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TRIP;ZOLO-QUINOLIN DERIVATIVES USEFUL AS ADENOSINE RECEPTOR LIGANDS

The present invention relates to adenosine As receptor ligands of the general
formula (I), within those preferably antagonists, as well as their salts, solvates and isomers,

and the pharmaceutical compositions containing them, to the use of the compounds of the

general formula (I), as-well as-their salts,-solvates and isomers, to-the-preparatien of the - --

compounds of the general formula (I) and their salts, solvates and isomers, furthermore to

the new intermediates of the general formulae (IT) and to the preparation thereof.

Adenosine is a welidﬁown component of several endogenous molecules (ATP,
NAD?, nucleic acids). Besideé, 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:
Aj, Az and As. The A; subtype is partly responsible for inhibiting the adenylate cyclase by
coupling to G; membrane prd%ein, partly influences other second messenger systems. The
Az receptor subtype can be subdivided into two further subtypes — Ay, and Ay, -, which
receptors stimulate the adenylate cyclase activity. The sequence of adenosine Aj; receptors
has been recently identified from rat testis cDNA library. Later it was proved that it
corresponds to a novel, functii)nal adenosine receptor. The activation of the Aj receptors is
connected also with several second-messenger systems: e.g. inhibiting of adenylate cyclase,
and stimulating of phospholipase C and D. |

‘The adenosine receptors are found in several organs and regulate their functions. -

Both A; and Aj, 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 A; receptors. In the heart, also the Aj receptors
mediate the negative inotropic, chronotropic and dromotropic effects of adenosine. The
adenosine Az, receptors located relatively in a higher amount in the striatum, display a

functional interaction with dopamine receptors in regulating the synaptic transmission. The
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have been classified into three main cl asses: Al, A2 and A3. The Al
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For therapeutic use it is essential to ensure that the molecule does not bind, or bind
only in the case of very high concentration to the Aj, A, and Agy sub-types of the
- 20  adenosine receptor. Our present invention relates to the compounds of the general formula

(M as well as their salts, solvates and isomers which have great selectivity for the Az sub-

type of the adenosine receptor.

Our aim was to prepare A, Iigands'ﬁrst of all with triazolo-quinolin structure, and

25  within those preferably antagonists, which have strong antagonistic effect and show high
selectivity for the Az receptor, i.e. they inhibit the Aj receptor in much lower concentration

than they inhibit the Aj, Az, and Ay, receptors. Further aims were to have stability,
bioayailability, therapeutic index and toxicity data which make possible to develope the

new compounds into drug substances and that due to their favourable enteral absorbtion the

30 compounds can be applied orally.
o A first aspect of the present invention, there is provided compounds of the general formula () -
wherein '

R! stands for hydrogen atomn or a straight or branched Cy4 alkyl group;
R?  stands for hydrogen atom or a straight or branched C,.4 alkyl group;




~corresponds to a novel, functional adenosine receptor. The activation of
the A3 receptors is connected also with several second-negssargero0syst ens:
e.g. inhibiting of adenylate cyclasé, 25 and stinulating of phospholipase
C and D. The adenosine receptors are found in several organs and regul ate
their functions. Both Al and Ala receptors play inportant roles in the
central nervous system and cardiovascular system In the CNS, the
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regul ating the [ a ] SSi The 21 June 2006 .2 Al a adengsi ne
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have been idenfil 1 8% SFHBEY 2R @RS MiEsen 3fq5e; 208 (ane; sulphus atogapr entionally-i s-
the highest in substilubideByidae @Ngloteh dglebrandielaScsH P%&@OQQB@{ gl so
has -inmportant regulatory function in the-regulation of “tRe Vascufar tone
and plays a rol @anghef s alkoxy greup.iog halogematem; cel | s. Contrary to At and AZa
receptors, \I\herl@a&lﬁﬁs?oi ssue_distribution was detected on the protein

| evel , the presence o erﬁ?fcfmAS receptors was detected on the basis of

their 100 nRNA }.2bytadicByigress ioptionally altstifutsd With AHRADSNBEYEEEES BF Sncddce

rat her | ow conpari 1o, other .suhbtypes and hi ghly speci es dependent. A3
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The A3 antBgb#ids{er Bydspgea siom enn eyno grpuphemineeasbayli geupalia ndkéxycarbenyyr oups

of 15 fl avonoigg&?, oﬁcﬁb&ﬁﬂ&’pyri di ne derivatives, triazoloquinazolines,
t hi azol onapht hyri di nes an irazol opyrim di nes. The present invention

rel at.ed t R astagsisdbr hydsegesfaterf bee biraight A3 branched Cy, alkyl group, ora C;4 alkylene
group, optionally substituted by a phenyl! group,or fora phenyl group, benzyl group,
thienyl group or furyl group, optionally substituted by a methylenedioxy group, or
one or more straight or branched Cy.4 alkyl group, straight or branched Ci4 alkoxy
group, hydroxy group, trifluoromethyl group, cyano group or halogen atom, amino,

20 mono- or dialkylamino group, or for a 5 or 6 membered heteroaromatic ring,

containing one, two or three nitrogen atoms, or a 5 membered hetcroarométic 1ing,
| containing one nitrogen atom and one oXygen atom or one nitrogen atom and one
sulphur atom, optionally substituted by'one or more straight 6r branched C;4 alkyl
group, straight or branched Cy4 alkoxy group, or halogen atom;

25 X stands for a —CHp- group, -NH- group, -NR'%- group, or a sulphur atom or an
oxygen atom or a sulpho group or a sulphoxy group -wherein R'? stands for a
straight or branched Cy4 alkyl group or Cs.4 cycloalkyl group-;

n - stands for zero, 1 or2—
and their salts, solvates, and their optically active isomers and the salts, solvates
30 thereof.

A second aspect of the present invention, there is provided coﬁpouﬂds of the géneral formula (Ia)

according to the first aspect, wherein
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group, or halogen atom or for a5- or 6 nenbered heteroaromatic ring,
cont ai ni ng one, bmeched €hs etkyb gnoup, creighhtosriwanched £15 allere geerp, hydroxy
‘het eroaromatic rin cgﬂt ai ni ng one nitrogen atom -and-one. oxygen- atom
or - one -nitrogenggggr?{ gECLHRMLA phur atom optionally- substituted by

one or nore Rfaid @Mt st@id for apakeen Glont add RY lan@ ROURimStokathent nivthyléfedialed
Cl4 al koxy group, or halogen atom R4 and R5 form together an
group, :

R® stands for hydrogen atom or a cyano group, aminocarbonyl group, Ci4
alkoxycarbonyl group, or carboxy group;

R’ stands for hydrogen atom or a straight or branched Cy.4 alkyl group, ora Ci4
alkylene group, optionally substituted by a phenyl group,or for a phenyl group,
benzyl group, thienyl group or furyl group, optionally substituted by a
methylenedioxy group, or one or more straight or branched C;4 alkyl group,
straight or branched C,4 alkoxy group, hydroxy group, triflucromethyl group,
cyano group or halogen atom, amino, mono- or dialkylamino group, or fora 5 or
6 membered heteroaromatic ring, containing one, two or three nitrogen atoms,
or a 5 membered heteroaromatic ring, containing one nitrogen atom and one

oxygen atom or one nitrogen atom and one sulphur atom, optionally substituted

by one or more straight or branched C,.4 alkyl group, straight or branched C4
alkoxy group, or halogen atom; |

X  stands for a -CH,- group, -NH- group, -NR™- group, or a sulphur atom or an
oxygen atom or a sulpho group or a sulphoxy group -wherein R'? stands for a
straight or branched C,4 alkyl group or Casg cycloalkyl group-;

n stands for zero, 1 or2 —

- and their salts, solvates, and optically active isomers and the salts, solvates thereof.

Detailed meanings of the above listed substituents are as follows:.




10 1, 3-but adi enyl group, optionally substituted with a methyl enedi oxy group
or one or nore straight or branched Cl.4 al kyl group, straj ghk 2006 branched
Cl -4 al koxy group, hydroxy group or hal ogen atom R6 stands for hydrogen
atom or a cyano _group, am nocarbonyl group, Cl4 al koxycarbonyl group, or
car boxy gr8%bmm§ 67 stands for hydrogen atomor a straight or branched
Cl-4 al kyl group, or a Cl.4 al kylene group, optionally substituted by a
phenyl group,or for a phenyl group, benzyl group, thienyl group or fury!

, |1 C
group, optionally Byubshioit &€ thihcRed el NG ERlaB* Ve GHAN eI Y %E&,ripr °

straight or branched Cl14 al kyl group, straight or branc
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het eroaromatl%- ) ng, containing one, two or three nitrogen atons, or a 5
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one or m)r e JETPRTRGH Ptofﬂ"aWH@BKMSE&OWW“@@?’&Brﬁlar%P‘F‘%’FYg*Rre%ﬁbﬁrM
Cl4 al koxy gr@tm;hogyg{@bogen atom 25 X stands for a -CH2- group, -NH
- group, -NR 12. group, or a sulphur atomor an oxygen atomor a sul pho
group or a sul phoX¥e d&e@mﬁromﬁ@r@mcmazmggmsorfmo or theeer mltrgmn gpmp magaghed

C14 al kyl groyp oprlmﬁgzcﬁerc%&:thﬁl Kl RN 12 b AOIR L, FRERdind, i ,n[%“d

their salts, ‘Solvates efroptically’a velsorre’r
sol vates 30 pyreeinesd IA,%m@zlndnag fike tingfs ophmaﬂiyedsﬁtutedmyetr[tmmn;yl gheye is
provi ded rrpound forml a accor di
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or branched Glorﬂrrﬁbﬂﬁ)dxa@ﬂ@ﬂﬂxxazo‘f& ttﬁizarbdi%otﬁa&&olm‘ﬂlgOﬁi%rhr%t@ﬁ@t&halﬁy s%EJti@dt%t or
branched C14 alﬁ@;/l 5 oup, R3 stands for hydrogen atom or straight or
K

branched C14 B b&istPor a phenyl
Salts of the compounds of the general formula () mean salts given with inorganic

and organic acids and bases. Preferred salts are those given with pharmaceutically accepted
15 acids as for instance hydrochloric acid, sulphuric acid, ethanesulphonic acid, tartaric acid,
succinic acid, fumaric acid, malic acid, citric acid.
Solvates mean solvates given with various solvents, as for instance with water or
ethanol.
The compounds of the general formula (I} show geometric and optical isomerism,
20 therefore the invention also relates to mixtures of the geometric isomers, to racemic or
optically active geometric isomers, as well as to their salts and solvates.
A favourable group of the compounds of the general formula (I) is formed by the
compounds of the general formula (1), wherein
R! stands for hydrogen atom, or methyl group;
25  R*stands for hydrogen atom, or methyl group;
R’ stands for phenyl-, thienyl- or furyl group;
R%, R%, R ang RM independently from each other stand for hydrogen atom, straight or
branched Cy4 alkyl group, straight or branched Cp4 alkoxy group, hydroxy group or
halogen atom,or .
30 R°and R" stand for hydrogen atom and R® and R™° form together a methylenedioxy group,
_ R¢ stands for hydrogen atom, or cyano group;
R stands for 4-methoxyphenyl group, 3-methylphenyl group, 3-methoxyphenyl group, 3-
 thienyl group, 3-pyridyl group, 3-hydroxyphenyl group or 3-furyl group;




" .Cl4 al koxycarbonyl group, or carboxy group; R7 stands for hydrogen atom or

“group, thienyl group, or furyl group, optionally substituted by one or nore
strai ght vwo opessaeshed Cl4 al kyl group, straight or branchedzChhealobgxy
group, or halogen atom or for a 5- or 6 nmenbered heteroaronmatic ring,
containing one, tw or three nitrogen atons, or a 5 nenbered

het er oar o i.c ring, containing one nitrégen atom and one oxygen atom or
one nitrog Stﬁ?‘ifrﬁggﬁlaﬁcﬂi'@ugm@heﬁygeatmman@tional |y substituted by one or

nore strai ght ogRpapghed Cl4 al kyl group, straight or branched Cl4 al koxy
group, or halogen atom Rs, R9, R10 and R' independently from each other

stand for Mﬂm’gesaltsa,tsomates,tcﬁlﬂic adtive iSYAAE | k r,ou straight or
branched Cl14 al ko roup, h d?lg),(y Srloup O?ﬁtﬁaggsgléﬁsgw(%%gg}er%g_ and R 1

