18 Novenber 2005 WO 02/ 096879 PCT/ HUO2/ 00045 AM NOQUI NOLI NE DERI VATI VES AND
THEI R USE AS ADENGCSI NE A3 LI GANDS The present inventio 8%%1%%32059
adenosi ne A3 receptor |ligands of the general fornula ?§§I in°t hose
preferably antagonists, as well as their salts, solvates and i soners, 5 and
t he pharﬁ% 4 conpositions containing them to thECHEE28p048 he
conpounds of the general fornula (1), as well as their salts, solvates and
i somers, to the preparation of the conpounds of the general fornula (1)
and ‘their. salts, solvates and isonmers, furthernore to the new

I ntermedi ates of the general formulae (Il1) (I1l) and (1V) and to the

preparation thereof. 10 Adenosine is_a well-known cor&g}gg?&t Sseveral
endogenous noMRIGQAENQLEE DERIXHIVES (P dHERIE sy ALRES ; G(‘Sb ays an

i nportant regulatory role in many physiol ogical processes. The effect of
adenosi ne on heart function was discovered already in 1929. (Drury and
Szentgyorgyi, JTRhysdsent BGntids reldi®2Y adeHdsiné IeMNebdptdz AldaRdl OF aRNpdnBGI €aSi NY
15 nunber of physi )(?féogi cal functions nedi at egsby e{dpltdgnogsi ne aﬂ% %kllle

di scovery &@ , sithiachosn prefesahbypandazonists: aspyestl agithedr splitss solipitdsiand sombersy
h i | cati f ific Li. Poul . A inn, R
o Bt b0 g nd B8 iRl Al coRRERont FondiBRY #Em. (o B et ool T i o <

f or adenosigaserdl duenile@)) a8 il s fliebosalts) tselviies @Rl ¥Biels,0th ABS H8paratihn, of Ak and A3,
The Al subtype is pé%tly responsi ble for inhibiting the ad%n | ate cycl ase

by 20 coufPrpRndpoicshe genel uls (Draedl theirsalts, solvatert dnd dspmsss, Sirfiermaetond
forthor. smehel erhfareé of 6 3Bhét) HMNPAIHN 48 EWHI LIRS iePhladalc |

cycl ase actliewof.y. ' The sequence of adenosine A3 receptors have been

re‘centtl identified fromrat testis cDNA library. Later it was proved that
It corresponds . to a novel, functional adenosine receptor. The activation

of the A3 r e_cepf‘_@ﬁngSiP% 158 wellkpawe cemapensst of seversb greogenoye spleguiee {8€Rger
systems. | D hhdic MidFIRBMLAHDIAY T RfortanSEAIHbA L0 % RELN9S8BR:RASe C

and D.

- processes. The effect of adenosine on heart function was discovered already in 1929,

(Drury and Szentgybrgyi, J Physiol 68:213, 1929). The identification of an increasing

15 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:

Ay, Az and As. The A, subtype is partly responsible for inhibiting the adenylate cyclase by

20 coupling to G; membrane protein, partly inﬂuence; other second messenger systems. The

A; receptor subtype can be subdivided into two further subtypes —~ Au and Ay, -, which

receptors stimulate the adenyléte cyclase activity. ‘The sequence of adenosine As receptors

have been r'ec_en'tly identified from rat testis cDNA library. Later it was proved that it

correspongl's to- a m;vel, functional adenosine receptor. The activation of the A; receptors is

25  connected aiso with several second-raessenger systems: inhibiting of adenylate cyclase,

stimulating of phos_phblipase Cand D.

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

Both A; and Ay, receptors play important roles in the central nervous system and

cardiovascular system. In the CNS, the adenosine inbibits the release of synaptic

30 transmitters which effect is mediated by A, treceptors. In the heart, also the A receptors

mediate the negative inotropic, chronotropic and dromotropic effects of adenosine. The

adenosine A, receptors located relatively in a higher amount in the striatum, display 2
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The adenosine receptors are found in several organs and regulate their
functions. Both Al and Al a receptors play inportant rQ%ﬁ%wL e}Qﬁmcentral
nervous system and cardiovascular system In the CNS, the adenosine
inhibits the release of synaptic 30 transnitters which effect is nediated
by Al receptors. In the heart, also the Al receptors nediate the negative

I notropic, chronotropic and dronotropic effects of adenosi ne. The

adenosi ne APdP&ptors 1 ocated relatively in a hi gheiCTARSUNISI n t he
striatum display a SUBSTI TUTE SHEET (RULE 26) 18 Novenber 2005 WO

02/ 096879 PCT/ HU02/ 00048 2 functional interaction with dopam ne receptors
in reqgqulating the synaptic transm ssion. The A2a adenosine receptors on

endot hel i al and.s t h nusc cells are responsi ble for adenosine-induced
vasodi | at i on.ﬁm%?népﬁgerﬁ‘ﬁ‘ﬂ @%QOW“F&%?W PFIF%%‘%? SYppRite ABtiHen d&f ne
receptors ar @ ideeisine relicpiofsi fiitmidthbinl dhd EREAM tmustls SHBSare TGMsBRVRr Deen
identified alpost in every cell type, but its expression is the highest in
the intesti n&ARHePHEcH VA %MThi s subtype probably also has inportant
regul atory function in the regulation of the vascular tone and plays a role

in the 10 function of mast cells. Contrary to Al and A2a receptors, where
the tissue distriBule drsingt kA iepiificgiony fig Axp adenesine reespiors are YAy esence of

A2b and A3 I @eERiAIiS dMREn@ieE By Rite bR iddasied a0fost @Iy RNA deue! -
Expression levels for A3 adenosine receptors are rather | ow conparing to

ot her subt yp&&resiny hithgHighes e the duestienred derhladdaa Thisl evbowe rebablydsottes s are
expressed 15npbiPreblidtody FulchEn HORY i gg]gg% ' | ne system
and appear t5](1)@b_'e ine\E/%I Slleyd icn t he Iﬁ%‘(f&?%%‘?/tgﬁ%g@%% Ia%{?@%g?@%@e rom nast
cel I s i n1f nmizentise ef magpeelisensi tivity reaction. The A3 antagoni sts published

so far in the Il Eei@bioo,REd Aded:Bod Mo BHRS Yl RY PN HERad on the
: ydropyridine derivatives, triazol oqul hazoli nes,
't hi azol onapharbiginileiehdke prasedeet ¢fi Az ehd Py rdceritets mes detddted g s baxis dfntigint | on
relates to AnRRX ql:vef. mgregs;onelweﬁ%lj Xge adg‘fri,’osine receptors are rather low comparing to
other subtypes and highly species dependent. A; adenosine receptors are expressed
15 primarily in the central nervous system, testis, immune system and appear to be involved in
the modulation of mediator release from mast cells in immediate hypersensitivity reaction.
The A; antagonists published so far in the literatyre belong to the groups of
flavonoides, 1,4-dihydropyridine derivatives, triazoloquinazolines, thiazolonaphthyridines
- and thiazolopyrimidines. The present invention relates to a novel type of effective Az
20  antagonists, which have the aminoquinoline structure.
| 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 A;, As, and Ay, sub-types of the
adenosine receptor. Our present invention relates to the compounds of the general formula
(I) as well as their salts, solvates and isomers which have great selectivity for the As sub-

25  type of the adenosine receptor.

Our aim was to prepare Aj ligands first of all with quinoline structure, and within
those preferably auntagonists, which have strong antagonistic effect and show high
selectivity for the A3 recéptor, ie. they inhibit the Az receptor in much lower concentration

30 than they inhibit the A;, Ag, and Ay, receptors. Further aims were to have stability,
bioavailability, 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

compounds can be applied orally.
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|

20 antagoni sts, which have the am noqui noline structure. For therapeutic
use it is essential to ensure that the nol ecul e d'oés'""nq i n%ér%g)gbi nd"
n

only in the case of very high concentration to the A, a af
sub-types of the adenosine receptor. Qur present invention relates to the
conpounds of the general formula (1) well as their salts, solvates and

I soners which have great selectivity for the A3 sub- 25 type of the
adenosine receptor. Qur aimwas to prepare A3 ligands first of all wth
qguinoline structure, and within those preferably antagoni st i ch have
st rong ant agoni st¥% ‘B‘ng%@tvgrétﬁap?h HPTG m%?‘@t?fli)f’w’f{f’sgﬂpp‘f"l’?é%gg? ecept or,

i-:e. they inhi bi t%ﬁ%g‘r%l égmliégﬁgkﬁi%few much | ower concentration 30 than they

inhibit the Al, a an receptors. Further ains were to have stability,

- bi oavai | abi Rl t y, stanbefonhgiuger atomabe x steatght drobrarehed/Cdally] wough nake possible to
devel ope thg, new coppounds into drug . .substances and that due to their
- favourabl e gznt ersﬁinﬁ%\’%g @Bﬁopﬁéa“@&?ﬁﬁﬁ?ﬂ?ﬂéﬁmﬁtﬂwégﬁm’ed orally.

