 16 of the cured composite part 12. The image
projecting device 28, such as a laser projector, may
be used to project ply boundary and ply orientation
information onto the composite part 12. Specifically,
the image projecting device 28 may project a
ply-boundary map onto the ply boundaries 18,
illuminating the ply boundaries 18 so that the
operator or an automated placement machine (not shown)
can be instructed as to where each of the filler plies
46 should be placed. This is useful since the ply
boundaries 18 may be difficult to detect visually by
the naked eye. In operation, the computing device 24
may process the image 30 from the image capturing
device 22 to determine information regarding ply
boundaries 18 and ply orientation. The computing
device 24 may then send this information to the NC
machine 26, which is operable to manufacture composite
filler plies 46 to replace the damaged portion of the
composite part 12. Specifically, a method of detecting
ply boundaries to repair the composite part may
comprise cutting out a damaged portion of the
composite part 12 ; taper-sanding the composite plies
16 around the 360-degree ply boundaries 18; shining a
light onto the ply boundaries 18; obtaining the image
30 of the ply boundaries 18 with the image-capturing
device 22; creating the map 50 of the plurality of ply
boundaries 18 using the computing device 24 based on
the differing reflective properties of adjacent plies
16 as displayed in the image 30; and determining the
orientation of each composite ply 16 based on the
reflective properties of each ply 16 as displayed in
the image 30. For example, if the image 30 is a
grayscale image having 256 shades of gray, a large
change in intensity detected between one area of the
image 30 to another can be mapped as one ply boundary
18 (or ply edge). More specifically, if an intensity
level of zero is detected next to an intensity level
of 256, then the computing device 24maps the boundary
between these two opposite intensity levels as the ply
boundary 18. This difference in luminance of plies 16
is caused by adjacent plies having different fiber
orientations. For example, plies with a 90-degree
fiber orientation will reflect a different amount of
light than plies with a 0-degree fiber orientation.
Likewise, both 90-degree fiber orientation and
0-degree fiber orientation will reflect a different
amount of light than a 45-degree fiber orientation. So
while the difference between intensity levels may be
used to map ply boundaries 18, the actual intensity
level of the ply 16 (the area between two detected ply
boundaries) allows the computing device 24 to
determine the fiber orientation of the ply 16. For
example, the computing device 24 may be programmed to
detect that a ply with a measured grayscale intensity
level of 256 has a fiber orientation of 90-degrees. In
general, a light and dark contrast between adjacent
plies 16 as displayed in the image 30 may allow the
computing device 24 to distinguish where a ply
boundary 18 is located and the orientation of each
composite ply 16. These examples and other specific
examples of determining the fiber orientation vary
depending on the camera location relative to the ply.
In various embodiments of the invention, the image
capturing device 22 may obtain multiple images 30 from
multiple angles and directions. Each image 30 may also
be obtained with different light sources 20 or with
the light source(s) directed at the ply boundaries 18
from different locations. This allows all portions of
the 360-degree continuous ply boundaries 18 to be
detected. When a ply is located at the edge of a part,
the ply boundary detected may not be a full
360-degrees. The ply boundaries 18 detected in the
multiple images 30 may be combined or merged into one
map 50 of the ply boundaries 18 by the computing
device 24 and may be displayed on the display 36 or
projected onto the composite part 12, as described in
greater detail below. The map 50, as illustrated in
Fig. 4, may include splines 52 which trace where the
computing device 24 has detected ply boundaries 18.
Additionally, the computing device 24 may label the
portion of each ply 16 exposed between the splines 52
according to the orientation of the fibers of the ply
16. The repair method of the present invention may
also comprise the steps of the computing device 24
providing the orientation and ply boundary mapping
information to the NC machine 26 for generating the
filler plies 46 required to fill the space inward of
the ply boundaries 18. The method may further comprise
projectingthe map 50 directly onto the composite part
12 with the image projecting device 28 such that the
map 50 may provide location and/or orientation
information for each filler ply 46 to a person or
installing apparatus for installing the filler plies
46. In some embodiments of the present invention, the
repair method may further include matching each filler
ply 46 with its corresponding composite ply 16, as
illustrated in Figs. 5-6. As discussed, the peripheral
edge 48 of each filler ply 46 may be manufactured to
match the shape of its corresponding ply boundary 18
and each filler ply 46 may be manufactured to match
the fiber orientation of its corresponding composite
ply 16. So, guided by the image projecting device 28,
a person or installing apparatus may place each filler
ply 46 inward of its corresponding ply boundary 18 and
then cure the entire composite part 12 and the filler
plies 46 to finish the repair of the composite part
12. Although the invention has been described with
reference to the embodiments illustrated in the
attached drawings, it is noted that equivalents may be
employed and substitutions made herein without
departing from the scope of the invention as recited
in the claims. For example, in some alternative
embodiments of the invention, fiber distribution,
concentration, shape, and size may be also determined
by the computing device 24 for the composite plies 16,
in addition to fiber orientation and ply boundaries
18, based on detection of these properties in the
images 30 



obtained. Having thus described an embodiment of the
invention, what is claimed as new and desired to be
protected by Letters Patent includes the
following:Claims 1. A computer-readable medium encoded