Xy
stand for hydro Cé?gjdnfaé’ﬁﬂr aedthe] tlfoering tcogpobeds omplying GBI Ybove
group, sR6 &tmpgs for hydrogen atom or a cyano group, am hocarbonyl group,

a straight or b2-¢hdiehoxgba @ljﬂwbeﬁiﬁéiﬁino%o- aﬁ%‘“%%@ﬁb‘?ﬁgl ‘g{‘fg’&‘%"benzyl

optionally substituted by a phenyl “group, or for "a
.group, thienyl %%EBW"{HWWbyImelioeasahb-x-tﬁaman’1th51h irin?
met hyl enedi oxy r..one or nore straight or branche 14 al kyl group,
strai ght or br a:%éﬁ%@dﬁ%ﬁle%?cﬁwh@y&%j@'ﬁwgéwylgm;lQ-c}"mbuddamib[ﬂyﬂ-a]
group, cyaimligr oup or hal ogen atom amnmi no, nono- or dial kyl am no group, or
for ab‘z or 6 nenbered heteroaromatic ring, containing one, two or three
ni trotfén at oms,2'(3GVY@YB—%ﬁmmﬁnaﬁyamﬁépm&}@org_@ﬁmﬁmg_g'u(gjiﬁginglneh

ne sul phur

ni trogen atom gng.qne o n,alom or one nitrogen atom an

-4t om. optional ?3%"8’@5%)@6%8’(@-9- tesnylwethytaneine)- FGcpatto-stridzolafit; fedqEhalth,

al kyl* gr oatfdl theirlsalr€) RbIvak al koxy..group, or hal ogen atom X
stands for a -Cl-lgll-tggrouS?'m@eggsf%ﬁl%ﬁm9“%?’%&61%86#’&'&@@%?&& atom or an

oxygen atom or a sul pho group or a sul phoxy group -wherein R12 stands for a

StT i gNt B dikPUAFSLLEE o edthesiten o Obbho Ve iR  HELQAI kY 0T OUD-
for the preparation of a compound of the general formula (1), its salts,
solvates, optically active isomers and their salts and solvates-wherein in the
formula R, R?, R®, R, R®, R%, R”, R®, X and n havethe same meaning as
defined in the first aspect, characterized by ring closure of an 1,2-diamino-pyridinium
salt of the general formula (II), wherein R!, R% R3, R R®, R®, R’, X and n have the
- same meaning as defined in the first aspect, with a compound of the general Formula (VII),
wherein R; is defined in the first aspect, and if desired transforming the substituentsof the
| comppund of the general formula (I) thus obtained in each other by methods
known per se and/or transforming the compound of the general formula (I) thus
obtained into its salts, or solvates, or liberating it from its salts or solvates and/or
separating it into its optically active isomeric forms or transforming the optically

active forms into the racemic form.

In a fourth aspect of the present invention, there is provided pharmaceutical
compositions containing as active ingredient one or more compounds
of the general formula (I) — wherein R, R% R3, RY R®, R® R, X and n have the same

- meaning as defined in the first aspect — or their salts, solvates, or optically active isomers and

the salts, solvates thereof, in admixture with one or more excipients used in the

pharmaceutical industry.




n stands for zero, 1 or 2 and their salts, solvates, and optically active
isoners and the salts, solvates thereof. Detail ed nmeani ngs2plude¥®ogbove
| i sted substituents are as follows::5&21 June 2006 WD 03/053968 4 By a
straight or branched Cl-4 al kyl group we nean nethyl-, ethyl-, propyl-,

i sopropyl -, butyl-, isobutyl-, secondary-butyl-, terciary-butyl-,
preferably ethyl- or methyl group. By a straight or branched Cl-4 al koxy
group we nean net hoxy-, ethoxy-, propoxy-, 5 isopropoxy-, butoxy-,

i sobut oxy-, secondary-butoxy-, terciary-butoxy-, preferably ethoxy- or
met hoxy Agodeismboditiaf et Ra@as heatdd ri ng contai ning one or two or three

T e R AL R RS BB o gk poncr
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group. 1 eteroaromatic ring containing oné nitrogen atom and one
oxygen dnhalablehparentetad amderansdeymal Sdreyulitingz sz klee stbjcets oif dhe imventpnzBice

ring. The ring is optiqnally substituted a L4 .al kyl. group, .S of
! he s onpeHEPRsFeSRRtiGE (aRosT A (16, S s et e Jh. e Brerss BB
and or gapj i : {iSn2Mhe sBRE Somb¥aiond, st of all
phar nac.?é%’.g‘élgpr;%&é‘gggﬁt e ﬁ§,1sg8%§§§ié1§§ge§gir1 1i nst aﬁce hygrgchl'ori c acid,
sul phur itgblatsi aid cephderese thehwefeared pharmdcantieal fornsci d,  succini ¢ aci d,
fumaric acid, _malic acid, citric _ acid. Solvates nean s Igat es given w.t

| -

h .
various sol veRles, abayer phaymacehficad wORWOSHeR: 8 Tepaed| bY TARPYHIR oBHAS of

t he gener r : ; [ i.cal isonmerism 20 therefore
t he i‘nv@W%&gﬁgg%Fé@ﬁnzég%ol%ﬁ?%étggdagﬁq}eﬁg}%éorret ric isonmers, to racenmic
or opticall Wl?&édlﬁ%)tﬂﬁ@ﬂ?ﬂfei genéADfRiala @pcaedd used in aedtirg patlsalbgies,dnthe

sol vates. A favourable group of the conpounds of the general formula (1) i's
formed Higvelopment of which A receptor plays a role.

The compounds of the present invention having selective activity on the Aj reccptorr
can be used in the therapeutic and/or preveniive treatment of disfunctions of the heart,
kidney, respi_-raltory system, central nervous system. They inhibit the protective effect of
adenosine in growing fumor cells, prevent mast cell degranulation, inhibit the cytokine
production, reduce the inraocular pressure, inhibit the TNFq release, inhibit the migration
of eosinophils, neutrophils and c;ther immune cells, inhibit the bronchoconstriction and
plasma extravasation.

Based on these effects , adenosine ‘As receptor antagonists of the present invention
may be therapeutically useful as antiinflammatory, antiasthmatic, antiischemic,

antidepressant, antiarrhytmic, renal protective, antitumor, antiparkinson and cognitivc;




conpounds of the general formula (la), wherein R
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_ ;gzc ed Cl-0 al kyl group, straight or bfanched Cl4 al koxy grou hyd y
group or  h3hemendabd My a3 Rmyabel ukiful irs thertge s oenthid PEsyeRialt eﬁfﬂé‘?%f@ and

R10 form toget her a nethyl enedi ox
Cyano. qr oudEEios iaits erTia AREEHIRFIPRIP S GHee SCOELH b EAHF Rttty of

3-met hoxyphenyl group, 3; e u i} vl
aroup o ey T R S Sy e o ekt oup
r Oxlﬁgﬁt{ﬁcﬁﬁt Qffe@id reRctfn@ndegf aminltis,apdisomeivy duduced ERFPORSERS Pmcaﬁ%,

optically Ive isonmers and the salts I '
f avourfibl sclarodetrha aftbfitisvther VUL afé;ﬂ%ﬁﬁ\:%M@ﬁﬁ%gegﬁg%g&qﬁgdﬂmms

criteria: 2-(4- -0. ' i
5-a] qui no|dis,q=:£1§e, ..I\%m%tnhsox igeggély l.gsor?asl%s?n%yéu?ﬂti%; | Qygeyensidn! Mickzogical Hunction
2 {5 R Ldlsoaded MR iBeo U 1S syapONsatni Schotiofueresa 5l Rirpycol.

: ro . : -9-(2-furyl net hyl am - 10- ’ y
-a]  qui N@6R13821I00; P. G. Baraldi és%’. A. Borea, TiP LA Oghed0- cyano-s-triazol o[ 1,5

2-(3-Pyridyl)-9-(2-thienyl hyl am - 10- - Sl - .
(5 hyr oy pndigiepipotatedn PR remion BB R fefhiohd el e lreiapmaro oL

| : / . .
sol a}@‘gd t a5k sﬁ@ilr bs astﬁﬁﬂayetﬁm aABtARDE| ¥laaeima euinsormlesgigragdtindasmp
rovi ded _ereof., n a tni r.d aspect of the present invention, there is
'Fl) ﬁite @15{&&&@9&@eﬁ1ﬁﬁ,}tybexa|arﬂmhamammpa igg@pgfound of the general formula’
: s salts, solvates, optically active isoners and their salts and

sol vat es- Wiek gl Aplddof h€present invention, there is provided use

of the compounds of the general formula (I) - wherein R!, R?, R?, R*, R>, RS, R’,

X and n have the same meaning as defined in the first aspect — for the manufacture ofa

* pharmaceutical composition for the treatment of diseases in development of which the

receptor A; piays arole.

In a sixth aspect of the present invention, there is provided use

of the compounds of the general formula (I} — wherein R! R? R3, R*, R, RS, R,
X and n have the same meaning as defined in the first aspect — according to the fifth aspect as As
ligand for the manufacture of a pharmaceutical composition for the treatment of
diseases of the heart, kidney, respiratory organs and central nervous system, for the
inhibition of the protection of adenosine in growing tumor cells, prevention of mast
cell degranulation, inhibition of the cytokine production, reduction of intraocular
pressure, inhibition of the TNFo release, inhibition of eosinophil, neutrophil and other

immune cell migration, inhibition of bronchoconstriction and plasma exfravasation.

In a seventh aspect of the present invention, there is provided use
of the compounds of the general formula (I) — wherein

the same meaning as defined in the first aspect — according to fifth and sixth asp

R., R% R, RY, RS, RS, R
X and n have ects
tor antagonist for the manufacture of antiinflamatory, antiasthmatic,

as A3 recep
antiischemic, antidepressant, antiarchytmic, renal protective, antitemor, antiparkinson

and cognitive enchancing pharmaceutical ‘compositions and in compositions for the

treatment or prevention of miocardial referfusion injury, chronic obstructive '




formula Rt, R2, R3, R4, R5, R6, R, Rs, X and n have the same neani ng as
defined in the first aspect, characterdzed by ring cl osure20fu#m006
1, 2-diam no-pyridinium salt of the general forrmula (I1), wherein Rt, R2,
R3, R4, R5, R6, R, X and n have the same neaning as defined in the first
-aspect , Wingiehth wspeshelitheirrefentineentiom theeglis Movideduse (VI 1), Wherein R is

defined i ' ) nd 4.f ired, transf 80,4 Bl i t ueni sof
t he conpgoufiltgggﬁrhf) e %eoﬁgﬁ%ge 6%158 alﬁglﬂ) Twlﬁ%rebnl?d%gg‘ ’% °2§t ’(t}g’ler by
met hods X aknewiveiersame naacih@as deficatidh e fitsngppedi e acandigun thedifth, isivta age Baeath

fornmula,(1) .thus obtained jnto its salts, or solvates, or |liberating it
f r oYL ahfis Lecgptos antpgerist 1oR dreomanufasiure qf pharmaceitical GompASItIRAOr y acti ve

| soner i e iRAMRNPHF JisERES AN DGsthiifz, OPrald )(RD%CﬁiaYlt@%ﬁxQ,rtﬁﬁmir,’Hlf&r ige racemc

form In a fourth aspect of the present I nventi o ere 1's provided
phar macangtinflathmetemy diseasesrischeona, diypoxig, achyamota and rienajrdistiasast one or nore
conpounds of the general fornmula (I) - wherein R, R2, R3, R4, R5, R6, R7,

X and n have jRsne @BodiNBR M) Feldks il 4deel i n the first aspect - or their
salts, solvates, or optically active isomers and the salts, solvates

t her eof , compeimidsiofitles gérieral dosmula (Bineheeitpiennobthasbave pathrlogies. Suggested

phar maceuti cal industry. 5a 21 Juyne 2006, Anot.her epbodj nent r to

Phe. oo oftibhdestels Bukc 1000 mecHBue HEeenIsRPRInE 5 (BE AaF gn SRERerkl & e o

corrpwdsdﬁgaskgﬁd ﬁgg{ %?igﬂtoétglﬂf"i‘?é atiedf, their isonmers, salts and solvates,
y O onposi ti

whi ch~™are prerera ral =c 0Si ns, but inhal able, parenteral and
transder mal f oramdherisubjest ef Giedhsentionk et prepdratitne of theeotpenndyiod theagrsoeal

SRS e AT T LTS
e o T et ot AP DY 65 e, bspeehe o gomery
SPE Yy ke WASLORSR ol gk v o {210 ¢ oo

pat h&GOogi es, in the -

| In the :process according to our invention an 1,2-diamino-azinium salt of the general
formula (I[) is reacted with a compound of the genefal Formula (VII), wherein R is

: déﬁned above and Y stancis for hydrogen atom, halogen atom or a Cy.4 alkoxy group,
preferable with the suitable acid halogenide or ester (D.W. Robertson, J. Med. Chem., 28,

25 717, (1985)) and the compound of the general formula (I) thus obtained is, if desired,
transformed into its salts, solvates or, liberated from its salt, solvate and separated into its
geometric or optical isomers.