SUBSTI TUTE. RHEEThUK naihech 0 4P E0kiaR 00 Sraho RSO BN houp ' paypspect

of the present invention provides conpounds of the %;nera formula (1) -
wherein R st andsoupothicnylgrapear firyd group, optisnatipisgistituted byroas ohwaresiraighl ky|

group; R2 stands.for, hydrogen atom or, a strai or. hranched | kyl
group; R3 st andsorfbﬁafnc}f‘?goﬁdgf’gﬁpgfo%sg ight %r'tSth}dgl%{]&b‘r al ?"a‘(n%’ﬁ“e“d° %alﬁg%l kyl
group, or a pherym, obfd@ra0HPr 6 mtnded heéonBmaty rind -cbntgihidp Pne, 89b oo thiddd Y

substituted by one or nore straight or branched C .4 al k,gl group, straight
or branched C1. &itgpgripatomeprng nitiggengpashpne gx N alom or gre pifrogen giongande nher ed

het er oaromati c 5@,@&1}@99&581”i ng one, two or three nitrogen atons or one
nitrogen atom and one oxygen atom or one nitrogen atomand one sul phur

at om 1010opt i onabptyonsilbsibstitutbdbly dne od rerestraipht e Wwanchedgbity atity] froap) chraightCl. 4
alkyl group, st rox("ali)rgt?ched C).4 alkoxy group, or halogen atom;
R* and R’ form together an 1,3-butadieny! group, optionally
substituted by a methylenedioxy group or one or more straight or branched Ci4
alkyl group, straight or branched C,4 alkoxy group, hydroxy group or halogen
15 atom;
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 C,.4 alkyl group, or a phenyl
group, benzyl group, thienyl group or furyl group, optionally substituted by a
20 -~ methylenedioxy group, or one or more straight or branched C,4 alkyl group, |
| straight or branched C,.4 alkoxy group, hydroxy group, trifluoromethyl group, cyano
group or halogen atoni, 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
25 or branched C,4 alkyl group, straight or branched C;4 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 Cs.s cycloalkyl group-;

30 n “stands for zero, 1 or 2 — and their salts, solvates, and isomers and the salts, solvates,




or branched C, 4 al koxy group, or halogen atom R4 and R5 formtogether an
1, 3-but adi enyl group, optionally substituted by a neth edi ox roup or
one or nore straight or branched Cl4 al kyl group, striégﬁYm%?r%¥gnched C 4
al koxy group, hydroxy group or halogen 15 atom R6 stands for hydrogen
atom or a cyano group, am nocarbonyl group, C,4 al koxycarbonyl group, or
carboxy group; R7 stands for hydrogen atomor a straight or branched C 4

al kyl grouP@%P4? phenyl group, benzyl group, thi enyCTERUBI48r furyl
‘group, optionally substituted by a 20 nethyl enedi oxy group, or one or nore
straight or branched C,.4 al kyl group, 4strai ght or branched C, 4 al koxy
group, hydroxy group, trifluoronethyl group, cyano group or hal ogen atom

or for a5 or 6 bered heteroaromatic ri.ng -contajning one, two or three
ni trogen at ons ﬁ%ﬂé“ﬁ?@%ﬁ@ﬁ%e%?H%?%ﬂamEW@mﬁ¥VﬁﬁﬁﬁQW6n1or one nitrogen

atom and .one sul phur staighimr BRtchaNg| ] MicAURSHY bl thRdh Méton ety PRdRI-St r ai ght
25 or branched C 4 al kyl group, straight or branched C 4 al koxy group, or
hal ogen at P Ry thifyktsisptyfyl-asecqnrpry-vplopreinmulyl-gprefembly stds or g, or a
sul phur af ok, an  oxygen atomor a sul pho group or a sul phoxy group
-wherein Rs stands for a straight or branched Cl4 al kyl group or C3.6
cycl oal kyl gr oupBy 2 goright ertbsanelsd Lo alley group wemegn methgxy ethesiyr PERPTS,

sol vates, a j § d: a ¢ . 18 e

051 bate7o PETPp AR i %%gﬂdﬁgtﬁ?é%gér&%@%b Bty iRy

subst i t uent or meboxyerdupl | ows: By a straight or branched CIA allcyl group we

mean met hyl -, et - 1 sapronyl - Yl -4 11,500 Py
secondary-butyl-ﬁy%é%éﬁgggﬁgag§?é?gﬁﬁgﬁé#%%?gﬁitﬁV**h ﬁ‘#@%ﬁ?ﬁd g:group.
10 cyclohexy! group.
By 1,3-butadienyl-group we mean (-CH=CH-CH=CH-)-group, ie. the pyridine ring
substituted by R’ and R’ substituents means a benzopyridine ring or by its trivial name a

quinoline ring.

15 The heteroaromatic ring containing one or two or three nitrogen atoms means
pyrrol, imidazole, pyrazole, 1,2,3:triazole, 1,2,4-triazole, pyridine, pyrimidine, pyridazine,
pyrazine and 1,3,4-triazine ring. The ring is optionally substituied by a C,4 alkyl, or alkoxy
group or by a halogen atom.

The heteroaromatic ring containing one nitrogen atom and one oxygen or sulphut

20  atom means oxazole, isoxazole, thiazole, isothiazole ring. The ring is optionally substituted
by a Cy.4 alkyl, or alkoxy group or by a halogen atom.

' Salts of the compounds of the general formula (I) mean salts given with inorganic
and organic acids and bases. Preferred salts are those given with pharmaceutically accepted
acids as for instance hydrochloric acid, sulphuric acid, ethanesulphonic acid,

25 tartaric acid, succinic acid, fumaric acid, malic acid, citric acid, and bases, as for instance
sodium hydroxide, potassium hydroxide, ethanolamine,
Solvates mean solvates given with various solvents, as for instance with water or

ethanol.
30  The compounds of the general formula (I) show geometric and optical isomerism, therefore

the invention also relates to mixtures of the geometric isomers, to racemic or optically

~ active geometric isomers, as well as to their salts and solvates.
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By a straight or branched Cl A al koxy group we nean net hoxy-, ethoxy-,
propoxy-, isopropoxy-, butoxy-, isobutoxy-, secondaryi tox%-, 0
terciary-butoxy-, preferably ethoxy- or methoxy group. ovenp éycl oal kyl
group we_nean cycl opropyl-, cyclobutyl-, cyclopentyl- or 10 cycl ohexyl
group. BYY4¢ ﬂ%? adi enyl - group we nean (- CH=CH CH=CH RIS t he
pyridine ring substituted by R4 and R5 substituents neans a benzopyri di ne
ring or by its trivial nane a quinoling ring. 15 The heteroaromatic ring
contai ning one oj tyo Lhr | t4r0 |1 dazol e,
pyrazole, 1,2,3=tri azg e],:’1 1,%,8%5-]t roirfag% ggﬁgﬁlﬂﬁgﬁeﬁ%ﬁg@g@ ?lgdazi ne,
pyrazi ne arfdrmeddy4hetcoinpainde of tha geneldh formila lA).swispdin onal | y substituted by a
Cl.4 al kyl,,0or alk roup .or by a.hal qgen m _The heteroaromatic ring
cont ai ni ng “One %ﬁa‘ﬁc%-éewg’é’g tﬁ’ﬁ&r%ﬁ@l&%ﬁ?ﬁc %‘gtﬂaﬂ}ﬁ’ﬂﬁr‘mﬁo at om neans
~oxazol e, Iwazeda@ist&ﬂhy%@é:ﬁatom%%hﬁe@@%&réﬂcﬁaicmﬁqﬁ%{éﬁp;l s optionally
substituted , by a CIA al kyl, or al koxy group or by a hal'ogen atom Salts of
the compourfis oftardseforhyderasn afos auip stright omdeanchedoF tesalkyil \emupyirt Hphengl gani ¢

and organi c aci rred salts are,. e given wth.
phar naceuti cal | g@@%ﬁ%@%’%%gt?@agoﬁ P |'%"§fl§ﬁ%béﬁ$fi}§ﬁ’gc‘ﬁt38¥ Flto’regir@&pt
sul phuric aci d, oebhsched Ol platkg] groas,i straiglibort ikidchéd C;.ABlk6kxy SJGs; ioRhslogé d,

fumaric acid, malic acid, citric_aci g and bases, as for-.instance sodium
hydr oxi de, pot a%fgﬁnu?ﬁl‘gﬁyaﬁoszq gembeied AepaEPRatic Mg vantaisingoas tye oy fress gi ven
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conpounds of the general formula tric a
t heref dfe t he omevaslphinowtont eptionellyatubstitiied by staioranorefstbight adomehsdi €4 somer s,

to racemc or optically. active tric isoners, as well as to their
salts and sol vat€h Bro8pEse ér‘?g%%?ﬁfﬁ%ﬁ’@ PRy, 98halpgeRAREE 2005
R’, RY RM and R independently mean hydrogen atom or straight or branched C;4

alkyl group, or straight or branched C,4 alkoxy group, or hydroxy group or halogen
atom, or
15 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, Ciu
alkoxycarbonyl group, or carboxy group;
R’  stands for hydrogen atom or a straight or branched Cj4 alkyl group, or a phenyl
20 group, benzyl group, thienyl group or furyl group, optionally substituted by a
methylenedioxy group, or one or more straight or branched Ci4 alkyl group,
straight or branched C,4 alkoxy group, hydroxy group, trifluoromethyl group, cyano
“group or halogen atom, or for a 5 or 6 membered heteroaromatic ring -containing
one, two or three nitrogen atoms or one nifrogen atom and one oxygen atom or one
25 nitrogen atom and one sulphur atom- optionally substituted by one or more straight
or branched Cy4 alkyl group, straight or branched Ci4 alkoxy group, or Halogen
atom,
X stands for a ~CHa- group, ~NH- group, -NR®- group, or 2 sulphur atom or an
_ oxygen atom or a sulpho group or a sulphoxy group ~wherein R® stands for a
36 straight or branched Cy4 alkyl group or Cs.¢ cycloalkyl group-;
n stands for zero, 1 or-2 —

and their salts, solvates, isomers and the salts, solvates thereof.
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- WD 02/ 096879 PCT/ HU02/ 00048 5 A favourable group of the conmpounds of the
general fornula (1) is forned by the conpounds of the eral f la (1A),
wherein R stands for hydrogen atomor a straight or b@%"ﬁ@ eréﬁégrgl kyl
group; R2 stands for hydrogen atom or a straight or branched Cl1_4 al kyl
group; 5 WB0H®“aE®s for hydrogen atomor a straight or Porarwohed4sCl- 4 al kyl
group, or a phenyl 10 group, thienyl group, or furyl group, optionally
substituted by one or nore straight o{;ﬁﬂqbranched Cl4 al kyl group, straight
e

or branched Cl1. 4, al kox rou or hal n_at r for a.5- or menber ed
het er oar omat i ¢ rﬁé‘nggay%%#g%i A ofe, WW‘EF@e&erﬁef“?‘r@g@ﬁn%&fg Sr one

ni trogen atfgmmeng tRtempRaASFhatiam or one nitrogen atom and one sul phur
atom optionally substituted by one or nore straight or branched Cl.4

al kyl grouR’ standsfoghsidragen omnerresfhylgrogpial koxy group, or hal ogen atom RI10,
R11, and | ndependent | y nmean rogen atomor straight or branched Cl4
al kyl' group S@Pgss‘f’flg’%ﬁqﬁn%Pmb?ré?%ﬁ’gEm%i’A al koxy group, or hydroxy group or
hal ogens atg@an@fo - Gt or Jf@r hydrogen atom and R10 and-R |
form t oget hegr a npf%?lﬁ%nedi gxy 1.gro ; poRG stands for hydrogen atom or a
cyano gr ouR’> Biti Ridcad Rotmeangndependertly. lyydrogbrkasony oastinighy br gremshpd Coy alksdr boxy
group; R7 stands_for dr, n atom,or _a strai or branch a 4 al kyl
group, or--a pheHyiP % gg%’ml‘}é Haaﬁo&gpuq,ﬁ%mxyérmﬁr ﬁ%"w}ﬁﬂm’group, -
optionally subsgituted by a nethyl enedi oxy group, or one or nore straight
or branched Cl14 al li%/l grouB, strai ght of, branched Cl.4 al koxy group,
hydroxy gr&ap, 2diRT serbivebydregeyratoupandck annd Rorfomp together mgbplesadioay or f or

a5 or 1@ rrenber%gupheteroaronatic ring -containing one, two or three
nitrogen atons one nitrogen atom and one oxygen atom or one