with a computer program for repairing a composite
part, a portion of the composite part being cut to
expose a plurality of composite plies and their
corresponding ply edges, the computer program
comprising: a code segment for receiving data
corresponding to at least one image of the ply edges,
wherein the at least one image displays differing
properties of adjacent plies; and a code segment for
creating a map of the ply edges based on the at least
one image of the ply edges. 2. The computer-readable
medium of claim 1, wherein the map comprises outlines
of the ply edges detected based on differing
reflective properties due to varying fiber
orientations of each successive adjacent composite
ply. 3. The computer-readable medium of claim
1,wherein each of the ply edges are substantially
continuous ply edges. 4. The computer-readable medium
of claim 3, the computer program further comprising a
code segment for instructing a numerical control (NC)
machine to generate each of a plurality of filler
plies for filling the space inward of the composite
ply edges based on the map of the ply edges, wherein
the NC machine manufactures each filler ply with a
peripheral edge shaped such that it corresponds with
the ply edge of one ply of the composite part. 5. The
computer-readable medium of claim 1, the computer
program further comprising a code segment for sending
the map to an image projecting device for projecting
an image of the map onto the ply edges.6. The
computer-readable medium of claim 1,wherein the map
also includes the orientation of the fibers for each
ply depending on the amount of light reflected by the
ply. 7. The computer-readable medium of claim 3,
wherein the cut portion of the composite part is taper
sanded such that the ply edge of each successive
adjacent ply extends farther inward laterally than the
previous ply. 8. The computer-readable medium of claim
1, wherein the at least one image is received from a
digital imaging device. 9. The computer-readable
medium of claim 1, wherein the at least one image is a
plurality of digitally captured images of the ply
edges, each captured while at least one of a plurality
of light sources is shining on the ply edges from at
least one of a plurality of locations in relation to
the ply edges. 10. The computer-readable medium of
claim 9, wherein each of the plurality of light
sources can be turned on or off independently and each
of the plurality of images are captured while various
combinations of light sources are on or off.11. A
method of detecting ply edges of a plurality of
composite plies to repair a cured composite part, the
method comprising: shining a light onto the composite
ply edges of the cured composite component; obtaining
an image of the composite ply edges with an
image-capturing apparatus; creating a map of the ply
edges based on the contrast between adjacent plies in
the amount of light reflected by each ply; and
determining the fiber orientation of each composite
ply based on the amount of light reflected by each
ply. 12. The method of claim 11, wherein successive
adjacent composite plies have differing fiber
orientations and plies with a fiber orientation other
than 0-degrees reflect a different amount of light
than plies with a O-degree fiber orientation. 13. The
method of claim 11, wherein each of the plurality of
composite ply edges of the cured composite component
form a substantially continuous edge inward of an
outer periphery of the cured composite part. 14. The
method of claim 13, further comprising obtaining
multiple images of the composite ply edges, with light
shining from different directions for each image. 15.
The method of claim 14, wherein the image-capturing
apparatus obtains each image from a different location
with respect to the composite ply edges. 16. The
method of claim 13, further comprising providing the
ply edge map and the fiber orientations of each ply to
a numerical control (NC) machine for generating each
of a plurality of filler plies required to fill the
space inward of the composite ply edges, each filler
ply manufactured by the NC machine with a peripheral
edge shaped such that it corresponds with the
composite ply edge of one ply of the cured composite
part and has the same fiber orientation as that one
ply.17. The method of claim 16, further comprising
projecting the ply edge map directly onto the ply
edges with an image projector such that the projected
image may guide a person or an installing apparatus as
to where each filler ply should be placed. 18. The
method of claim 13, further comprising taper sanding
the composite component at the ply edges such that the
edge of each successive adjacent ply extends farther
inward from the outer periphery than the preceding ply
edge. 19. The method of claim 17, further comprising
placing each filler ply peripheral edge adjacent its
corresponding composite ply edge and curing the
composite part and the filler plies.20. A method of
detecting a plurality of substantially continuous ply
edges of a plurality of composite plies of a composite
part to be repaired, wherein the ply edges are inward
of an outer periphery of the composite part and
wherein each successive adjacent ply may have a
different fiber orientation than its preceding ply,
the method comprising: shining a light onto the
composite ply edges of the cured composite component;
obtaining an image of the composite ply edges with an
image-capturing apparatus; creating a map of the ply
edges based on the contrast in reflective properties
of adjacent plies as displayed in the image;
determining the fiber orientation of each composite
ply based on the amount of reflection provided by the
ply as displayed in the image for each mapped ply;
providing the map and the fiber orientations of each
ply to a numerical control (NC) machine for generating
each of a plurality of filler plies for filling the
space inward of the composite ply edges, each filler
ply manufactured by the NC machine with a peripheral
edge shaped such that it corresponds with the
composite ply edge of one ply of the cured composite
part and has the same fiber orientation as that one
ply; and placing each filler ply peripheral edge
adjacent its corresponding composite ply edge and
curing the composite part and the filler plies. 