 The ring closure can be carried out in the presence of friethylamine in
dimethylformamide of of other compounds known as catalysts for ring closures similar

30 type. '

The ring closure can be carried out within wide temperature range, preferable

within 20°C and 150°C.




devel opment of which A3 receptor plays a role. The conmpounds of the present
I nvention having selective activity on the A3 receptor cap]bhseupeg in the
t herapeutic and/or preventive treatnment of disfunctions of the heart,

Ki dney, resfig@isoys System central nervous system They inhibit the
protective effect of adenosine in growing tunor cells, prevent nmast cell
degranul ation, inhibit the cytokine prodyction, reduce the inraocular
pressure, inhibit _the TNFa_ el ease, inhibft the mgration_ of eosinophils,
neutrophils and otf Sr“‘}emﬁ‘uﬂqéhec%“}@“nqsrﬂflﬁﬂﬁ gengigbfogp %‘ﬁ&ﬁd%%’r@ttl?ﬁﬂéfpm@ﬁﬁi iated

pl asma ext r awaseéth@by kBawEtheddd. hese effects , adenosine A3 r ecept or
ant agoni sts of the present I nvention may be therapeutically usef ul as
anti i nfl ant nat or y I'hasempainanef the geranali fomevia (c-whegain ﬂuetptraemanfk R R?,

antiarrhytm gg4 e | r n n|t|veV\D
03/ 053968 21 Juiﬁqudogg‘r”g’?g}r?h%ﬁigﬁﬁw ﬁoggg "a‘f%" hafet S“"r’]"o"gqmg Raieiod e

t r eat ment Sor ap:roeg@mn thn ooé da:mcmsaa:tdi al Schem«pdzr by Mmﬂnattunwfyhe @B1pONdS of the

obstructive di s COPD) and.adul t, respl ratqry, d S

Syndr one. (ARG % AFE TERPBRE IPuER P e B e B hprer,
dyspnea, al | ®Ti Rowbdahj RIChefi Sgc. Pdikifl Tiafis IPQ’Y@QIP%YYG' Tﬂiﬁﬁe@yr BeReNges.
urticaria, 5 _scleroderma, arthritis) other autoi mune-di seases,

i nf | ammat or y B5MRes 44 Messwer, Chergi B 135, 4P 992, FopNorminstiati agentgeeterpipO-asi s,
rheumati sm (oypRatEs I
di abetes (K tN.yﬂ% ot z?lﬁ%as&ucnag?ésgﬁlﬁh%erg sh‘%ﬂ %%h%?ﬁam’ﬁg&% gﬂ%@?g
2000; P. 1 B#daldi es P. A Borea, TiPS 21:456,2000). The conpounds of the
present inventio be pref.erabl e used f th r.eat ment , of p di spases
such ‘as asthnma, and m%ilﬂg% gqegfféjéf?gml?m “E"h(flr?"éﬁ& Tgeanings p fory
di seases, i sBAGRA, &S, Rypox fe B Idefidandbavanen tRNabpd SRS aRe cé:ﬂpcﬁnag éf e

ed use of the conpounds of

aspect of thfo&%res(g‘% i nvention, there is provi
t he general (1Y usingmsthods keewn pep se Mg,lﬂSOOFR@ﬂdMEd Chemadgttn have
the same neany,ng283200f) ned in the first aspect - for the manufacture of a

15 The compounds of the general formula (IV) — wherein the meanings of R*, R® | RS
are as defined above — can be prepared from the compounds of the formula (V), by using
methods known per se (D.L. Leysen, J. Heterocyclic Chem., 24, 1611, (1987)).

The compounds of the general formula (V) — wherein the meanings of R*, R°, RS
are as defined above — can be prepared by using methods known per se (Pfizer (Inc) USP

20 4,175,193).

The compounds of the invention, of the general formulae (), (1), () and OV)),
their preparation and biological activity are demonstrated in the following Examples,

without limiting the scope of claims to the Examples.

25  Fig. 1 shows compounds of the formula (),
Fig. 2 shows compounds of the formula (Ia),
Fig. 3 shows compounds of the formula (II),
Fig. 4 shows compounds of the formula (II),
Fig. 5 shows compounds of the formula (IV),

30  Fig. 6 shows compounds of the formula (V),
Fig. 7 shows compounds of the formula (VI),

" Fig.8 shows compunds of the formula (VII)

Fig. 9 shows Reaction Scheme 1.

SUBSTITUTE SHEET (RULE 26)




- treatnent or

‘pharmaceutical conposition for the treatnment of diseases in devel opnent of
- which the receptor A3 plays a role. In a sixth aspect of ?2hgieresent
invention, there is provided use of the conpounds of the general formula
(I') - wherein R?, R2, R3, R4, R5, R6, R7, X and n have the sane neaning as
defined in WA&EHPPEt aspect - according to the fifth aspect as A3 |igand
for the manufacture of a pharnaceutical conposition for the treatnent of
di seases of the heart, kidney, resplrator organs and central nervous
system for the |nh|b|t|on of the protﬁftl?n of adenosine in growi ng tunor
cells, prevention of mast cell degranura on i nhibition of the cytokine
production, r&gamgleon of intraocular pressure, inhibition of the TNrFa

rel ease, i nhiRQi _ i.nmune cel

m gration, inHEH Relzyiann s : ravasation. In a
seventh aspecin Qneﬁaﬁ%nﬁﬁlﬁ%ﬁ 'Rt‘ ahmuéaadmr h)HB@g’eﬁ aioﬁlsm%i' @u;pk" faﬂafaﬂ
conpounds of the general formula (1) - erein ,

X and n hade ﬁﬁ@-Kﬁﬁ%ﬂh%dﬁih§N&@YHéﬂWneB-|ﬁmnﬁ%ﬂ1ﬂwgw a@pBCR -Haubdbdﬁﬁg to
fifth and six a t. for the manufacture of
ant||nflanato%§?ﬁ§ﬂﬁ££ §Fﬁ§ﬂﬁgnéﬁ&§ﬁ%ﬁ$gcﬁﬁ%§8%5%n idepressant

antiarrhytmc, renal protective, antitunor, antiparkinson and cognitive
enchanci ng ph 5 .ﬁ?UE'Ca|()1 osLt|ons and in conpositions for the

& referfusion injury, chronic

obstructive 6%@ hidiReoL 906 éﬂZ@ﬂnﬁ-ﬂBﬁaﬁoﬂﬂ@@ﬁky@ﬁmﬂﬁ%@r§§ﬁﬂtof'ﬂh‘é%bh@n

there is provided use of the conpounds of the general fornul ] wherein
R, R2, R3O pehloggs is heatequndex sirrag gt bl €. (The reaghen ﬁa@aw:nw%e hOEUES t he

first aspect oun3Qa6Q%Mld%kel QalMial b&mzecﬂvpf.a % 6% Ndium AFBEELS s

recept or antagoni st for the manufacture o arnaceutlcal conposi tion for
t he treat ment Thé redilipmgeiios podeipitate ds filiered omhemd'ltmmﬁ;l of Iveter ofvfier dryinpr |

allergic and,i.nfl or ea scheni hypoxi a, arrhytm a and renal
di seases. Anof & nﬁ%&'ﬁéﬁ %ﬁ P%%B“%gﬂbﬁ% use of compounds of the
general formula (I) in the treatnent of the above pathol ogi es. Suggested

daily dose_is_0,1-1000 active ingredient de endin% on the nature and
sever enesdd of SH (400 » DMSO-dg): 7.21 ppm, (s, 2H, NH), 7.35-7.40 ppm, (dd, 1H, 6-H),

7.53-7.57 ppm, (d, 1H, 5-H), 7.70-7.75 ppm, (dd, 1H, 7-F), 7.93-7.98 ppm, (d, 1H, 8-H)

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

5 g of 2-amino-3-cyano-4-chloroquinolin and 11 ml of benzylamine are heated under
20 stirring at 130 °C. The reaction mixture is poured onto 50 ml of water, the resulting
. precipitate is filtered off, washed with 50 ml of water. The pale-yellow precipitate is
- recrystallized from dimethylformarmide to obtain 5.2 g of the title compound. Mp.: 206
°C.

25 NMR, &y (400 MHz, DMSO-dg): 5.02-5.03 ppm, (d, 2H, N-CH,), 6.22 ppm, (s, 2H, NH,),
7.14-7.16 ppm, (dd, 1H, 6-H), 7.24-7.26 ppm,(dd,1H, 5-H), 7.30 ppm, (s, 5H, Ph), 7.50-
- 7.52 ppm, (dd, 1H, 7-H), 8.16-8.19 ppm, (d, 1H, 8-H), 8.30-8.33 ppm, (t, 1H, NH)

¢.)_1,2-Diamino-3-cyano-4-benzylamino-guinolinium-tozylate

30 To the solution of 2,0 g of 2-amino-3-cyano-4-benzylaminoquinolin in 30 mi of
'dimethylformanﬁdc 1,78 g O-tozyl-hydroxylamine in 20 ml dichloromethane are dropped
at 20°C within 15 minutes.. The reaction mixture is stirred for 5 hour, than the precipitate is




15 di sease and on sex, weight etc. of the patient. Further subject of the.
invention is the preparation of the conpounds of the general judcoroogl a (1)
and of the internedi ates of the general fornulae (I1), (Il1l), and (I1V). The
i ntermedi ates of the general fornmula (I1) are novel. Substituents of the
general foYQPAWE611), (I111), and (IV) have the neanings as defined above.
20 In the process according to our invention an 1,2-di am no-azinium salt of
the general formula (I1) is reacted with a conpound of the general Formula

(VI1), whereln R7 i.s. defined above d st.ands for _hydr.ogen ata al ogen
atomor a CI‘J-“&sr ‘%%x'gheg‘Fﬁwg WE‘I‘%‘F‘@?@BP%HWGF g ﬁ@“@fﬁufzéglfﬁ’%acﬁc oﬂﬁl%goeni de
or ester (D.%{fr]eﬁ,@lg%fﬂﬁqiﬂecgmpm;m.;g@joc 28, 25 717, (1985)) and the

€Jg

conmpound of eneral formula (1) thus obtained is, if desired,
transforned into its salts, solvates or, |liberated fromits salt, solvate

and separ at egl 2@. I-Meth (Sg%h&)gg@ﬁénkﬁmﬂfm%%&%‘«-ﬂn‘@_@ﬁ,%ag%ﬁﬁ%ﬁql”9 cl osure can
be carried ou | yI'f or mam de or of

ot her conpouhathckniztone afs2,@ gt hRydEnsnd-8cymiorgbankyaninespugiolinivartozd@e andbd The

W Uhi n 200 REDTiBE 2 85t s dubin G atbelbe Mo afint RofFee B ik °

conpounds  of att108°Qy GRe haktufedt PFohred Odth 08y dfevdidrahs testiblpredpiotedeactitatder by
known met hods, The compounds of the g%eneral faormula (11) -V\hergiéjécthe

meani ngs of ®f andgpcrystallisedtppm gastonpigle txgiyp d.11g of the tile cOBPPHGIMRE SV ES- can be
obt ai ned by several known nethods, anong themthe one denonstrated in
Schene 1., by N-am nation of the conpounds of the formula (I1I1l), usingN
“am) naaonl(pr oNES és (AOWHzNDMEO-ds)ya A8 epmchEH), 8158 yd,1HE. 838 @160..3.10 (d2H),

Rowbot ton, J, ofNGM) 730, B8 & S 1dia i Sealdsfp) - G Timari, &,

Haj 6s, S.