RS stands for hydrogen atom, or cyano group;
R’ stands for 4-methoxyphenyl-, 3-methylphenyl-, 3-methoxyphenyl-, 3-thienyl-, or 3-
furyl-group,
X stands for -NH-group or for oxygen atom and
15 n stands for 1 —
and their saIts,. solvates, isomers and the salts, solvates thereof.
Especially favourable are the following compounds complying with the above
criteria: |
3-methyl-N-(4-benzylamino-3-cyanoquinolin-2-yl)benzamide;
20 4-methoxy-N-(4-benzylamino-3-cyanoquinolin-2-y)benzamide;
| 3-methoxy—N—(4-benzylamino-3-cyanoquinoliﬁ-Z-yl)benzamide;
3,4-methylenedioxy-N-(4-benzylamino-3-cyanoquinolin-2-yl)benzamide;

N-(4-benzylamino-3-cyanoquinolin-2-yl)thiophene-2-carboxamide;

25 N-(4-[2-thienylmethylamino]-3-cyanoquinolin-2-yl)thiophene-3-carboxamide;
4-methoxy-N-(4-[2-thienylmethylamino]-3-cyanoquinolin-2-yl)benzamide;
3,A-methylenedioxy-N-(4-[2-thienylmethylamino]-3-cyanoquinolin-2-yl)-benzamide;
N-(4-[2-furylmethylamino]-3-cyanoquinolin-2-yl)furan-2-carboxamide;
N-(4-[2-furylmethylamino]-3-cyanoquinolin-2-yl)thiophene-3-carboxamide,

30 %l and their salts, solvates, isomers and the salts, solvates thereof,

| A second éspect of the present invention provi&es a process for the preparation

. of a compound of the general formula (I), its salts, solvates, isomers and their salts and




25 nitrogen atom and one sul phur atom optionally substituted by one or
nore straight or branched Cl.4 al kyl group, straight or_ branched Cl4

al koxy group, or halogen atom X stands for a -CH2- grONpvembRI400y oup,
=Nits- group, or a sul phur atomor an oxygen atomor a sul pho group or a
sul phoxy group -wherein Rs stands for 30 straight or branched C 4 al kyl
group or C3.6 cycloal kyl group-; n stahds for zero, | or2 and their salts,

sol vates, i : . (RULE
26) 18 Novennar E3g0e e S5 oS R DR IR A oup o
t he conpourasidepf theaenpsd doatuld @D rwharein R), R SR, Rirkre 8%/ R*hE andmjwvuads
wherein R . . h I ‘. S ds for

hydr ogen afg%gﬁgfH%%%ﬁ£%ﬂgﬁgﬁgPQi§gﬂﬁgé%gﬁ%ﬁg%ﬁgmgﬁgﬁ?ﬁﬁﬁ%?%§ %ﬁ§’- or

f ;JI‘ Y, % { ouphel:) Eanpdahd ptg: iiab:%éne;mlcﬁlaﬁhk (Tethos oi)b‘lﬁi&flbilﬂ_(k&ﬁ{ d)therhydﬁagcﬁis (?adex?ﬁn olr ’
straig or_branche a rou r strai 0 ranche al koxy
group, or HH F%%‘)ﬁﬂgmﬁfowmﬁg%o é‘ﬁ"’lﬂ‘g‘?ﬁ the 5?11"??3@?%11%&&8’& Shamed iRy dr ogen
at om and R4 sahg] oRddivites, 6t ting&ingar fridmBishyd sidadivaky and/br @pabfig iRftst ands
for hydrogen at,oI or. cyano group; R7 stands for A-rrethpxyphen_yl-h

3- et hyl phétfytptically. sative ssepsHe fQrms or Srapspanps the gtically aqyivg [forgisdg, th st ands
for -NH Or QyRnRé fdr@f Ooxygen atomand 15 n stands for 1

The present invention may relate 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




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

Especially favourable are the foll ow ng conpounds conpl he above
cr !Dt eria: Y 3- et hyl - N- (4- benzyl am no- 3- cyanoqui nol i i n- ¥§F’?€6‘\§’?Eg%%

4- met hoxy- N- (4- benzyl am no- 3- cyanoqui nol i n- 2-yl ) benzam de;

3- et hoxy- N- (4- benzyl am no- 3- cyanoqui ngl i n-2 yl ) benzami de;

3, 4- met hyl enedi oxy- N- (4- benzyl am no- 3- cyanoqui nol i n-2-yl ) benzam de;

N-(4 benzyl am no- 3- cyanoqui nol i n- 2-yl ) t hi ophene- 2- car boxam de; 25

N-(4-[2-thi M%h{@%l&\éﬁtglﬁiyﬁl%u{aﬁs# ‘P&ﬁbh@%ﬂs%@aﬁfd Q&oj&@%gﬂl@%?@ gl ageam de

4-met hoxy N-(4-]2-thi cyanoqui no enzam
3, 4- met hy| eabowé Qheymme@mca{l zommsews mwlbplsahdmm] lifidey,asuolas tabletsn plieyd, ) benzam

id N- ( 4- ' h furan-2-car amde
N G [ 2§ 1 Bl MadTBL R NGl i BEORILOR e ot ke S G Bl e
and their stabletsands:apsumﬁs;helpsefmmmdcdlﬁ@lﬁﬁhis sol vates thereof. A

second aspect of th . present invent'o rovides a process for the
- preparation %ﬁ%[)’u AdBge 4sprst @E E‘Tes%lnﬁiﬁ?%?n( prpvides; phagigpgegtical o) v at es,

| somers an@ohfpaslﬁoﬁadciat‘auﬁl@as Mv&ﬂﬁ@@dﬂﬁi&fn@'dﬂ théte IBRPSRIITWE Il penefa?: RS,
R4, R5, R6, R/ have 323 R0 x Novenber 2005 6a ~neani ng as
y

defi ned i n fprailp (IP §tWh§§e§bBt= ’h%li §otPer Rz aldachdve gherspope shepging 2pf a hi s
acid am ineﬁﬁed: fﬁethgﬁ&@'é@ectf—o&nﬁl&? sils! dorgHbae Blebﬁtcgily a&%’i 143%1eM R6, R7

BY, X and n have the sanme neaning as definéd in esired
t ransf or mi #glts holwigsstheregbnin edmixtire widhpowndr ahore hexcipismer abedf g nthe a (1)

t hus obt ai by met hods known per se and/or transformng
t he conpou%ggm#ag?ﬁﬂgﬂeneggl formula (1) thus obtained into its salts, or

sol vates, or |ilideabbavy pharhacouticel Sospbditionanares prepatdshyanppingsepat ating it
1’3.2% iovel ]Ezro %ﬂ%?%‘fi%’ﬁl.gﬁpbe\é@@ﬁ?@m' C fgarg}sne%odst ransform ng the optically

The compounds of the general formula (I) can be used in treating pathologies, in the
development of which A; receptor plays a role.

The compounds of the present invention having selective activity on the A; receptor
can be used in the therapeutic and/or preventive treatment of disjunctions of the heart,
kidney, respiratory system, central nervous system. They inhibit the protective effect of
adenosine in growing tumor cells, prevent mast cell degranulation, inhibit the cytokine
production, reduce the inraocular pressure, inhibit the TNFu release, inhibit the migration
of eosinophils, neutrophils and other immune cells, inhibit the bronchoconstriction and
plasma extravasation.

Based on these effects, adenosiﬁe A; receptor antagonists of the present invention
may be therapeutically useful as antiinflammatory, antiasthmatic, antiischemic,
antidepressant, antiarthytmic, renal protective, antitumor, antiparkinson and cognitive
enhancing drugs. They also may be useful in the treatment or prevention of miocardial
reperfusion 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, inflammatory bowel disease, Addison's

| disease, Crohn’s disease, psoriasis, rheumatism, hypertension, neurogical function
~ disorders, glaucoma and diabetes (K. N. Klotz, Naunyn-Schmiedberg's Arch. Pharmacol.
_ 362:382, 2000; P. G. Baraldi és P. A. Borea, TiPS 21:456, 2000).




The present invention may relate to pharmaceutical conpositions containing
as active principles the conpounds of the general forqyga ﬁk their
isomers, salts and solvates, which are preferably oral 8#%%@7 dns, but
18 Novenber 2005 7 inhal able, parenteral and transdermal fornulations are
al so subjects of the invention. The ahgve pharnaceutical conpositions may
be solids or |iquides, such as tablets,apellets, capsul es, patches,

sol utions, suspensions or enulsions. The solid conpositions, first of al
tabl ets and capsyl e [ h referred.pharnmpceutical f.orns. Accordingly, a
third aspect of ?%ﬁéﬁ?’ggg% ﬁ*n@éﬁﬁ¥3ﬁ$m8&%%?r%%%”%%?&%ﬁﬁggvﬂﬁ%ﬁea osi tions
cont ai ni ng discases tsiiaheasi astymadCORD and ARIDS, ratiucorta) e sliergd aidi@fgamneaos

formul a (|)&f wherein Rl, R2, . R4, RS R6, R7, R8, X and n have the same
meani ng as “FRFTHEICTHR PRI drgal diggpseghei 1 salts, sol vates, or
~optically acti veThesgra®ns invostidnNRay fMté %o tHeOks¥alreie bdiRscRRls of e aRMARL Ur €
with one or_nore excipients used in the pharnaceutical industry. The above

phar maceut i PaRule S oihe trymentof hepbayepatiplogiesadigepsteth usual phar naceuti cal
exci pients and by using standard methods. The conpounds of the general
formula (1) can be used in treating pathologies, in the devel opnent of
whi ch A3 receptor plays a role. The conmpounds of the present invention
- having selective activity on the A3 receptor can be used in the

t herapeutic and/or preventive treatnent of disjunction of the heart,
ki dney, respiratory system central nervous system They inhibit the
protective effect of adenosine in growing tunor cells, prevent nast cel
degranul ation, inhibit the cytoline production, reduce the inraocul ar
pressure, inhibit the TNFa rel ease, inhibit the mgration of eosinophils,
neutrophils and other immune cells, inhibit the bronchoconstriction and
pl asma extravasati on. Based on these effects, adenosine A3 receptor
ant agoni sts of the present invention




may be therapeutically useful as antiinflammatory, antiasthmatic,
~antiischemc, antidepressant, antiarrhytmc, renal prgéﬁgti e,..antitunor,
ant i parki nson and cognitive enhancing drugs. They als V“\lgér%?%f ul in
the treatnment or prevention of mocardial reperfusion injury, chronic
obstructive pul nonary di sease (COPD) ar\gﬁ adult respiratory distress
syndronme (ARDS) including chronic bronchitis, pul nonary enphysema or

dyspnea, al bfe ELBGHI : Lt Aol SevefiR0) | [ nses,'
irtrcarta SELRUSS EERT00 AkCactSe e bt deb L R ke BENORREEROTCCD
bowel di seathe dispasdiardon sex, welglistos of thEpattent. s di sease, psoriasis, rheumatism

hypertensi on, nenrQQiC i ' .ders,..ql .auco and di apet.es (K. N
Kl ot z, Naunyn- Sc n%%b%qﬁgpﬁ%gﬁge%ﬁ%‘%ﬁ%%ﬁIEWd ?%é’%ef&%’?u%g Oé “Bar al di
es P. A. Bogemeral TiriSlaX1) 45GereB0RO)R?, RE RbwRERER2885X aad THewe drpsauteds  of

t he present_inventiqgn.my. be preferable used for the treatnment of, diseases
suchpas astlﬂﬁgfmgc'ﬁ’%e@gg %IR’%%,{J’:I@H gﬁ%gnﬁ,fg’i ﬁWDW?nLg?qthgqfca e iSimat or y
di seases, |aeipositian fod YRGrdatucn@bf dikdasisan an@lopRiRal of HIS@AEE FocepheA PpigReENt

i nvention may_relate to the use of the conmpounds of the general fornula
(1) in the & leat nent of the above pat hol ogi es. Suggested 18 Novenber 2005 8

daily dose is 1-FAfflel@ntRihicteof (RO KRR BPRR Drdpdralibh b Be BRhpuRdLE

severeness of the disease and on sex, weight etc. of the patient. A fourth

aspect of tthesgneed dopmula(Tband ehthgrivigimarsintes ofgbe g¢nerdh dommasolil (8DoEndt he

gener al fo:@a () - wherein R, R2, R3, R4, R5, R6, R7, R8, X and n have
t he sane aning as defined in the first aspect - for the manufacture of a
phar maceuti cal Tenpewictiaenof e gervenl formatae@lii) (16 andi(Boaddsh dre ustdiethepnent of

o e R el b b B SRR o B Y 1
formulae (II), (III) and (IV) have the meanings as defined above.

In the process according to one embodiment of our invention the bis-
carboxamide of the general formula (II) can be selectively hydrolysed and the resulting
compound of the general formula (I) is, if desired, transformed into its salts, solvates or,
liberated from its salt, solvate and separated into its geometric or optical isomers.

Substituents of the compounds of the general formula (I) may be transformed into
each other by known methods.

Selective hydrolysis is performed by using alcoholic, preferably methanolic alkali
hydroxide solution, preferably potassium and/or sodium hydroxide solutions, but other
agents helping the hydrolysis of amides can also be used.

_ The selective hydrolysis can be carried out in a wide temperature range, favourably
between 20 °C- 100 °C.
| The compounds of thé general formula (IT) -wherein the meanings of R!, R?, R3_,
RY R%, R%, R7, R®, X and n are as defined above - can be obtained by several known
methods, among them the one demonstrated in Scheme 1 (Figure 6), by acylation of the
| compounds of the formula (1), by using an acylation method known in the organic
chemistry. For acylating agent preferably acyl chloride, for acid binding agent triethylamine
and/or pyiridine can be applied, but other acid binding agents can also be used.

Accordingly, a fifth aspect of the present invention provides compounds of the
general formula (I) — wherein R!, R%, R’ R, R%, RS, R’, R®, X and n have the same
meaning as defined in the first aspect.




the general fornula (1) and of the internediates of the general formul ae
(rr) (rrr)y and (Iv). The internedi ates of the general ng&rml Zéb%) (rer)
and (I'V) which are used in the preparation process ac ©

i'nvention, are novel. Substituents of the general formulae (I11), (Il1l) and
(1'V) have the neani ngs as defined abov§ In the process according to one
embodi nent of our invention the bis- cdrboxam de of the general fornula

(I'l') can be sel Ehgﬂaﬁn@&fﬁg&g@ﬁ rangﬁz)r%ﬁ bih i me LR ORI ROR3E he

- general formul a |nt0|ts salts, soivates
or, |i berr:ihe%l5 di‘?:Ktasd gatetas dsfiried abaveaveh beprepasaddibri ﬁleaomp@mge@fnha ric or

optT S R b SRR AR b DS Al S 2 (1)

i s perforndd, 2895 tIQi)O)g aI cohol ic, preferably nmethanolic al kal | hydr oxi de
sol ution, preferabl ot assj,um andLar sodi um h dI‘OXI e sol utiopon but ot her
Sent s hel bi ng. PRENgEPGR SRRt o e E Mg SRR adine | ve
“hydrol ysi s ge@fl li@maR () SheRit R R & \RA0R, R&n@q:tsamaﬁ@n ha\edie saf@ WRbiRDd | Y

bet ween 20 C 100 C. The corrpounds of the eperal fornula (11) -wheyein the
meani ngs ofs fgfinegin thefirst agpact, with thggrovisg tha C%n%fﬁﬂmﬁf%i’@efa’ég’a’éﬁllﬁ%d above -
can be. obt %@R%Mf&%&ro A%&Ha A K%&H&%rail@ﬂﬁrow%ﬂamﬁsﬁﬂﬁtgg%ﬂﬁﬁﬁrat ed

in Schemre 1 (Figure 6), Dby cy ation of the corrpounds of the fornula

(111), by @silddutadiendarenpi avd &@Mﬂkmmomup,h@ﬂbﬂlgefwth@rp@wwﬁl@tﬁ}; For
acyl ating %%ﬁlﬂ{s 8?&%%91 t @ Bincifl'cQ ﬁhﬂg’m}ﬁﬁ%ﬁ%ﬁ?ﬁ’ Blal 1 straight ng

triethylamn |ne can er a
agents can oabmmchbdaCusaikbxyAgmqr thinvg) ¥, staads‘ fof théBqne\NR o# gibine R’ﬁr bl

i nventi on provi d oyn of t raI I wher ei , R2,
ra. i o et SeteR SRR Yathe Sipeten B arl Fadh ot el Fadhiadion BoRR &, e
first aspe®f staﬂcﬁ fm\k@&fl’ﬁﬁgmﬂ@@:‘ii With the further proviso that R® cannot stand for hydrogen

atom, if, n=0, X stands for a -CH,— group, R* and R’ form together an 1,3-butadienyl group

and R® stands for a cyano or amino-carbonyl group.

The compounds of the general formula (IV) - wherein the meanings of R?, R® and
R® 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).

Accordingly, a seventh aspect of the present invention provides compounds of
the general formula (IV)- wherein R, R* and R® have the same meaning as defined in
the first aspect, with the proviso that R® cannot stand for hydrogen atom, if R* and R®
stand for hydrogen atom.




The conpounds of the general formula (I111) - wherein the neanings of R,

R2, R3, R4, R5, R6, R8, X and n are as defined above - n b repared from
the conpounds of the formula (IV) - by using nethods kiﬁg%“%%&o@i ( Nan ,
Zhang, Bioorg. and Med. Chem Lett., 10, 2825, 2000). Accordingly, a sixth
aspect of the present invention provides conpounds of the general formula
(rrr)-wherein W R2, R3, R4, R5, R6, R7, R38, X and n have the sane neani ng
‘as defi nedWPH2/p89 f i r st aspect, with the provi so thatPCREUBMEHSt stand for
phenyl group, if RL and RZ stand for hydrogen atom n=1, X stands for a
-NH group, R4 and R5 formtogether am 1, 3-butadienyl group and R6 stands

for a cyano 9" OUPTheM chipdubid foﬂrﬁlgeéen%pﬂlﬁﬂatmwﬁem%nﬂ&hmgm for a
strai ght or anclged Cl4 al kyl or phenyl group substituted by a straight

or branched ]%:1@41 & Rféﬁgfde&w@hmﬁcamb@wmeéﬁawd%e cpppougds qfithedproiRg VD), gr oup, R8

has the nmeaRiyg, ﬁﬁthg@sf]du &gb(pﬁ%rmd)ggpaq@ﬁpgg) R4 and R5 form together an
1, 3- but adi enyI group and stands for a cyano grou and with the fiuther

‘proviso that R3 &hnerserosnds afithe drventipar effbn zensrabfermulge (Dn 4D, (B0 anddRAs for a
(G- o1 041D, b piiRR aﬁlgrbmkf i RACLASHy 3 dmdadiib@ Y GRSl Bxardfifd, RO St ands

for a cyano or no- car oup. e conmpoun of t e general formul a
(1V) - wher eWiﬂwttﬁéniﬁMMWQSOﬁ@lmmtot%EmlesRG are as defined above - can be
prepared fromthe conpounds of the fornmula (V), by using nethods known per
se (D.L. Leysen, J. Heterocyclic Chem, 24, 1611, 1987). Accordingly, a
sevent h aspect oFigtuhé shnvsgemtalforimdmﬂj,Eigmpt?.(shdvdgsuembfqnnulm(i&),of t he general