Example 2 :
2-(2-Furyl}-9-(2-furylmethylamino)-10-cyano-s-triazolof 1,5-alguinolin

15 In the general formula (I) the meaning of R’ and R is hydrogen atom, R? is 2-furyl group,
| R* and R*form together an 1,3-butadieny! group, R® stands for cyano group, R’ stands for
2-faryl group , X means -NH-group, nis 1.

a.Y2-Amino-3-cyano-4-(2-Furylmethylamino)-auinolin

20 5 g of 2-amino-3-cyano-4-chlorcquinolin and 1 ml of furylmethylamine (furfurylamine) are
heated under stirring at 130 °C. The reaction mixture is poured onto 50 ml of Water, the
resulting precipitate is filtered off, washed with 50 ml of water. The pale-yellow precipitate
is recrystallized from 20 ml etjianol to obtain 4.8 g of the title compound. Mp.: 208 °C.

25 b.)_1.2-Diamino-3-cyano-4-(2-furylmethylamino)-quinolinium-tozylate

To the solution of 2,0 g of 2-amino-3-cyano-4-(2-furylmethylamino)-quinclin in 30 ml
dimethylformamide 1,78 g O-tozyl-hydroxylamine in 20 ml dichloromethane are dropped
“at 20°C within 15 minutes. The reaction mixture is stirred for 5 hour, than the precipitated
white cristalline material is filtered off and recrystallized from acetonitrile to give 2.1 g of

30 the title compound, mp.: 211 °C

¢.). 2-Q2-Furyl)-9-(2-furylmethylamino)-10-cyano-s-triazolof1.5-alquinolin-




‘Baatori es A Messner, Chem Ber., 125, 929 (1992)). For N-am nation agent
preferably 0- tosyl-hydroxylam ne can be applied, but othep; agePogs known
for N-am nation can also be 10 used. The conpounds of the general formula
(I'1'1) - wherein the neanings of R, R2, R3, R4, R5, R6, X and n are as
defi ned abdVR83453488 be prepared from t he corrpounds of the formula (I1V) - by
usi ng nmet hods known per se (Nan Zhang, Bioorg. and Med. Chem Lett., 10,
2825, (2000)). 15 The corrpounds of the geperal formula (1V) - wherein the
meani ngs of are as dflnedggjove- repared fromthe
conpounds of %Onéhef dF‘FfﬂF%\ ?f{l)zo ﬁg (R T -@wﬁmﬁgya@@ fE}“Eolmll_‘g?sen
J. Heter OCyC|tbi-3f]a@"ﬁfH‘ 15 raﬂpynhﬁéh &f@&ﬁ@cmﬁ%&mwm 8 addb® THERAEEn

formula (V) wher ei n t he ‘neani ngs of e, R6 are as defined above -
can be prepareidtugyisysticieg foe 8 theus atk KR '-B@rmg@ﬂéll% powred ontac¥ rasef water, the
4,175, 193).

Gy (1) saqirEpbRag B il ey i SE0ERAL o BT AC
denonst r atded title cotapodndl Mpwi20§CExanpl es, w thout limting the scope of
clainms to the Exanples. 25 Fig. | shows conmpounds of the fornmula (1), Fig.
2 -shows conpounds of the formula (la), Fig. 3 shows conpounds of the

formula (1) ,NMEi & pgm%yrgiﬂ Sim Et{}?{)f 5, B bbt)(d 1HJ, 790 (@, BHows

conmpounds of 't he’ formJIa ows conpounds of the fornul'a
(V), Fig. 77s¢$dﬂ5215bﬁﬁélﬁmﬂ§1)o$6&%lﬁbﬁrﬁ&(raﬂwﬁ)l,l dFg. 8 shows conpunds of
the formula. (VIl). Fig. 9 shows Reaction Schene 1. SUBSTI TUTE SHEET (RULE
26) 21 June 2006 WD 03/053968

10  Example 3

2-furylmethvlamino)-10-ciano-s-triazolo[1,3-a]quinolin

In the general formula (I) the meaning of R! and R? is hydrogen atom, R? is furyl group, rR*
and R® form together an 1,3-butadienyl group, R® stands for cyano group, R’ stands for 3,4
methylendioxyphenyl group, X means -NH-group, nis 1.

15
a.).2-(3.4-Methylendioxyphenyl}-9-(2-furylmethylamino)-10-cyano-s-triazolo[ 1,5-al
quinolin-
To the mixture of 2,0 g 1,2-diamino-3-cyano-4-(2-furylmethylamino)-quinolinium-

tozylate and 15 ml pyridine 2 g of 3,4-methylendioxy-benzoic-acid-chloride are added. The

20  reaction mixture is stirred for 8 hour at 100°C. The mixture is poured onto 50 ml of water,
the cristalls precipitated are filtered off and recrystallised from acetonitrile to give 1,4 g of
-the title compound. Mp.: 185C.

NMR, 8y (400 MHz, DMSO-d): 8.55 ppm (m,1H), 8.51(d,1H), 8,31 (d,1H), 7.93 (1,15,
25 7.57-1.70 (m,3H), 7.05 (d,1H), 6.44 (m,2H), 6.11(s,2H), 5.08 (d,2H).

Example 4
2-(3-Pyridy)-9-(2-tienylmethylamino)-10-cyano-s-triazolol 1.5-a]lquinolin

In the general formula (I) the meaning of R' and R? is hydrogen atom, R is 2-tienyl group,
30 R*and R’ form together an 1,3-butadienyl group, R® stands. for cyano group, R’ stands for
3-pyridyl group , X means -NH-group, nis 1.

a.)2-amino-3-cyano-4-(2-tienylmethylamino)-quinolin




'8 Exanples Exanple 1

2- (4- Met hox) phenyl | - 9- benzyl am no- 10- cyano-s-tri azol o( 1, 5- a @eed@osn I N
general formula (1) R and R2 stand for hydrogen atonms, R3 for phenyl
group, R4 and R5 5 formtogether a 1, 3-butadi enyl group, R6 stands for
cyano group’O®PSlnds for 4- - net hoxyphenyl - gr oup, the meaning of X-is
- -NH group,- nis |.- a.) 2-Am no-3-cyano-4-chloroquinolin: The m xture of
10 g of 2-am no-3-cyano- 4- hydroxyqui nolin nd 15 m of phosphoryl 10

chloride is und stirr 10 e reacti.on n xture cpol ed
Gown. | pour ed > DR R He Py ebibkinghm and 1ol Bt SR Al Rt vl D) o
sodi um hydr oxstigéngS el 130 0. Thelh@ctioBSkixirads )p@hrb@WnW@@lnﬂl dfad&ed, Shef idstlengd

of f, washed with 50 m of water. After drylng 75_&mof the title conpound

i s obtai ned, Brpcipitase i Eltereds offyasher; Villo GOMRL of Pivist T pale-yellowy pieripptate ip

NH2), 7.35-7. é&yﬂﬂﬁhe&% 2§r]ﬂi etfadd) to obZaég‘z ggéﬁlé%ﬂmco&ﬁgoum;ys Hyeg 9€. 70- 7. 75
ppm (dd, 1H, 7- 8 ppm (d,

2- Am no- 3 5cyano benzyl am noow nol | n 5 g of
2- am no- 3-cy Achl _of .benzyl am are heated under
20 stirring Z‘?j) o2y BERI SR8 0 m of water,
the resultingfo pfeabnmiohadfem g dfid-dmined- @fafiq#—\(@:ﬁét@ﬂn&th;ﬂhnﬁ@) glinaifn ne3eml The
pal e-yel l ow p | tate|s stallized fraom tglf m de to obtain
Bt +he BRIt iegin 478 B et PR SO, o)
5. 02-5. 03 pprarofsitd a2 Ko dNwidhid) 15 ﬁm%?espmﬁb réa%uor?mxnh\ﬂé@ smre%l £o+5 ot 1AM (dd,
1H, 6-H), 7.24-7.26 ppm (dd, 1H, 5-H) q;ch H_ Ph), 7.50- 7.52
ppm (dd, 101119reczP1Fa;ed whlimtaﬂmemnaé i, ﬁl!L gt H}d re@ys@mse 1p papetopitrile te)

NH) c.) 1,2- a qui nol i niumtozylate 30 To the
sol uti on of %g‘%'ilgf&g-a @%mﬁg&%ﬁéﬁé@ gégt;‘gnzyl am noquinolin in 30 m of
di met hyl f or mam de 1,78 g Otozyl hydroxyl amne in 20 m.dichl oronethane are
dropped at Zg)C 5 action.m %e IS ?,tirred for 5
hOUF than th -1U-cyano-s-triazolo =2 |QUINnolin-

To the mixture of 2,0 g. 1,2-diamino-3-cyano-4-(2-tienylmethylamino)-quinolinium-

15  tozylate and 20 ml dimethylformamide 4 ml of triethylamine and 4 g of pyridine-3-
' carboxaldehyde are added. The reaction mixture is stirred for 8 hour at 100°C. The mixture
is poured onto 50 ml of water, the cristalls precipitated are filtered and recrystallised from

acetonitrile to give 0.8 g of the title compound. Mp.: 249C,

20 NMR, 8 (400 MHz, DMSO-dg): 9.25 ppm (s, 1H), 8.71 (m,2H), 8,35 (m,3H), 7.86(m,1H),
7.51 (m,3H), 7.17(m,1H), 6.98 (m,1H), 5.25 (d,2H).

Example 5

2-tienylmethyvlamino)-10-cyano-s-triazolo[ 1,5-glquinolin

25  Inthe general formula (D) the meaning of R' and R? is hydrogen atom, R® is 2-tienyl group,
R* and R’ form together an 1,3-butadienyl group, R® stands for cyano group, R’ stands for
3-hydroxyphenyl group , X means -NH-group, nis 1.

a.). 2- 2-tienylmethylamino)-10-cyano-s-triazolo[1.5-a vinolin-
| 306 To the mixture of 2,0 g I,2-diamino-3-cyano-4-(2-tienylmethylamino)-quinolinium-
tozylate and 20 ml dimethylformamide 4 ml of triethylamine and 4 g of 3-hydroxy-
benzaldehyde are added. The reaction mixture is stirred for 8 hour at 100°C. The mixture is




21 June 2006 WD 03/053968 9 filtered off. The resulting white crystalline
material is recrystal lized from acetonltrlle to give 3,1 91 ¢inetddpgtitl e
coimpound, np.: 207 C d.

2- (4- Met ho>_<‘¥§he%;\é%§2i 9- benzyl am no- 10-cyan-s-triazolof 1,5-alquinolin 5 To
the m xture 1, 2- di am no- 3- cyano- 4- benzyl am no- qui nohni um tozyl ate
and 15 -m pyridine 2"g' of ani seaci d=chl ori deare added: The reaction

m xture |s stirred for-8- hour-- at 100C4,The mi xture is poured onto 50 ni
of water, I [ f sed
From acet oni P7rT ot <4 Bt FAgE tﬁ@#r%?aﬁ%fwé i R e 1 L T P
Su (400 MHz, am&mpgn&mgpﬁm(lﬂwdﬂ)pouﬁdm(mmm 8,38 (d,1H), 8.10
(d,2H), - 7.98 (t,1H), 7.39 (m 5H), 7.07 (d,2H), 5.14(d,2H), 3.82 (s, 3H).
Example 2 2-(2-Furvl)-9-(2-furyl met hyl am no) - 10- cyano-s-tri azol of

1, 5-al qui nol maﬁl(noamrngmﬂ@-m)f%@gbxﬁ(&iﬂ) B3¢ (B 829291&11% 83t T8y, S

hydrogen ato IS furyl grou R5form t ogét her

1, 3- but adﬁen;ﬂ; o(gH B, 7.9% (@t%dg‘iﬂ{iﬂ 1H).aind2@n.0d), 7. K (stliﬂds '}fQil(m 1) 639

group, X nmeaps nis 1.

a.)2- Am no- 3- cyano%?(??%éurvl met hyl am no)-quinolin 20 5 g of

~ 2-am no- 3-cyano-4-chloroquinolin and 1 m of furyl nethylam ne

(furfuryl am are te nder stir at 130 The react mxtyre is
bour ed onto. SEesHepd ARy ShpfaSfnies o hifg bt s e Ftmpldaensig. ©
washed with 59#imetfodwRiibed T xapPIEL. ¥RIshowh R Bl tate is recrystallized
from20 nl ethanol to obtain 4.8 g of the title conpound. Mp.: 208 C. 25
b.) 1 ,2-Di am no-3-cyano 4-(2- furvl met hyl am no) - qui nol i ni umtozyl ate To the
solution of 2,0 g of 2-am no-3-cyano-4-(2-furylnethylam no)-quinolin in 30
m- dinmethyl formam de 1,78 g Otozyl-hydroxylamne in 20 m dichl oronet hane
are dropped at 20C within 15 mnutes. The reaction mxture is stirred for
5 hour, than the precipitated white cristalline material is filtered off

and recrystallized fromacetonitrile to give 2.1 g of 30 the title
conpound, rap.: 211 C




C.). 2-(2-Furyl)-9-(2-furyl nethyl am no)-10 cyano-s-triazol of ‘1, 5-al quinolin

21 June 2006 WO 03/053968 10 To the m xture of 2,0 9. - 21 June 2006

1, 2-di am no- 3-cyano- 4- (2-furyl met hyl am no) - qui nol i nium tozylate and 15 m

pyridine 2 g of furan-2-carboxylic-acid-chloride are added. The reaction

m xture is stirred for 8 hour at 100C. The m xture is poured onto 50 m of

water, the cristalls precipitated age filtered off and recrystallised from

acetonitrile to give 1,1 g of the title conpound. M.: 203C. NWVR, 8n (400

MHz, DMBO-d6): 8.74 ppm (t,1H), 8.52 T4bldH), 8,32 (d,1H), 7.90 (m 3H),

7.63 (m2H), 7.14 (m1H), 6.68 (m1H), 6.44(m2H), 5.11 (d,211). 10 Exanple

3 2-(3, 4- Met hvl endi oxyphenyl ) -9-(2-furyl net hvlam no) - 10-ci ano-s-tri azol of

| ,5-alouinolin In the general fornula (1) théneaning of R and R2 is

hydrogen atom R3 is furyl group, R4 and R5 Hn t oget her an

1, 3- but adi enyl group, R6 stands for cyano oupH R7 stands for 3,4

nmet hyl endi oxyphenyl group, X neans - N&E4royp, n.is 1. 15

a.).2-(3, 4- Met hyeendi oxyphenyl ) - 9-( 2- Chi no) - 10- cvano-s-tri azol of

1,5-al  quinolin To the mxture of 2,0 gjj :

1, 2- di am no- 3- cyano- 4- ( 2-furyl net hyl ag’) nol i nium tozylate and 15 ni

pyridine 2 g of 3,4-nethyl endi oxy-ben¥®ic-8ci dhloride are added. The 20

reaction mxture is stirred for 8 hour at / The mixture is poured onto

50 mM of water, the cristalls precipitated are\filtered off and :

recrystallised fromacetonitrile to give 1,4 gR the title conmpound. M.:

185C. NWR, Sa (400 MHz, DMSO-d6): 8.55 ppm (m1H), 8.51(d,1H), 8,31 (d, 1H),

7.93 (t,1H), 25 7.57-7.70 (m 3H), 7.0&)(d,1l—|), 6.44 (m2H), 6.11(s, 211),

5.08 (d,2H). Exanple 4 _ _

2-(3-Pyrigghyly-9-(2-tienyl met hyl annno) - 10- cvano-s-triazolol |,5-alquinolin
No: | X R? R* oS R’ Mp:[°C] |




In the general formula (1) the neaning of Rr and R2 is hydrogen atom R3 is
2-tienyl group,, 30 R4 and R5 formtogether an 1, 3-butadi enylugrong, R6
stands for cyano group, R7 stands for 3-pyridyl group , X nmeans -NH group,
nis 1. a.)2-am no-3-cvano-4-(2-tiedyhhnet hyl am no)-quinolin 21 June 2006
WO 03/053968 11 5 g of 2-am no-3-cyano-4-chloroquinolin and 11 m of

ti enyl met hyl am ne are heated under stirring at 130 T. The reaction m xture
is poured onto 50 ml of water, the resulting precipitate is filtered off,
washed with 50 ml of water. The pale-yellow precipitate is recrystallized
from25 m ethanol to obtain 5.2 g of the title conpound. My.: 208 T. 5
b.)--1; 2-Di ani i no=3-cvano=4- (2=ti enyl nmet hyl am no7 qU|noI|n|un}tazyIate To
the solution of 2,0 g of 2-am no-3-cyano-4-(2-tienyl nethylam no)-quinolin
in 30 m dinethylfornanide 1,78 g Otozyl -hydroxylam ne in 20 n

di chl oronet hane are dropped at 20C within 15 mnutes.. The reaction m xture
is stirred for 5 hour, than the 10 precipitated white cristalline nmateri al
is filtered off and recrystallized fromacetonitrile to give 2.1 g of the
title conpound, np.: 198C c.).
2-(3-Pvridyl)-9-(2-tienvl net hvl am no) - 10- cvano-s-triazol of 1, 5-al quinolin.
To the m xture of 2,0 g.

1, 2-di am no- 3-cyano- 4- (2-ti enyl net hyl am no) - qui nol i nium 15 tozyl ate and 20
m dinmethylformam de 4 m of triethylam ne and 4 g of pyridine-3-

car boxal dehyde are added. The reaction mxture is stirred for 8 hour at
100C. The m xture 1is poured onto 50 mM of water, the cristalls
precipitated are filtered and recrystallised from - acetonitrile to give 0.8
g of 'the title compound. M.: 249C. 20 NWR, SH (400 MHz, DMSO-d6): 9.25 ppm
(s,111), 871 (m?2H, 8 35 (m3H),k 7. 86(m1H) 7.51 (m3H), 7.17(m 1H),

6.98 (m 411), {5.25 {d, 2K) & an%e 5 o
2- ( 3- HydrdoxypHhe 19-( 2- fly| net hvl ank no) - J0- cvanp- gftrijaz
S-gl glr_l?lnc P INH) y 6 ) \r@ AR

I%n
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7\

0
w | O

250

- )
| (L

7\

NH \@ 219

2%

’
s




25 In the general formula (1) the meaning of R and R2 is hydrogen atom R3

is 2-tienyl group, R4 and RS formtogether an 1, 3-butadi eyly,gs oup RO

stands for cyano group, R7 stands for 3-hydroxyphenyl group, X neans

-NH-group, nis 1. a.).2-(3-H :

dr oxyphenyl)-9-(2-tienvl net hyl am no) - 10-cyan-s-tri azol of 1, 5-al oui nolin 30

To the m xture of. 2,0 g. >

1, 2-di am fro=3=gyano=pg=(2 ¥

di met hyl f prmam{de 4 e
r

5

Apt F-Ao)—gpHRo--Ri-ti—tezylate—nd 20 ni
n

! - &

t hyl am ne and 4{g dr gxy- benzgl dehyde
are added| Thejr®&tion m\tpfre §s stipged fof 8 h t 1§j00C220rhe Jmi xture
is 21 Jung 12006 WO 33/ 0539 12 {pourgd onto pO m wat gr, the crfistalls
precipitajed afe filljtered off ang recristalliped from acqtonitrilg to give
0.9 g of fhe t|tle donmpound. Mp.] 248C. NWR, pBn (400 MHz, {DMBO d6): 9. 66
ppm(s,l»-rTR BL (ml1H) 8 52 (m1H), 8 35(m{iH). 5 796(m1H), 7.62

74

(m3H), 4(m 1H), |7. 32( H, V.18 (m1H), [7.01(m1H), .88 (mi1 H, -

5.29- (d,2H) . Btwmctijure a§d Phy cal charactefisticg of furtheg, cofpounds

of genera&r orfrula (1) pr ed {by t met hod degtribed ijn anpl¢ 1. are

shown- i n le]l. Nq.: X R7 Mp: fc] Zﬁune ZFOG 4 GNHOLG0 7NHO231 COM
N

NHO
| NH
13 |
‘ NH
14 :

S
S.

A |
T

—_—

)

158

i - 195
Cc

7\

7\

298
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F;
0

7\
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NH \U Z (5\ 239
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S" NH 239 16 nC NH C216 17 CF3 21June 2006 16 18NHS 217 \ / M 19NH260
20NH, MeO\ I 254 OVe  O-o 232 OM 2le 22| Q207 _ 21 June 2006 .
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Structure and physical characteristics of the intermediates of the general formula (1)

prepared by the method described in Example 1. are shown in Table (1)

Table II.
3
. -/ R
o CRIR),
{m)
No:| R! R? R R B X | n |Mp:rg
H o ~ INEl1]| 192
26 : o
N |
H H NE| 1 202
™
| o o ~ |NE|1]| 25
28 ’
C
H e \©’ li/ NH| 1] 167
29
| ~




S=0U, > 248 O 23~ 24SOzCOB01 25SOML60 21 June 2006 17 Structure and
physical characteristics of the internediates of the general jhryogsa (111)

prepared by the nethod described in-Exanple 1. are shown in Table (11)
Table I'l. R3 No.:R RZR3R4 RSXnMp: [C) Me HHNH1192 26/f ( 27HHOVECNH1202

28HHNH1250 HHCA /NHfI167 1 29 21 June 2006 18
18

H .‘\\Me @ ( NH 1 183
30
: .
} H Me ! @ ( NH | 1 182
31
SN
H H \© ~ N2 1,
32
.
OMe
H H \@ P NH | 2 143
33 OMe 2
H wle @ ( NHE | 2 129
34
N
. H __Me @ ~ |[NH| 2] 136
35
N
H H O ( N-1| 1 212
36 |
X Me
| H | H \© ( S 1 168
37 ' :




30H, MeNH1183 3111., MeNH1182 H H NH2172 32 Ow H H\

, Ve \
S1168

( / NH2143 33 O\ H

| / NH2129 34 H~Me / | / NH2136 35 H H N-1212 36 oMyudd 4dos | /

19

38

39

&

40

Q
Q

A\

Sl

41

42

Q
S

43

1 213
1 234
1 221
| 1 198
1 201
0 214

“Structure and physical characteristics of the intermediates of the general formula (IV)

prepared by ;he methiod described in Example 1. are shown in Table (II)




37 21 June 2006 19 38HC01213 39HH- | Cl NH1234 40HHO C1tNH1221 \ |

41HHVENH1198 HH ~MeONH1201 42\ 43\
characteristics of the internedi ates of the general

by the nethod described in Exanple L are shown in Table (I111)
Me283 47 Me(G360

rc7 HOB60 44\ Cl 250 45\ 278 46C

20
Table I11.

No: |R? * Mp f’(j
HO
\( 360
a4 X
Ci
\f 250
45 N
a
| g 278
46 cl
Me
\( 283
47 W
MeO ,
f 360
48 S
' Z 234
49 S ‘
OMe

| / NH0214 Structure and2phys %8k
formula (1V)

pr epar ed
No: R4 + RSMP
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Exanpl e 53. Tablets of the follow ng conposition are made by jkfoMgacet hods
used in the pharnmaceutical industry 25 ng Active ingredient 5Lactose50 ngy
. Avi cel 21-ng Crospovi done3 ng Nhgne5|unlstearatel myg 21 June 2006 WO