_forrrula(l\/) in R4 and .have the sa defl ed in
the first asp%mf' s Wﬁﬁepﬁdﬁs%u%@?%f%%%?%@%g 3% oigen at om
i f R4 anth Rshowsd gasral cfomin;admﬁg@‘igm @sho®8 SsbangThethe EéhﬁﬁonV\tauQZfoﬂ%eBw

_PCT/HU02/00048 9 The co eneral fornmula (V) - wherein the
meani ngs of & ‘%ﬁﬂmwgﬁgroggggmﬁr@hhﬁ’@’ga bove - can be prepared fromthe
conpounds ' of the forml a (\/I),

SUBSTITUTE SHEET (RULE 26)




by using nethods known per se (Pfizer (lInc) USP 4,175 193) The conpounds

of the invention, of the general forrmulae (1), (I1), §#) é their

preparation and bi ol ogical activity are denonstrated i % MR o5t 100 | ng

Exanples, wthout limting the scope of clains to the Exanples Figure 1

shows general formula (1), Figure 2 shows general formula (1A), Figure 3

shows general fornmula (11), Figure 4 shows general formula (11l) and Figure

5 10 show¥OJ¥MEYal fornula (1V). Figure 6 shows Sche¥d/BUHEs eact i on

route for the preparation of conpounds of the general fornula (1).
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Exanpl es Exanple 1

3- Met hyl - N- (4- benzyl am no- 3- cvanogui nol i n- 2-vl ) benzam de: | n general
formula (1) R and R2 stand for hydr ®&t ons, e for phenyl group, R4 and

- RS formtogelhgle1a 1, 3-butadi enyl group, R6 stands for cyano group, R7 for
3- nethylphenél cy the neanlng of Xis -NH group, nis 1. 10 a.)

2- Ami no- 3-¢ o : : Pl RERFARNGEF 10 g of

2- ani no- 3s CYIﬁ%E%ieﬂaibeﬂlﬁlﬁ’ﬁywmz' éﬂzﬁd?d?ﬂycﬂ’orgeﬁrhtoﬁg P AR SRAR Y Cogl ide is

heat ed under stirring at eaction m xture , S own, poured
onto 100 -ni | o toggtheriak, %but@mylrmw%ﬁr standsifopcyano goupHR’ dor -@le%fbb@Whm
hydr oxi de s i anﬁ@% Iy ow precipitate is filtered off,
washed wi th 50 #?Qg? mat£$§§2ngﬂﬁhr§|ng 15 7.5 g of the title conpound IS
obtained,. np.: 210 T. NWVR, SH (400 MHz, DVMSO-d6): 7.21 ppm (s, 2H NH2),
7.35-7.40 ppm (dd, 1H, 6-H), 7 53-7.57 ppm (d, 1H 5-H), 7.70-7.75 ppm
(dd, 1H, 7-H), 7.93-7.98 ppm (d, 1H, 8-1-1) 20

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

The mixture of 10 g of 2-amino-3-cyano-4-hydroxyquinoline and 15 ml of phosphoryl

chloride is heated wnder stirring at 110 °C. The reaction mixture is cooled down, poured

onto 100 ml of ice-water and neutralized with 60 ml of 10 % sodivm hydroxide solution.

The resulting yellow precipitate is filtered off, washed with 50 ml of water. After drying
15 7.5 g of the title compound is obtained, mp.: 210 °C.

NMR, 85 (400 MHz, 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, 15, 7-H), 7.93-7.98 ppm, (d, 1H, §-H)

20
b.) 2-Amito-3-cyano-4-benzylaminoquinoline
5 g of 2-amino-3-cyano-4-chloroquinoline and 11 mi of benzylamine are heated under
stiring at 130 °C. The reaction mixture is poured onto 50 ml of water, the resulting
precipitate is filtered off, washed with 50 mi of water. The pale-yellow precipitate is
© 25 recrystallized from dimethylformanﬁﬂe to obtain 5.2 g of the title compound.
Mp.: 206 °C.

NMR, 8y (400 MHz, DMSO-dg): 5.02-5.03 ppm, (d, 2H, N-CHp), 6.22 ppm, (s, 2H, NHy),
7.14-7.16 ppm, (dd, 15, 6-H), 7.24-7.26 ppm,(dd,1H, 5-H), 7.30 ppm, (5, SH, Ph), 7.50-
30 7.52 ppm, (dd, 1H, 7-H), 8.16-8.19 ppm, (d, 1H, 8-H), 8.30-8.33 ppm, (t, 1, NH)

" Using 2-aminomethy1pyﬁdhe or 3-aminomethylpyridine or 4-aminomethylpyridine instead
of benzylamine, the appropriate compounds of general formula III can be obtained.

SUBSTITUTE SHEET (RULE 26)




b.) 2- Am no- 3-cvano-4-benzvl am noaui noline 5 g of

2- am no- 3- cyano- 4-chl oroqui noline and 11 m of benzyl an%}ge are heat ed under
stirring at 130 C. The reaction mixture is poured ontolB0CY& 2% At er, the
resulting precipitate is filtered off, washed with 50 m of water. The
pal e-yell ow precipitate is 25 recrystallized fromdi nethylformamde to :
~obtain 5.2 g of the title conmpound. M.: 206 C. NVR, SH (400 MHz, DMSO- d6):
5.02-5. 03 YPA/0%¢8?. 2H, N-CH2), 6.22 ppm (s, 2H, NH2PCT/HyR0M4¥. 16 ppm (dd,
1H, 641), 7.24-7.26 ppm(dd,1H, 5-H), 7.30 ppm (s, 5H, Ph), 7.50- 30 7.52
ppm (dd, 1H, 7-H), 8.16-8.19 ppm (d,1;111, 8-H), 8.30-8.33 ppm (t, 1H,
NH) . Usi ng 2-am nonet hyl pyri di ne or 3-am nonet hyl pyri di ne or
“4- am nomet hyI pyri di ne |nstead of benzyl am ne, the appropriate corrpounds of
general f or ngy ExMethyl- lev1bengosl) Al 3 mogyiline-2-glpepzamgde: 18 Novenber
2005 WO 02/ /

3- Met hyl - Ogéﬁzglfﬁ HJ%%# %§3 g;lbgm no- gq%l?/ozlalﬁ%glu%or{%llolfge din yl ) benzam d
e: To the sml u&}mﬁhlﬂﬁn@Y@hbﬂdeamomdsmeyamnﬂat@%ﬂw sadtioo epiktrols ne in 30

'm of pyridi 0 I

stirring {satt %%eg?hegbrggoét%lﬂgﬁg %gll)l(p Ogth I?qirn?gfd ‘?atgoﬂ%%F&}p%g%our t hen
it is pour edﬁltnrﬂdmﬁlﬁahhcdmmdemﬂ:elmmltoe‘mateir Hée prdingpiiitatoeystaliine foptetiab ised off
washed tw ce_wi ter.. The i white.cr bki ne mat eri al
o et yst ool b Ole RSk dfshaRtrhe Ik Mgt SRR (7 TS
conpound, np.: 234 C By usi ng pyri di ne- 3- car bonyl chl oride as acyl ating
agent, the ropri at. eraI formula.ll can bt ai ned.
a0ent. Lo SRR LaS SoMRaU G gl AC Aeneral 0 PSR P TP Phe

sol uti on1®f GngulG§mal Metdyd obbied- met hyl benzoyl ) - N- (4- benzyl ami no- 3-

cyanoqui nol i n-2-yl)benzam de in 80 m of acetonitrile 20 mM of IN
nmet hanol i ¢ potassium 15 hydroxi de solution are added. The reaction m xture

is refluxed {Y3-MLINUALIREAYlAARB-SafquiBblin-2-ylbenzamide
To the solution of 5 g of 3-methyl-N-(3-methylbenzoy!)-N-(4-benzylamino-3-
cyanoquinolin-2-yl)benzamide in 80 ml of acetonitxile 20 ml of 1N methanolic potassium
15  hydroxide solution are added. The reaction mixture is refluxed for 3 minutes, then 3 ml of

glacial acetic acid is added to it, then it is neutralized with 50 mi of 1M sodium hydrogen
carbonate solution and the resulting crystals are filtered off. The white crystalline material
is recrystallized from 130 ml of acetonitrile to give 3.1 g of the title compound of general
formula (). Mp.: 230 °C.
20
~ Example 2

In the general formula (I) the meaning of R! and R?is hydrogen atom, Rlis phenyl group,
R* and R® mean together a 1,3-butadienyl group, R® means cyano group, R’ means 4- -
25  methoxyphenyl group, X means -NH-group, nis 1.

2-amino-3-cyano-4-benzylaminoquinoline, prepared as described in Example 1., is
transformed with 4-methoxybenzoyl chloride, analogously as described in Example 1., into
4-methoxy-N-(4-methoxybenzoyl)-N-(4-benzylamino-3-cyanoguinolin-2-yl)benzamide,
30  which after selective hydrolysis, by the method described in Example 1., results the title
- compound of general formula (F). Melting point of the title compound: 188 °C.

Sed.ium salt of the title compound is prepared by the following method:

SUBSTITUTE SHEET (RULE 286)




glacial acetic acid is added to it, then it is neutralized with 50 mMl of IM
sodi um hydrogen carbonate solution and the resulting (igi(l%gal ) ?c{?s filtered
off. The white crystalline naterial 1is recrystallized from b§b of
acetonitrile to give 3.1 g of the title conmpound of general formula (1).
Mp.: 230 C. 20 Exanple 2

4- Met hoxy- N- (4- benzvl am no- 3- cvanogui nol i n-2-vl ) benzam de In the general
formul a (1 VAW Rani ng of R~ and R2 i s hydrogen at oRCTRY/W48heny| group,
R4 and R5 nean together a 1, 3-butadienyl group, R6 neans cyano group, R7
means 4 25 net hoxyphenyl group, X nmeangz-NHgroup, n is 1.