03/053968 23 Biology Methods
21
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Human adenosi ne A3 receptor binding 5 Preparing menbrane suspension:
collect CHO cells expressing hA3 receptors by -washing 21 June2006

- three-tinmes-wth-ieecol d-PBS;entr-ifugate-at 1000 x g-10-m n;

- honegeni zefor--15-- -- sec in buffer (50 MM Tris, 10 rri\/ll\/gCI 2, 1 nM EDTA,
pH 8.0), centrifugate at 43.000 x g fop2 10 m n (Si gma 3K30), suspense the
menbrane preparation in the buffer nentioned above, store the aliquots at
-80 C. 10 Bjndi 19 prﬁ ocol : incubate CHO hA3 nenbrane preparation (2 g
protein conten F I'ncubation buffer (50 "M Tris, 10 M MgC12, 1 nmM EDTA,
3 Un ademlemeofdﬂanﬁ)ll&ﬁﬁ &

[ 1251] AB-I\/%A (p- am no benzyl n%f%ﬁcg{ébghgﬁ‘lpgf g&ﬁoseﬂgg(‘%% 1606le

and 100 usal[imdustty phenyl i sopropyl ] adenosi ne) to define non- speC| f| c
bi ndi ng orA&;gsgu@mgynd in a tg 15 volune of 50 gL for 1 hr at room
tenperature. Filter over Watnman IB glass fibre filters (presoaked in

0. 5%p0$yeWP@ni m ne for 3 hodfsyg wash 4x with |l nm ice-cold 50 MM Tris,
10 "M MJCl. Z4ickf ™ EDTA (pH 8.0) on 96- iﬁe Brandel Cell Harvester.
Detecti-on o act|V| ty: in gama- counti 81470 Wzard, Wallac). Inhibition
[94 = 100-Cfaspovidedey in the presence3ghy t est corrpound - non-specific
activi ty)/ﬁdtaot al activity - non-specifi c 20 activity))*100 Human adenosi ne
Al receptor BYFHIh °3F5?t%par| ng rane suspension: collect CHO cells
expressing hAl receptors by washing three tinmes with ice cold PBS,
centrifugate at 1000 x g 10 m n, honogenize for 15 25 sec in buffer (50 n1\/|
Tris, pH 7.4), centrifugate at 43.000 x g for 10 mn (Sigma 3K30), suspense
t he nenbrane preparation in the buffer nentioned above, store the aliquots
at -80 C. Binding protocol: incubate CHO hAl nenbrane preparation (50 g
protein content) in incubation buffer (50 MM Tris, 3 U nlL adenosine -
deam nase, pH 7.4), 10 nM [ 3H] CCPA 30 (2-chl oro-N6-cycl opent hyl - adenosi ne)
(80.000 dpm and 10 MR- PIA (N-[L-2- phenylisopropyl]adenosine) to define

t he non-specific binding or test conpound in a total volume of 100 L for 3
hr at roomtenperature. Filter over Whatman G-B gl ass fibre '




filters (presoaked in 0.5% pol yethylenimne for 3 hours), wash 4x with 1 nL
ice-cold 50 21 June 2006 WD 031053968 24 nM Tris (pH 7. 4) 200u®R26008! |
Brandel Cell Harvester. Detection of activity: in 96-well plate in the
presence of widioSas»es3 coctail in beta-counter (1450 M crobeta,-Wallac).
Inhibition [ = 100-((activity in the presence of test conpound -
non-specific activity)/(total activity - non-specific activity))*100
Hurmman- adenosi ne Al b receptor binding Bi nd#hg protocol : incubate 7 g of
menbranes (human A28 adenosine receptors transfected into HEK-293 cells,
source: Receptor Bi @igg Inc.), buffer (50 MM Tris-HO, 10 MMM 2, 1 nM
EDTA, 2 U nmL adenosi ne deami nase, pH 7.4), 20 rim[3H CGS 10 21680

(2-[ p- (2- car bony| &eiedsphenyl et hyl am no] 5' - N- et hyl car boxani do- adenosi ne)
(200. 000 dpm and 5Q, arboxam do- adenosi ne) to define the
non- specific binding. or%?%w%ae’i i té r b gt otal volume of 100 gl for 90
mn at rodm Ixeppﬂngtmmmbraﬁelduepe:ﬁibﬁf chait n@HOCfﬁsgé@iéS:siﬁ:{gh{AEs frédeptofsSby

resoaked in _0,5% ol.ye | eni Wi t Ice-cold 50 MM
P 00 o NehBe e arTie o0 598 Bh pntiearesionty 1900 £ s pmopeatreiasy. - -
Cel | Harvestesrechﬁetsmmnsa%w %Cl%mﬁngﬁﬂm‘}x }Ph@B%eﬁ E&%am?me of

H Safe-3 coctail .in beta-counter crobeta, Wl l ac) nhibition [%

= 100- ((acti & foy lpnmm{%lgmaé%@%éumenqee@@ n@mbmmparaﬁgm:@ﬁ@@pﬁbxcmennoned

activity)/ (t kgl ecific activity))* 100 20 Human adenosi ne
A2b receptor bi ned?t%el% %’luﬂtaggr%gt%gcol I ncubate 20.8 g of nmenbranes (human

A2b adend$i nBindivgpirotosol: tinabatt CHO@AAL nhembdhté AOFratinl €, 1 protaie coltemy Iﬁi or

benzan ai ne. abiie BEROSomEMae: fisom Medlp, by zriring F@%’fm%sxs

(8- cycl opent f¢hmihadk; GHEPISADY lix mres%hce( %@Q) 900 dpF ARIGIEEQ0 (£-ambd

(5" -N-ethylcar boxam do- adénosi ne define non-spécific binding or test
conpound i n agtsdearbozamideederosipg [100&003@Pm)naad @8 m P B ur® -2t t er
over phenylisopropyl]adenosine) to define non-specific binding or test compound in a total

15 volume of 50 pL for 1 hr at room temperature. Filter over Whatman GF/B glass fibre filters
(presoaked in 0.5% polyethylenimine for 3 hours), wdsh 4x with 1 mL ice-cold 50 mM
Tris, 10 mM MgCl,, 1 mM EDTA (pH 8.0) on 96-well Brandel Cell Harvester. Detection
of activity: in gamma-counter (1470 Wizard, Wallac). Inhibition [%] = 100-((activity in the
presence of test compound - mnon-specific activity)/(total activity - non-specific

20 activity))*100

Human adenosine A; receptor binding

Preparing membrane suspension: collect CHO cells expressing hA; receptors by

washing three times with ice cold PBS, centrifugate at 1000 x g 10 min, homogenize for 15
25  sec in buffer (50 mM Tris, pH 7.4), centrifugate at 43.000 x g for 10 min (Sigma 3K30),

suspense the membrane preparation in the buffer mentioned above, store the aliquots at -80

C.

Binding protocol: incubate CHO-hA; membrane preparation (50 pg protein content) in

incubation buffer (50 mM Tris, 3 U/mL adenosine deaminase, pH 7.4), 10 1M PHICCPA
30  (2-chloro-N®-cyclopenthyl-adenosine) (80.0000 dpm) and 10 pM R-PIA (NS.[L-2-

phenylisopropy!Jadenosine) to define the non-specific binding or test compound in a total

volume of 100 pL for 3 hr at room temperature. Filter over Whatman GF/B glass fibre

filters (presoaked in 0.5% polyethylenimine for 3 hours), wash 4x with 1 mL ice-cold 50




VWhat man G-/ C glass fibre filters (presoaked in 0.5% pol yet hyl eni m ne), wash
4 with 1 nL ice-50 MM Tris-HCl (pH 6.5) on 96-wel | Brandei n&Rldoos
Harvester. Detection of activity: in 96-well plate in the presence of

Hi Saf e-3 cowbasbs3oes bet a- counter (1450 M crobeta, 30 Wallac). Inhibition
[ = 100-((activity in the- presence of test conmpound - non-specific
activity)/(total activity - non-specific2activity))*100 21 June 2006 WO

03/ 053968 25 Results _We consider the conmpounds as_biologically gctive ones
i f they inhi BRY @8 AdD 08 96(‘)‘1"3”( Rendel £l Hagaseieto Defsatitnobartniss;p doAeell

receptors w ?'Iht@'?n afd iptiskiceaHO YBaB03 %odtail LinMbeth Bt (]ﬂﬁﬁ R RdtAl Wallac)
condi tions. The di ssociation constant (Ka) of [1251] AB- MECA on CHO- h

menbrane - - peldpitent i¥ah = i 190-(thetivdtyrrim dble kyredenent @fetest compound - 11011~Speclﬁc

t ti t h I : G Scatchard,
Zﬁﬁm IgnsAcg%ﬁﬁ’ggb&b%O&!’%ﬁﬁ?c%ﬁwﬂgg ?gacg?\l/)érted tg) an g?ffn?{y

“constant 6Ki) by appl I cation of the Cheng Prusoff equation (Y. J. Cheng and
W H. Prusoff, chemd Pharg{acol % 99 1973). 10 Several conpounds of
t he general forrru Ll e O % 2a(”3‘i§f"°5 et ’IEV) di splay remarkabl e bi ol ogi cal

ef fects. The pipdiRgUptodl: thabAeEnd of Qhibands! @maﬂekﬁane&nbﬁn&lredemors? as
a subgroup of the general fornmula (1), defined in claiml, exert the nost

i nportant  aéPpsfosdtiato BREMS cslls, sousenrBseanty, BIPII‘?&YerDQG; b\?ﬁ‘?ftié%mé'f[ driprdiCl,

hi gher than Q]W el Ps§ -
advant ageousag'lgﬂg: rEKE values I %?%%%fgﬁ)a%nom ne Aéﬁr')g ept or Emmdﬂ}%g
studi es dPe B&d8Reen 3(B[mafRccathordethyl)phiomyléthyluminggs -erthy&uarbomtdoaﬂmmmepeous
conpounds ar . nd 0.7 e und os es Lo r bLoviabilities
and exert at E}O@é@ﬁ d%“ﬁ@ﬁdé@ Mpég W@RF&? a ] ﬁﬁ?fé‘ﬁ@d@ﬁ&gﬁl’ne
A, Ala and ARRificesia grorStébtt YRgdund- i tah@kal vo@ndlef qbocm fof 9bhain atafbion at
I ntravenous and or al mnistration is 20 | ong enou t heir ED50 val ues

are |ow, thefsapessyreoltaligrc avera Yhasmare - @F/Be(ﬁlasﬁr bie| te@r épresoaked in 0.5%
polyethylenimine), wash 4x with 1 mL ice-cold 50 mM Tris, 10 mM MgCl,, I mM EDTA,

15 0.9 % NaCl, pH 7.4) on 96-well Brandel Cell Harvester. Detection of activity: in 96-well
plate in the presence of HiSafe-3 coctail in beta-counter (1450 Microbeta, Wallac).
Inhibition [%] = 100-((activity in the presence of test compound - non-specific
activity)/(total activity - non-specific activity))*100

20 - Human adenosine Ay, receptor binding
Binding protocol: incubate 20.8 pg of membranes (human Ag, adenosine receptors
transfected into HEK-293 cells, source: Receptor Biology, Inc.), buffer (50 mM Tris-HCI,
10 mM MgClp, 1 mM EDTA, 0.1 mM benzamidine, 2 U/mL adenosine deaminase, pH
6.5), 32.4 nM [PH]DPCPX (8-cyclopenthyl-1,3-dipropylxanthine) (800.000 dpm) and 100

- 25  pM NECA (5'-N-ethylcarboxamido-adenosine) to define non-specific binding or test

compound in a total volume of 100 pL for 30 min at room temﬁerature. Filter over
Whatman GF/C glass fibre filters (presoaked in 0.5% polyethylenimine), wash 4x with 1
mL ice-50 ;oM Tris-HCI (pH 6.5) on 96-well Brandel Cell Harvester. Detection of activity:
in 96-well plate in the presence of HiSafe-3 coctail in beta-counter (1450 Microbeta, -