2- am no- 3- cyano- 4- benzyl am noqui nol i ne, prepared as described in Exanple

1., is transfornmed. with 4-net hoxybenzoyl chloride, anal ogously as
described in Bg&:ﬁﬂ—gmﬂu?nzﬁ%oﬂ—cya%oquinthY-Q,»yl)benzamide is dissolvedgin methanol

4- met hoxy - N- fuflt- dEBivAIeNt MR OF Solitul HydroRR8 Y haHnBIGs Aadey R e PleipRards Y1 ) benzam
ide, 30 which after selective hydrolysis, by the nethod described in
Exanmpl e 1., P@@UﬁFEMWﬁEMFF¥F%ﬂw@éﬁﬁéﬁhﬁﬁéﬁlgeneraI fornula (1). Melting
poi nt of ghe title conpound: 188 C. Sodiumsalt of the title conpound is

- prepared by the follow ng nethod: SUBSTI TUTE SHEET (RULE 26) 18 Novenber
2005 WO 02/ 0BésPsirty sattobthoiis4emnapnd is prepared by the following method:

4- met hoxy- N- 4 d=henzpla ey ﬁ@h 4 Drvdadnd zami i s di | ved in
met hanol and gqﬁf&\zlal(entn%gaﬁlgﬁﬁ%l%%? ogflﬁlu%?l%y ro>?i93g m%@tfﬁanr}%bﬁﬂgg added to
it. The preciydiegiveldnt amvunteofcetheotsalidnia ecidrat addedilto its The Ipteeipadedofvhite Mp. : 255
C 5 Et hanes&k&gﬂ@%eﬁgligﬁﬁkd%ﬁ%ﬁl5213accorrpound is prepared by the

thod: T '

foll owing ne
4- met hoxy9 N- (4- benzyl am no- 3- cyanoqui nol i n- 2-yl ) benzani de i s dissolved in
nmet hanol ag%ﬁlﬂtéi3va' ent anmount of ethanesulfonic acid is added to it. The
precipitate €

3-Methoxy-N~(4-benzylamino-3-cyanoguinolin-2-yDbenzamide

In the general formula (T) the meaning of R' and R® is hydrogen atom, R is phenyl group,
R* and R’ mean together a 1,3-butadienyl group, RS means cyano group, R7 means 3-
15 methoxyphenyl group, X means -NH-group, n is 1.

2-amino-3-cyano-4-benzylaminoquinoline, prepared as described in BExample 1. is
transformed with 3-methoxybenzoyl chloride, analogously as described in Example 1., into
3-methoxy-N-(3-methoxybenzoyl)-N-(4-benzylamino-3-cyanoquinolin-2-yl)benzamide,

20  which after selective hydrolysis by the method described in Example 1., results the title
compound of general formula (f). Melting point of the title compound: 186 °C.

Example 4

25 i -cyanoquinolin-2-yl)benzamide
In the general formula (I) the meaning of R' and R? is hydrogen atom, R3 is phenyl group,
R* and R® mean together a 1,3-butadienyl group, R® means cyano group, R? means 3,4-
methylenedioxyphenyl group, X means -NH-group, n is 1.

30  2-amino-3-cyano-4-benzylaminoquinoline prepared as described in Example 1., is
transformed with 4-methoxybenzoyl chloride analogously as deseribed in Example 1., into
' 3,4-methylenedioxy-N~(3,4-methylenedioxybenzoyl)-N-(4-benzylamino-3-cyanoquinolin-
2-yl)benzamide which after selective hydrolysis by the method described in Example 1.,
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crystalline material is filtered off. My.: 223 T. 10 Exanple 3 3- Met hoxv

N- ( 4- benzvl am no- 3- cvanocui nol i n-2-vl ) benzam de In the ner al Jo%rml a (1)
the meaning of R and RZ is hydrogen atom R3 is phenyf&g eﬂ%e’r and R5
mean togéther a 1, 3-butadi enyl group, R6 neans cyano group, R7 neans 3- 15
met hoxyphenyl group, X nmeans -NHgroup, n is 1.

2- am no- 3- cyano- 4- benzyl am noqui nol i ne, prepared as described in Exanple
., is trYAMEFsTRd with 3-nmet hoxybenzoyl chloride, XCHHEHMN¥EY as
described in Exanple 1., into

3- met hoxy- N- ( 3- net hoxybenzoyl ) - N- (4- bepazyl am ho- 3- cyanoqui nol i n- 2-yl ) benzam
i de, 20 which after selective hydrolysis by the nmethod described in Exanple
1., results the title conmpound of general formula (1). Melting point of
the title cdﬁ%&ﬁhﬂhﬂqoe@p@mdlei@ﬁﬁﬁlémﬂz@s

4- Met hvl enedirQuy-¥int S RERTNLAPIAR 231 @vanogui nol i n-2-yl ) benzam de In the
gener al forrrula 1) the nmeaning of R and RZ is hydrogen atom R3 is phenyl
group, R4 and R5 mean together a 1, 3-butadi enyl group, R6 means cyano

group, ”g%ﬁ 54- methyl enedi oxyphenyl group, X means -NH-group, n is 1.
30 2- am no- 3-cyano- 4 benzyl am noqw noI i ne pr epared as described in Exanple
1., 1s & 4alye plotimoy bicoximide anal ogously as descri bed

i n Exanpl e 2,

3, 4- net hyl eri]még1 eg%%l{l-fofﬁmﬂ (Ir)ntshte mefimnr?eoél oxydbRénmil(ljg/dIm}gel?\Etf% %elsn%hf?%%oﬁ%- 3- cyanoqu
inolin- 2-ylR mmérmedmmgamm :la,mbetadl@@l grot, RS niwpaly eybnyes greuph R’ tfeansrizt hod
descri bed IEL\”P{%E SLBSTI TUTE SHEET (RULE 26) 18 Novenber 2005 WD
02/ 096879 PCYF ‘7‘%66’2@”5 FEPHFL the title conpound of general formula
(1). Melaing point of the title conpound: 231 C.

2-amino-3-cyano-4-benzylaminoquinoline prepared as described in Example 1. is

transfomed with thiophene-2-carbonyl chloride, analogously as described in Example 1.,

into N-(2-thiophenecarbonyl)-N-(4-benzylamino-3-cyanoquinolin-2-ylthiophene-2-

carboxamide, which after selective hydrolysis, by the method described in Ex_ample 1.,
15 results the title compound of general formula (I).

Melting point of the title compound: 197°C.

- Example 6

Dihiophene-3-carboxamide

20 In the general formula () the meaning of R! and R? is hydrogen atom, R? is 2-thienyl
group, R* and R® mean together a 1,3-butadienyl group, RS means cyano group, R” means
3-thienyl group, X means -NH-group, n is 1.

a.) 2-amino-3-cyano-4-(2-thienylmethylamino)quinoline

25 5 g of 2-amino-3-cyano-4-chloroquinoline, prepared as described in Example 1, is stirred
with 11 ml of 2-thienylmethylamine at 130 °C for 3 hours. 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 material is recrystallized from 25 ml of ethanol to obtain 5.2 g of title
compound, mp.: 208 °C.

30
The 2—amjno-3—cyano-4~(2-thienylrnethylamin0)quino]iﬁe prepared as described above is
transformed with thiophene-3-carbonyl chloride, analogously as described in Example 1, -
into N-(3-thiophenecarbonyl)-N~(4-[2-thienylmethylamino]-3-cyanoquinolin-2-yl)-
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Exanple 5 N (4-benzyl am no-3-cyanoqui nol i n-2-yl)tbi ophene-2-carboxam de

In the general fornula (1) the neaning of Rl and RZ is dr oge r}@om R3 is
phenyl group, R4 and R5 nmean together a 1, 3-butadi enyl® {rSEET means
~cyano group, R7 neans 2- thienyl group, X nmeans -NH group, n |s 1. 10

'2- am no- 3-cyano- 4- benzyl am noqui nol i ne prepared as described in Exanple 1.
is transfonmed with thiophene-2-carbonyl chloride, anal ogously as descri bed
i n Exanpl eW@ 0209687t o PCT/HU02/00043

N- (2-t hi ophenecar bonyl ) - N- (4- benzyl am no- 3- cyanoqui nol i n- 2-yl ) t bi ophene- 2-
car boxam de, which after selective hydyol ysis, by the nmethod described in
Exanpl e 1. 15 results the title conmpound of general formula (1). Melting
poi nt of the title conpound: 197C. Exanple 6 N (4-f2-thienyhnet hyl am nol
3- cvanoqui ndhlpphﬂ@ai)eafhopsmém\ﬁ@hsaf@raaeﬂf@w@nhyd@lym bmthﬁﬁeeﬂg@rf}éﬁcal bed 8 nul a (1)
~'the neani ng a [ O, R4 and

- RS nmean togeEt% Ffel %&%utuge :ae wﬁ%%%ﬁﬁﬂméﬁsﬁgﬁ%ﬁ%@oﬁgﬁ R7 nmeans
3-thi enyl greompounk 232¥hs -NH-group, nis 1. a.)
2-am no-?cyano 4- (2-thi enyhnet hvl am no)gui noline 25 5 g of
- 2-am no- 3- cyano- 4- chl oro4ui nol i ne, prepared as described in Exanple 1, is
stirred wit Exidplal? of 2-thienylmethylamne at 130 C for 3 hours. The

e o o S RO bRl B R 0 B e
r ef::r yzggl IC| z[ggduefrgeﬁem%mao@)f theﬁ:i:a:ﬁﬁg oﬂRJ‘ ambtlﬁum hﬁié;&ﬁglagm ﬁf)hd b;ch:]egiyilrrﬁce)und

g}rj_ epared as %@C]?e aﬁ‘i aﬁlﬁ%’vtggqﬂ?ya ?’S Qﬁﬁélﬁyhﬁrﬂ Ri\%t@ ﬁle?“ﬁl%%ablﬂéw@%’ggc%eﬁﬁonyl

KFI( gt'tﬁ??pﬁé%car bonyl )w?ﬁﬁfagb?ﬁ-%ﬂ;pﬁnggmlearln noi Elg’fcyanoqui nol i n-2-yl)

The 2-amino-3-cyano-4-(2-thienylmethylamino)quinoline prepared as described in
Example 6. is transformed with 4-methoxybenzoyl chloride into 4-methoxy-N-(4-
methoxybenzoyl)-N-(4-{2-thienylmethylamino]-3-cyanoquinolin-2-yhbenzamide by the

15  method described in Example 1, which after selective hydrolysis gives the title compound
of general formula (T). Melting point of the title compound: 173 °C.

20  In the general formula (I) the meaning of R' and R? is hydrogen atom, R® is 2-thienyl
group, R* and R® mean together a 1,3-butadienyl group, R® means cyano group, R’ means
3,4-methylencdioxyphenyl group, X means -NH-group, nis 1.

2-amino-3-cyano-4-(2-thienylmethylamino)quinoline prepared as described in Example 6.

25 is transformed with 3,4-methylenédioxybenzoyl chloride into 3,4-methylenedioxy-N-(3,4-
methylenedioxybenzoyl)-N-(4-[2-thienylmethylamino]-3-cyanoquinolin-2-yl)benzamide by
the method described in Example 1, which after selective hydrolysis gives the title
compound of general formula (T). Melting point of the title compound: 241°C.

30 Example S

Dfuran-2-carboxamide
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SUBSTI TUTE SHEET (RULE 26) 18 Novenber 2005 WO 02/096879 PCTI HU02/ 00048 14
t hi ophene- 3- car boxam de which after sel ective hydrol ysﬁ b%bt(r)&? t hod
described in Exanple 1, gives the title compound of g&het&I"0F, la (1).
Melting point of the title conpound: 223 C. 5 Exanple 7

4- met hoxv- N- (4-f 2-t hi envhnet hyl am nol - 3- cyanoqui nol i n- 2-yl ) benzam de In
the general formula (I) the neaning of Rl and R2 is hydrogen atom R3 is
2-t hi enyl WEWB R and R5 nean together a 1, 3- but adiP§hHUCHO#Ep, R6 neans
cyano group, R7 neans 10 4-net hoxyphenyl group, X nmeans -NH-group, n is 1.
. The 2-am no- 3-cyano-4-(2-thi enyl met hyl ggm no) qui nol i ne prepared as descri bed
in Exanple 6. is transformed wth 4-nethoxybenzoyl chloride into

4- et hoxy- N- (4-

met hoxybenz okl the gungral fpraufa( dhwyreniomeh Rl 8] isdydgaenaigmss Ros bl pymenzani de
by the 15 %&%ﬁﬁ%&&bg&&ram ?%up,\ﬂﬂ&n@am@ahﬁgmwaeakh&@- fiyglr ol ysi's
gives the title conpoun of ‘general’ fornul a | ti'ng point of the
title conpougrdup, X284@ -NExgow ®is8 3 4- net hyl ened| oxy-N

_(4-f2-_thi$nyl met hyl am nol - 3- cvanoqui nol i n-2-vl)-benzam de 20 I n the general
formula (1) the nmeaning of Wand R2 is hydrogen atom R3 is 2-thienyl
group, R4 and) RAmineeiRcvhummes pyimgthyla@ing)gumdlineny| gr oup, R6 neans cyano
group, R7 ne Ie en I nis 1.
2- am no- 3- cyaﬁof%la?lfogecyae“\é hﬁg’ L%flélﬂ%"3 o?pc?fjelgﬁgife?%neé?o{rﬁgﬁ; %lgl scr| bed in
Exanpl e 6. i itanlt asmmfryhnef&;dhmdmd (ﬁnfﬂ;rgﬂazﬁﬁt)h@tlléﬂSﬁlfm(&lheszWe rcdzduoml de into

ﬁefhrﬁ éﬂéh?gtﬁ%'ﬂs%% %‘F"i‘@ P.pLof witers thy preralting Prasipiitsys At SHoHRRRRLMi%h- 2- y1 ) ben

zam de by t3temnaEtvatsl The palt vdled materikdia pqtystallizedivinCo mif df ethasob tooahdin e
hydrolysis g Vegft;\euﬂe com{yound mp.: 208 °C.
The 2-amino-3-cyano-4-(2-furylmethylamino)quinoline prepared as described above is

transformed with furan-2-catbony! chloride by the method described in Example 1. into N-
(2-furancarbonyl)-N-(4-[2-furylmethylamino-3~cyanoquinolin-2-yDfuran-2-carboxamide

,'15 which after selective hydrolysis gives the title compound of general formula (). Melting
point of the title compound: 196 °C.

Example 10

‘20 In the general formula (T) the meaning of R and R? is hydrogen atom, R? is 2-faryl group,
R* and R® mean together a 1,3-butadienyl group, R® means cyano group, R’ means 3-
thienyl group, X means -NiI-group, nis 1.

1.
The 2-amine-3-cyano-4-(2-furylmethylamino)quinoline prepared analogously as described

25  in Example 6. is transformed with thiophene-3-carbonyl chloride by the method described
in Example 1. into N-(3-thiophene carbonyl)-N-(4-[2-furylmethylamino]-3-cyanoquinolin-
2-yl)thiophene-3-carboxamide which after selective hydrolysis, performed analogously as
described in Example 1. gives the title compound of geperal formula (I). Melting point of
the title compound: 118 °C. |

30

" Structure and physical characteristics of further compounds of general formula (T) prepared

by the method described in Example 1. are shown in Tables L. and 11
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conpound of general fornula (1). Melting point of the title conmpound: 241C.
30 Exanple 9

N- (4- [ 2-f ur vl met hyl ani nol - 3- cvanoqui nol i n- 2- vl ) f ur an- 2 & RPEERE AR

SUBSTI TUTE SHEET (RULE 26) 18 Novenber 2005 WO 02/096879 PCT/ HU02/ 00048 15
In the general formula (1) the neaning of Wand R2 is hydrogen atom R3 is
2-furyl group, R4 and RS nean together a 1, 3-butadi enyl group, R6 neans
.cyano grouwpoiRpssreans 2-furyl group, X neans NH gr owrpf/HE0208044. a.)

2- Am no- 3-cyano- 4- (2-furyl met hyl am no) qui noline 5 g of

2- am no- 3-cyano- 4- chl oroqui nol i ne, prepared as described in Exanple | are
stirred with 1 m of 2-furylnethylamne (fu-furylamne) at 130 C for 3
hours. The reaction mxture is poured onto 50 mM of water, the resulting
precipitate is filtered off, washed with 10 50 ml of water. The pale yellow
material is recrystallized from 20 n}AﬁfEIethanol to obtain 4.8 g of the
title conpound, np.: 208 C. The )

2- am no- 3-cyano- 4- ( 2- f uryl met hyl am no) quiRfol i ne prepared as descri bed above
is transformed with furan-2-carbonyl chlforide by the method described in
Example 1. into N _~{CH,),
(2-furancarbonyl)-N-(4-[2-furyl net hyl &m no] - 3- cyanoqui nol i n-2-yl ) furan-2-ca
rboxam de 15 which after selective hydtolRSis gives the title conpound of
general formula (1). Melting pd of | he{fitle conmpound: 196 C. Exanple
10 N-(4-[2- | nmethylam nol - 3- cyanaguigg - t hi ophhene- 3- car boxam de 20
In the general fornmula (I) the neani nﬁ of‘}'F\’ nd R2 is hydrogen atom R3 is
2-furyl group, - R4 and RS nean together &1, 3-butadi enyl group, R6 neans
cyano grosup, R7 nmeans 3- thienyl group, X neans -NH-group, nis 1. 1.

No.: X R R® R’ n | Mp
[°’Cl
11. | NH \© CN \© 1| 237
ONle
2. | NH \© oN @ 1] 128
ONie
13. | NH \© CN U 11 116
ONle
OlMe
14 | Nm \© CN \Q/ 11 1005
. _ Ohlle
: : ONle
15. | NH \© CN 1] 223
OMe
' OMe
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The 2-am no- 3-cyano- 4- (2-furyl net hyl am no) qui nol i ne prepared anal ogously as
described 25 in Exanple 6. is transformed with thi ophepgngd; ep%%gl ‘
chloride by the method described in Exanple 1. into N (3-thiophene
carbonyl)-N(4-[2-furyl net hyl am no] - 3- cyanoqui nol i n-

2-yl ) thi ophene-3-carboxam de which after selective hydrolysis, perforned
anal ogousl y as described in Exanple 1. gives the title conpound of general
formul a (I%",O ¥ ng point of the title conpound: 1RETEUOA0E: [ ycture and
physi cal characteristics of further conpounds of general fornula (1)
prepared by the nethod described in Exanple 1. are shown in Tables I. and
|'1. SUBST| TUTE_SHEET (RULE 26) 18 Novenber 2005 WO 02/096879 PCT/ HU02/ 00048

16 TABLE | .| R3 X/ (CHR)n No. : [XR3R6R rC) 11. NHENL237] 12. NHCNOVE
1128 / 13. NH gOVE4§EL6| OV CN 1 | 1935 '
Cl
cl
17. | NH @ CN \G[ 1] 193
cl
F
18. | NH \© CN U 11 208
CF,
19. | NH \© CN \©/ 1} 215
20. NH \© CN \Q 1| 250
CN
21. | NH \© N \©\ 1 { 205
Me
Me
22. | NH \Q CN U 1| 238
Ne
| 0
23. | NH \© CN m 1| 212
0
24. | NH \© CN 5\ J] 1] 215
s
25. | nNm \© CN \ / | 1] 234
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14. NHCNOVe1100,5 Ove 15. NHACNOWe 1223 ClII11 Ove We SUBSTI TUTE SHEET ( RULE
- 26) 18 Novenber 2005 WO 02/096879 17 PCT/ HU02/ 00048 161%lgCNCI 1%&% 5
17.NHCNCI 1193 CI 18. NH\ I CN\N\ 1208 19. NH\ I CN\ CF 31215 o 350
21. NHCNMe1205 22. NH\ | CNve 1238 Me 23. NHCNO 1212 \ 2 24. NHCNO1215

" WO 02/096879 - PCT/HU02/00048
18
2. | NH \© CN /\<j] 1| 1605
27. | NH \© CN —Me 1| 184
28. | NH \© CN e 1| 1415
Me
Ve
29. | NH \© CN )<Me 1| 194
o
30. | NH \U CN \© 1] 203
0 -
31. | NH \U CN \Q\ 1] 152
ONe
O ' OMe
32. | NH m CN U 1| 190
o. o
33. | NH \U CN U) 1| 20,
_ o
0 . Me
34. | NH \U CN \Q/ 1| 207
0 o
. | n | Q) o E\ p 1] 159
o_ s
s | v | () | L) L] 200
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-25. NHCNS1234 SUBSTI TUTE SHEET (RULE 26) 18 Novenber 2005 WO 02/ 096879 18
PCTI HUO2/ 00048 26. NHCN1160, 5 27. NHCN- Me1184 28. NHCN- ~' 141b5 %8.NHCNNE
1194 -Me 30. NHCN1203 31. NHOCNOMVE1152 32. NHOCNOWE1190 ovembggd007 N> 1202
O 34. NHO CNMe1207 \ / 35. NHOCNOL159 \o S