30  Wallac). Inhibition [%] = 100-((activity in the presence of test compound - non-specific
activity)/(total activity - non-specific activity))*100 '




advant ageous. Data above nmake the conpounds of the general ~formula (1)
probabl e for therapeutic applications. 21 June 2006 26 O ai mmeblpogonpounds
of the general formula (1) - wherein R stands for hydrogen atom or a

strai ght orwprangsseesd Cl4 al kyl group; 5 RZ stands for hydrogen atom or a
straight or branched Cl A al kyl group; 1t stands-for hydrogen atomor-a
strai ght or branched G 4-al kyl group, OF & phenyl group, thienyl group, or
furyl group, gahionally substituted by one or nore straight or branched
Cl{ al kyl group, straight or branched CAA al koxy group, or hal ogen atom
or for a 5- or 6 n¥nisensidir et @npennises ibiolodically active aieniihjeyinkibit i bindingr
three nitroge onB... Or. a e red heteroaromatic ring,,co |, Ni one
it rogen at ord AR alisai S PR s PR B 46 SH A AT
atom, opti onalouyespishimenthlildoaditibys. one or nore strai ght or branched Cl A al kyl
group, straight or erihan .hed, CAA al koxy group,,. or hal ogen atomy R' and Rs
form 15 toget her an 'Me€3¢ Eﬁ?f’léﬁ‘i’lbﬁWSt"@F&E& O%Et LERIMECA 33s ERO0 s mgmbrang
net hyl enedi 0XptepatidmRs. Qétcrﬂﬁlffedocfyigaiﬁfe. s%.{uﬁ-ﬁd bud®ds sﬁ{lﬁﬂgﬂaﬂﬁ%‘. éx&la}@qnaﬁagﬁgg

straight or branched ClIA al koXy group, hydroxy group or ogen at on
stands for hy&k Sgetphad,ctmoN. &. AcadoSagrduGh0, 494N ok Ihnisl cogventa fo G Affinity

Straight o BeRRARdR) o9 RLOR Y o Ry Pl og S ERGT: Lben Y BB |y
substitut ed BBiocheph®harnagnlAABOSP, F998).a phenyl group, benzyl group, thienyl
group or finyl grou bstituted by a nethyl enedi roup, or

, optionally s ()¢
one or nore strai gh%e‘b‘?’. b UPRAHES @fﬁpealgR’WalngB‘BBl,a Dyt (0 H 28d (B%aaﬁﬁléﬂ A
al koxy  gr oup redi¥#5KIX BiotpRiPeffdots! THBLBBEIGY I g2HBal formula (TA), defined in claim

2, as a subgroup of the general formula (I), defined in claim 1,"exert the most important

activities. Except of 9 compounds, their K; values are not *higher than 20 nM. The
compounds giveri as examples are especially advantageous. Their K; values in human
i5 adenosinc Aj receptor binding studies are between 3.5 and 0,78 nM. The K; values of the
. most advantageous compounds are 0.82 and 0.78 nM. -
The compounds possess proper bioviabilities and exert at least 1,000-fold
selectivity in respect of human adenosine A;, Ay, and Ay receptorsubtypes.
Further, the duration of their action at intravenous and oral administration is .
20 long enough, their EDso values are low, their toxicological and side-effect profiles are
advantageous.
Data above make the compounds of the general“formula (I) probable for

therapeutic applications.




25 cyano group or hal ogen atom am no, nono- or dial kylam no group, or for
a 5 or 6 nenbered heteroaronmatic ring, containing one, tw]®inedopee
nitrogen atons, or a 5 nenbered heteroaromatic ring, containing one
nitrogen atom and one oxygen atom or one nitrogen atom and one sul phur
atom optionally substituted by one or nore straight or branched Cl A al kyl
group, straight or branched CIA 30 al K8xy group, or hal ogen atony WO

03/ 053968 27 21 June 2006 X standscqffsd - CH2- group, -NH group, -NR12-
group, or a sul phur atom or an oxygen atom or a sul pho group or a sul phoxy
group -wherein R12 stands for a straight or branched Cl14 al kyl group or

.6 cycl ofy legn ﬁﬁHéQ: Fith Egpg zero, .1 or and their salts,
soI vat es, ?nd 05’9 | cal eggc& Ve ?ns%lg lﬁd&e'?he salts, solvates thereof. 2)

Oorrpounds of Rh eS@deﬁuﬂlydmgmﬂtam(oka}tr:ﬁglfit@ii'dl’aﬁ@eﬁ@&hﬂdyl‘f%rlmﬁ) wherein R1
group; R2

stands 4 or o] a straight or bran d C14
standsior hy rog’%ﬁdﬁ{'éﬁ%%%?%?wr Riraiglt op pp IEEQFY $TR’§/IP group; R3
stands for hyrfr og&hdafo@ﬁy&bg@aiélﬁ%kﬂmm&to?bﬁﬂ&ﬁ&@ﬂ;ﬂ? egﬁ?ﬂfglgld A

u y one

phenyl  group, thienyl group, or furyl group, option supst |
or nore strai ght"Sip: @l‘%‘ﬁkﬁéﬁp,eiﬁlfﬁllgtwp, ngéﬂmUY %{bﬁ@u@ﬁtbyone prmoxched Cl4

al koxy group, or Shﬁgh@gg&n@ﬁ t'ﬁ?{e“gfl% u?osg%ﬁﬂ{?r%r%ﬂp‘fé zgi?%/%&?r Qmati c

ring, containing oné, two or
het eroaromatic r ﬂggerx:aimnfmr@& cmﬁenemlberaijmmmdrmﬂaﬁm%g)ammipgeﬂe at om or

one nijpr ogen ato ato aII substltuted by one or
nor e sPr ai ght or ‘ﬁ%ﬁ §%§38ng1 ag{%‘ﬁlﬂ eé?rg mgHe fpg, 5o 14 al koxy
group, or hal ogemeamtragenl%ﬂbmwdoxf&l&y BCatbin o BEREHERAN Y ahd S48 safhllr Ot her

stand for hydrogen atom ht or branched Cl4 al kyl group, "straight or
br anched C14 al RORY RO RGHSA bxpms e Hesieht enbraehog 6 iy

group, straight or branched C;4 alkoxy group, or halogen atom;
R* and R® form
15 together an 1,3-butadienyl group, optionally substituted with a methylenedioxy

group or one or more straight or branched Cy4 alkyl group, straight or branched
C1.4 alkoxy group, hydroxy group or halogen atom;
R®  stands for hydrogen atom or a cyano group, aminocarbonyl group, Ci4
alkoxycarbonyl group, or carboxy group;
20 R’  stands for hydrogen atom or a straight or branched C,4 alkyl group, or a Cp4
alkylene group, optionally substituted by a phenyl group,or for a phenyl group,
‘benzyl group, thienyl group or furyl group, optiopally substituted by a
methylenedioxy group, or one or more straight or branched C,.4 alkyl group,
straight or branched Cy4 alkoxy group, hydroxy group, trifluoromethyl group,
25 cyano group or halogen atom, amino, mono- or dialkylamino group, or fora 5 or
6 membered heteroaromatic ring, confaining one, two or three nitrogen atoms, or
a 5 membered heteroaromatic ring, containing one nitrogen atom and one
oXygen atom or one nitrogen atom and one éulphur atom, optionally substituted
_ by one or more straight or branched C,.q alkyl group, straight or branched Ci4
30 alkoxy group, or halogen atom;




R8 and R1' stand for hydrogen atomand RO and R10 formtogether a

met hyl enedi 5 gﬁpug R6 stands for hydrogen atom or a cyan@®u e,
aninocarbon3¢ ép 96%14 al koxycarbonyl group, or carboxy group; R7 stands
for hydrogen atomor a straight or branched Cl4 al kyl group, or a Cl4

al kyl ene group, optionally substituted bg7a phenyl group,or for a phenyl
group, benzyl group, thienyl group or furyl group, optionally substituted

by a nmethyl enedi ox roup, one or nore straight or branched Cl4 al kyl
group, strai g%? OF%B&Saﬁ’Eﬁe‘cﬁr@ﬂ%‘%ﬁw{‘@rﬁﬂb,'Nﬁygr%SEW@rr@Lﬁbl}Phur atom or an

trifluoronethyl gr@isen r Qi ﬂpﬁFr I o-
di al kyl am no group, jElj(})gr f%driﬁ;br% or ¢ ‘ﬁﬁﬁ%ﬂ?ﬁﬁ‘l’ﬁ%t e (g)g!?oﬁ@?rlelcﬁ;fpgi nsé%}{ds for a
cont ai ni ng one, tweiraghtidnbeanchéd €ogadkylagaupsyr Ciareyaloblkybgrioap-cd

het er oar omat i cnrgtglgisfconet aini ng one nitrogen atom and one WO 03/053968 21
June 2006 28 oxygen 8¥%rﬁ”lror e nitrogen atom and one sul phur atom

optional |y subsid thei eslts, sdyate) end®6ptiRIP adivesObrs@hd M ARRE 8B1IVRles fhedddfy !
group, straight or branched Cl4 al koxy group, or halogen atom X stands

for a -CH2- group, -NH group, -NR12- group, or a sul phur atomor an

oxygen ato r I X ro -wherein.R12 stands for a
st ?/gi ght opk)grgﬁlgﬁgﬂdﬂ g%ﬁ%%‘%@?%fr‘%&%ﬁé@?ff%é‘g‘%%gqo‘ésmg|W FOtp-; n stands
for zero, 1 orR2stamisdor Hyeirsgenakdrs or 5 Sraighit@s branbliedoDL ARYlIgrowdst i ve i somers

and the salts,_sol vates thereof. 3) Conpounds of the general formula (Ia)
according to clﬁaﬁ?wgf dgqgen ajom of a,3{FuEht o biapehedder: Ak @row net hyl group;

Chi onyl - or furyl s 1ot toftp SRt <5 e bt S C s M DR S e
stand for hydrogergratmnthienyl gragipt or furyl group, optionally substituted by one or more
straight or branched C;4 alkyl group, straight or branched C,.4 alkoxy group, or
~ halogen atom, or for a 5- or 6 membered heteroaromatic ring, containing one,
two or three nitrogen atoms, or a 5 membered heteroaromatic ring, containing
one nitrogen atom and one oxygen atom or one nitrogen atom and one sulphur
" atom, optionally substituted by one or mofe straight or branched C;4 alkyl
group, straight or branched C).4 alkoxy group, or halogen atom;

R% R’ R’ and R! independently from each other stand for hydrogen atom, straight or
branched Ci4 alkyl group, straight or branched C4 alkoxy group, hydroxy
group or halogen atom,or

R® and R stand for hydrogen atom and R® and R'® form together a methylenedioxy
group,

R®  stands for hydrogen atom or a cyano group, aminocarbonyl group, Ciy
alkoxycarbonyl group, or carboxy group;

R’ stands for hydrogen atom or a straight or branched C, alkyl group, or a C4

“alkylene group, optionally substituted by a phenyl group,or for a phenyl group,
benzyl group, thienyl group or furyl group, optionally substituted by a
methylenedioxy group, or one or more straight or branched C)4 alkyl group,
straight or branched C;4 alkoxy group, hydroxy group, trifluoromethyl group,
¢yano group or halogen atom, amino, mono- or dialkylamino group, or for a 5 or
6 membered heteroaromatic ring, containing one, two or three nitrogen atoms,

or a 5 membered heteroaromatic ring, containing one nitrogen atom and one




or branched Cl14 al kyl group, straight or branched Cl4 al koxy group, hydroxy

g roup or 3‘{8&%6@ $nor R8 and R11 stand for hydrogen atopmragcthdsg and R10
formtogeth 3 enedi oxy group, R6 stands for hydrogen atom or

cyano group; R7 stands for 4-methoxyphenyl group, 3-nethyl phenyl group,:
3- net hoxyphenyl group, 3-thienyl group, 28-pyridyl group, 3- hydr oxyphenyl

3-fiuyl X t and..
Stangs for | and Leas ¥t Zia:ngt’c’%ﬁr"va’é%é?% g é*f ot P amIg ey, o
their salts and soPYAPEST e Ef%lpa‘ﬁtf%ghl-os baanched Cows:

2- (4- Met hoxyphenyl hﬁ(%xp | & Ha eﬁgfoﬁyano S- tr| azol o[ 1,5-a]quinolin,
2-(2-Furyl)-9- &é fiuyl methy1 amg%)-lo dyano-s-triazolo [ 1, 5-a] qui nolln,

2- (3, 4- Met hy| erledi 85gghEon piYCHe- (g2oupy r)lHregroyg, aNRTG )grdih, oy anaiut kioaz of af
1,5-a] quinolin,

2 (3-Pyri dyl ) - 9- ( 2°FYREBATRET AyRIRhe 55U 6t & julRboxy. gopn 78herpinR S signdsiforot i n,
WO 03/ 053968 29 straight or branched C,4 alkyl loalkyl -

2-(3- hydroxyphenyl ) - 9 (2- th| e ﬁll rrlé4t hyy agrrr{l)urlljoor- 16 cgglg?loysgr?ﬁ azol of

1, 5- a] qui nol i Nt Stails ferere, 1o sol vates, optically acti ve | soners and

the salts, sol @S r or the a .conpound

of the general orrﬁﬁ%gal?s( Fc?@at?s?éncgé@fcgﬁf ét Vlevlg?rélgsaBB?l?ecsé‘ 0 @{qs\;}éer? ONers

and their salts and solvates wherein in the formula R, R2, R3, R4, R5,
nmeani ng as_ defined |n claiml1,

R6, R7, nd n t he-s
charact eri zeﬁ @Vn?(i’ @Q@P’éerg%eﬁﬁulﬁ (n) mcarﬁlmtqﬁlaln& wherein salt of the

general formulg (11),g ﬁgj R5. R6, R7, X and n have the
same neani ng as defi nSe |§n C r%e‘l Rﬁmeﬁfédﬁ{%ahd of the general Fornmul a

(M), whereiRf R7 i stahdk fd’t@@dto@eﬂht@hﬁbﬂmeﬁf)‘/dgfofupdes' red transformng the
substituents of, the
R’ stands for phenyl- or thienyl- or furyl group;

R®, R®, R and RV independently from each other stand for hydrogen atom, straight
or branched C4 alkyl group, straight or branched C;4 alkoxy group, hydroxy
group or halogen atom,or _

R? aﬁd R stand for hydrogen atom and R” and R form together a methylenedioxy

group,

R® stands for hydrogen atom, or cyano group;

R’  stands for 4-methoxyphenyl group, 3-methylphenyl group, 3-methoxyphenyl
group, 3-thienyl group, 3-pyridyl group, 3-hydroxyphenyl group or 3-furyl
group;

- X stands for -NH-group or for oxygen atom and

n stands for1 —

‘and their salts and solvates, optically active isomers and their salts and solvates.

4) Compounds according to claims 1-3 as follows:
2-(4-Methoxyphenyl)—Q-benzylamino-10-cyan0-s-tn'azolo[I,S-a]quinolin,
2-(2-Furyl)-9-(2-furylmethylamino)-10-cyano-s-triazolo[ 1,5-a]quinolin,
2-(3,4-Methylenedioxyphenyl)-9-(2- furylmethylammo) 10-cyano-s-tr1azolo{1 5-a]
quinolin,

2-(3 -Pyndyl)-9-(2—thienylmethylamino)- 10-cyano-s-triazolo[1,5-a]quinolin,




conpound of the general fornmula (1) thus obtained in each other by nethods

known per s&zﬁqﬂ Qﬁ%i{ ansform ng the corrpound of the general ifigryoeka (1)
t hus obt ai 3 s salts, or solvates, liberating it fromits salts

or solvates and/or separating it into its optlcally active isoneric forns
or transfornmng the optically active ford¥ into the racemc form 6)
Process according to claimb, characteri zed by carrying out the ring

closure in l.f or nthe ence triethylamne in the case
of conpounds oﬁ%'ﬁ%d Tog WTB?&V]S% d&rtP en ?i{%&gal’rﬂo?wg%béﬁ Igiinghn, 7. )
Process accor damtheR sﬁltsasdl'ﬁatés oﬁt'i'é’a'l@%:ﬁ% 1§@tﬁelj§¥n&ﬁfe SXFtQQOIQFtIe }l%ﬁo)rf' ng

closure in pyridine in the case of conpounds of form where Y
stands for hal ogen atom 8) Pharnmaceuti cal conp03|t|ons cont ai ni ng as

wherein R, 058 1y e BRSO | Chmpuni 27 SHE R et L ol

defined in cl &Mates, Phichl@idctid 'ﬂsémelss%ﬂ@ttﬁéjr silts ! Q.ﬂltd' §(?l%l§ésav9ﬁér\éﬁl i o >

and the salts, solvates thereo dm xture w excipie

used in the fhamuincRltREaR’ |RﬂuRer R7)RPhaxrmﬁpﬁthMthgmtﬂdaﬁﬂ% as
according to ¢Jaim8, containing as active ingredient one 'or rore

conpounds of §@ i chainy éf ﬁmrackenayd bywringclosire, ofan 1RB3diaRdno-RaidiRam R7,

X and n have |ne [ a N alts

sol vates, or 8@?1’%@?5?}’ "g%ég%g’ l B‘rr(e:& égasﬁacﬁ \J% &%@P@aﬁﬁgm he
salts, solvat ﬁ%@ [£,EXCI

t he phar naceu?iﬁggliﬁlga?%{ szt1 ﬁ{lligﬂ 1?11%"{:%1[}?' &ar 8%“%%@?? £ egal @5‘8}1 L&SB

clai m 9 cont aiwherein RS m@etﬁnwm dgimed] &idl if WSired fraBFofm %@a@ten@@tﬁw I
11) Use of the conpounds of the general formula (1) erein Rl, R2, R3, -

R4, R5, R6, Ryompsunt@fthegeserahdosania ({}a}mmgbmmaiﬂein each Iotherlb\y methedsf or

the manuf act u of a har paceut i cal corrp05|t|on for the treatnent of
di seases in d%@% rﬁ% O @RS g the compound of the general formula (I) thus

obtained into its salts, or solvates, or liberating it from its salts or solvates and/or
separating it into its optically active isomeric forms or transforming the optically

active forms into the racemic form.

6) Process according to claim 5, characterized by carrying out the ring closure in
dimethylformamide in the presence of triethylamine in the case of compounds of the

formula (VII), where Y stands for hydrogen atom.

7.) Process according to claims 5, characterized by carrying out the ring closure in pyridine

in the case of compounds of the formula (VII), where Y stands for halogen atom.

8) Pharmaceutical compositions containing as active ingredient one or more compounds
of the general formula (I) — wherein R!, R% R®, RY, R%, R% R, X and n have the same

| meaning as defined in claim 1 — or their salts, solvates, or optically active isomers and
the salts, solvates thereof, in admixture with one or more excipients used in the

pharmaceutical industry.

9.) Pharmaceutical compositions according to claim 8, containing as active ingredient one
or more compounds of the general formula (Ia) — wherein R!, R?, R3, R4, R3, RS, R", X

and n have the same meaning as defined in claim 2— or their salts, solvates, or optically




receptor A3 plays a role. 12) Use of the conpounds of the general formula
(1) - wherein R, R2, R3, R4, R5, R6, R7, X and n have theigamomgani ng as
defined i WOIG9A3268 according to cfaim 11 as A3 ligand for the

manuf acture of a pharmaceutical conposition for the treatnment of diseases
of the heart, kidney, respiratory organstand central nervous system for
the inhibition of the protection of adenosine in growing tunor cells,
prevention of mast cell_ degranul ation, inhibition of the cytokine
product i on, F&GOMsE ¥ thesrlis selvates thereaban pdmixture with pamolmorfECipignts

rel ease, inhjdjti gnﬁgg'- i neutrophil and other immne cel

m gration, ?ﬁ%?%???&% 0 b?@%%ﬁg%% striction and plasma extravasation. 13)
Use of the conpounds of the general formula (1) - wherein RlL, R2, R3, R4,
R5, R6, R and n. have the. sane aning as defined in claim1l -

rocord: ng IPLPEERfeed SHppoRsions ool g 6 Bk SRpiagone &f aFE gdient one
-manuf act ur e @fmaRicbinpbh@¥RIfRIAm 4ant i asthmatic, antiischem c,

anti depressant, antiarrhytmc, renal protective, antitunor, antiparkinson
and cognitive enchanci ng pharmaceutical conpositions and in conpositions

for the t or_prevention of mocardial referfusion,injupy,,«<hpronic
obstructi \}ge—%u %ﬁé’?ﬁ}‘lf’a}‘%‘gsa%féﬁi Mﬁwlg % %{8‘& a r§’3%‘ s#r’ SR’
syndrone ( ARBSind Adiaveithe samb midintneDi0aefitiedi 18, cligi] MoNfyrthe idmsRiRe Of a
dyspnea, alleyrgic reactions (e. % rhinitis, _poison_ivy induced responses,:
urticaria, sbh@mgeaiical comnositionitey thetreaimentpbilispasaein divslonmest of wiirktheat or y
bowel diseasg, WSO, hisease, Crohn's disease, psoriasis, rheumatism
hypert ensi on, i gg%&?%ﬁa?ﬂ%cti ons di sorders, glaucona and di abetes. WO
03/ 053968 31 21 June 2006 14) Use of the conpounds of the general fornula
(1) - wherein R, R2, R3, R4, R5 R6, R7, X and n have the,; sane;ngankng as
defined i ﬁg)cﬂr}%ﬁ ﬂ’ﬁ’tilemaleewgi% ¢ general ifogmula (1) rowhgrgin lisRasRA%{ r Bodbt Br
ant agoni st - f §f odd" hEROHeAGHY Refindad GEHiAiHA] - GRIRERs h VifiOf 1as A)e
treatment of di seases such as gstﬁg,!@%{&% andd ARDS, %q}augorra, ltunna?,m" :
al l ergi c antigandf foantie troanufaiterask s, pliasoheatiosl dopgmsition forr thytindatment cofr enal
di seases. diseases of the heart, kidney, respiratory organs and central nervous system, for the
inhibition of the protection of adenosine in growing tumor cells, prevention of mast
- cell degranulation, inhibition of the cytokine production, reduction of intraocular
pressure, inhibition of the TNFa release, inhibition of eosinophil, neutrophil and other

immune cell migration, inhibition of bronchoconstriction and plasma. extravasation.

13) Use of the compounds of the general formula (I) — wherein R', R, R®>, R*, R*, RS, R,
X and n have the same meaning as defined in claim 1 - according to claims 11 and 12
as A3 receptor anfagonist for the manufacture of antiinflamatory, antiasthmatic,

- antiischemic, antidepressant, antiarrhytmic, renal protective, antitumor, antiparkinson
and cognitive enchancing pharmaceutical odmpositions and in compositions for the
treatment or prevention of miocardial referfusion injury, chronic obstructive
pulmonary disease (COPD) and adult respiratory distress syndrome (ARDS) including
chronic bronchitis, pulmonary emphysema or dyspnea, allergic reactions (e.g. rhinitis,
poison ivy induced responses, urticaria, scleroderma, arthritis) other autoimmune
diseases,_ mflammatory bowel disease, Addison’s dis'ease,' Crohn’s disease, psoriasis,

theumatism, hypertension, neurogical functions disorders, glaucoma and diabetes.




15) Compounds of the general fornmula (I1)- wherein R, R2, R3, R4, R5, R6,

X and n have the sane neaning as defined in claiml1.
| ; WO 03/0539¢68 g ‘ 21 June 2006
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14) Use of the compounds of the general formula (I) — wherein R, R%L R, R R, RE R,
X and n have the same meaning as defined in claim 1 — according to claims 11, 12 and
13 as Aj receptor antagonist for the manufacture of a pharmaceutical composition_for
the treatment of diseases such as asthma, COPD and ARDS, glaucoma, tumor, allergic

and inflammatory diseases, ischemia, hypoxia, arthytmia and renal diseases.

15) Compounds of the general formula (II)- wherein R, R% R3 RY R? R®, X and n have

the same meaning as defined in claim 1.