WO 02/096879 PCT/HU02/00048

19

S OlNle
37. | NH m N \Q/ 1 | 206
S Me
38. | NH \@ N \©/ 11 21
S _ 0
39, | NH \@ CN \U 1198
S 0
40 | NH \@ CN E\ /) 1| 158
S 8
4. | NH m CN \@ 1| 178
cl
4. | NH ' CN @\ 1| 1985
OlNe
Cl
43. NH \@, CN \@\ 1] 1975
Olle
OMe
44 NH ' CN \Q 1| 191
OMe
45. | NH \Q CN \Q 1| 1685
OMe ONle
46. | N-Me \© CN @\ 1 155
OMe
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36. N/ CN/ 1200 \ SUBSTI TUTE SHEET (RULE 26) 18 Novenber 2005 WO 02/ 096879
19 PCT/ HUO2/ 00048 37. NHSCNOWVe1206 38. NHSCNWe1221 S O

1389NNH\ CN~ 1198 [~
40NHS CNO 1158 \/p S S 41.NH~ CN\\

ovember 2005

WO 02/096879 PCT/HU02/00048
20

47. \Q H \©\ 1 172
ONie
OlMe

48. @ o U 1| 250
o)

49, H > 1| 264
o
0

50. \© H m 1| 265
S

51. @ H \<\__/7 1] 163

52. \© CN @\ 1 157
OMe

53. \© CN \©\ |1 196
Oile

54, \© CN \Q 1| 205
Olle

H

55. CN \Q 0| 266
Olle

56. \© CN \©\ 1| 154
OH
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1178 ~/ 42.NHCI CN\ OWe1198,5 || 43.NHCI CNOMe1197,5 \ | Ove 44.NH/
CNOVE1191 |' 45. NHOVECNOVE1168,5 46. N-MeCN\. 1155 Owve STI TUTE SHEET
(RULE 26) 18 Novenber 2005 WO 02/ 096879 20 PCT/ HU02/ 00048° 47 Ry 1172
48. NHHWe 1250 \ 49. NH\ | H

WO 02/096879 PCT/HUO02/00048

21

57 | NH \@ CN \©\ 1| 145
OH

TABLEIL
5
R3
P
NH “R2
4
R4 | oN,
RN r!qu\R"
H
R' | R? R} R* | B R’ Mp
[°C]
Z
58.MeH\©-C\©\ 165
. X ONle
—
50. | H | Me \© C \Q 145
X OMe
, cl
=
6. | H | H \© \C \Q\ 119
| = OMe
o. lai .
_ .
61. | H H\U \C \©\ 119
- : X OMe
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1264 O 50. NHHO1265 51. NHHS 1163 \ f 52. OCNOWe1157 53. SCNOWVE1196 54. 8=0CN\

1205 W 55. NHHCNOWVE0266 56. NH\CN\ | 1154 OH SUBSTI TUTE ﬁEET!i %IUE 26) 18
Novenber 2005 WO 02/ 096879 21 PCT/ HU02/ 00048 57NHSCNOHI1Z8" : 1. 5

R RZR3BR4ARSReMp [ 58. MeH165 59. HWe/ |

22

PCT/HU02/00048

T
o
14 \;

OMe

243

Q

o O

Olle

176

s

ONle

171

OMe

199

OMe

o 0

203

OMe

180

Olle

117

o

SiRale

OMe

153

WO 02/096879
62. | H
63. | H
64. | H
65. | H
66. | H
67. | H
68. | H
70. | H
71. | H

Ol 20| O & & 3T

Q

&

CNle

215
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C/ 145 \\\ W 60.HHC \ OWe119 X11 61. HHO Cl OWe119 \ SUBSTI TUTE SHEET
(RULE 26) 18 Novenber 2005 WD 02/ 096879 PCT/ HU02/ 00048 g]% 62 HI%%HO \ 243 |
63. HACl \176 / 64. HHSCl OME171 65. HHCI Me199 66. HHs\ / I° ID5EGRA

WO 02/096879 _ PCT/HU02/00048
23
o =
72. | H | H u | C \©\ 237
x| OMe
S —
73.1H | H \@ « \@ 275
ONie
OlMe
S MeO._-
u|u | H| () \C U 245
Ohle
o~
75. 1 H | H \Q « U 247
Olle
Olle
MeO Z
76. | B | H \© : \@ \@ 222
‘ Ole
o
ARG INORIRGWE
|
S Me p
| H | 1 m \[;: \Q\ 214
- OMe
S —
9. H | H \@ C \©L 252
. I
. o~
8. 1 H] H C \©\ 178
' OlMe
|
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67.HAA\ \ 180 CIWe 68.HH\ cf,-/ 117 NMe , 70.HHSI el53 Cl~/ 71.HHC / | 215
Cl Ve SUBSTI TUTE_SHEET (RULE 26) 18 Novenber 2005 WO 02{096879 23
PCT/ HUO2/ 00048 72.HH C/ | 237 N ~\\ Owe ovemoer

WO 02/096879 PCTEF/HUG2/00048
24
=
.| B | \Q @ \Q
T
I Ve
82. | H! H « \ /) 2127
I
2
83.| H | H \Q C \Q 184
‘ N
1 Ole
o =
84 | H | H lN @ \Q 150
= Olie
Me
85. | H | H \© . \Q 195
N Oile
S Me
o OMe
' I
~
87. | H| H \© \C \©\ 217
.
OlMe
88. | H | H \ /) “
OMe
N
0. | m | B @ \C \Q 135
X
Me
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73. HHsMe\ OWe275 74. HHSnmpoOWe245 75. HH\\ cOM>247 O Me 76. HH\ MeO\
77.HH218 78. HHSMe cl | Ove214 \ 79. HHsl 252 80. HH\  (\\ 1|7_&}%/96§Ug
SHEET (RULE 26) 18 Novenber 2005 WO 02/096879 24 PCT/ Ao

173 1 Me 82. HH\\ /212 83. HH\ ‘

5

127

jw

b
Al
</ \;

\/

T 153

. .

o4 |H| H 145 )

‘2
@ |
O

_..g
Kd \S | "</‘§\ N1

95. | H | H

d| 4| ¢ gl dld

| ~ome| 1

| 222 Owe

TI TUTE
P HA 9




cl:\ | 184 10Me 84.HH 1 Il 150 NOME 85.HH\Me \ | 195 , OMe 86. HHSMEOMELT71
£ 87. HHOWe217 88. HHsl |~ 149 OVe 89. HHI\ 135 Me SUBSTI TUTE SHEET (RULE 26) 18
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Stmcturc and physxoal characterlstlcs of mtermedlaies of general formula (1) prepared by

the method descnbed in Example 1. are shown.in Table [IL.
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Example 167
Tablets of the following composition are made by known methods wused in the

5 . pharmaceutical industry

Active ingredient - 25 l’ﬂ.g :
Lactose . 50mg )
- Avicel . 2img
.Crospowdene ' .3 mg
1 ) Magnesmm stearate | B m'g.'
_mol_ogy ‘
Methods _ 7
15 Himan adenosine Az récepta'f.binding

- Preparing memhlaue suspensmn' collect CHO cells expressmg hA3 receptors by
: “washing three times with ice- cold PBS ceutnﬁlgate at 1000 x g 10 mm homogemze for 15
sec in buffer (50 mM Tris, 10 __mM Mg_Clz, 1 mM EDTA, pH 8.0), centnﬁlgate at43.000 x |
o g for 10 min (Sieula 3’K30)' suspense. the membrane preparation in the buffer mentioned |
20  abouve, store the aliquots at-80C.- -
_ ) _Bmdmg protocol: incubate CHO—BAg membrane preparation (2 pg protein conteut) in
© . incubafion - buffer (50 mM Tris 10 1M MgCh, 1 mM EDTA, 3 UfmL -adenosine
. deaminase, pH 8.0), in ﬁle presence of 0.5 oM [P[]AB MECA (p -amino-benzyl-
' _methylcarbo‘{anudo-adenosme) (100 000 epm) and: 100 uM R-PEA (N6 [L-2-
25 phenyhsopropyl]adenosme) to - deﬁne non-specific - binding or test eompound in a total
volume of 50. ;LL for 1 hr at room temperature Filter over Whatman GF/B glass fibie filters. E
" {presoaked in 0.5% polyethylenmune for 3 hours) wash 4x. with 1 mL ice-cold 50 mM .
- Tris, 10 mM MUCI;, 1 mM EDTA (pH 8.0) on 96-well Brandei Cell Harvester Detection
; of activity: ini gamma~counter (1470 Wizard, Wallac) Inhxbltlon [%] = 100-((acuv1ty in the -
30 presenee of test compound *. non-_spec;ﬁc acuvzty)/(total act1v1§y - 119n¢speclﬁc

 -activity))*100




66 cr 36 Exanple 167 Tablets of the follow ng conposition are nade by known
met hods used in the 5, pharmaceutical industry Active ingredient 25 ing
Lactose 50 ng Avicel 21 ng Crospovidone. 3 ing. Nag%‘?‘i‘}ﬂ‘]’%rt@%ate 1 ny
Bi ol ogy Methods 15 Human adenosi ne A3 receptor binding Preparing nmenbrane
suspension: collect CHO cells expressing hA3 receptors by -washing three
tinmes with ice cold PBS, centrifugate at 1000 x g 10 m n, honogeni ze for. 15
- see in bufwepxPs MM Tiis, 10 nM MgCl2, | nM EDTA, pHC&HUY2/00@E8Ntrifugate at
43.000 x g for 10 mn (Sigma 31(30), suspense the nenbrane preparation in
the buffer mentioned 20 above, store {-he aliquots at -80 C. Binding

prot ocol : incubat or tion (2 g: protein content) in
i ncubation ., buf er B%Q{?W{IIE %P%{S;Pn?ﬂ%% 2, 1 mM EDTA, 3 U nL.

adenosi ne c&wﬁmmsmpmpﬂw sﬁgpensmn t dollect pPHEG enbie exfresfing hAM pd@ibts] B¥B- MECA
(Pram no- benzghis BEL INCARRRGXAM A 20800510Plack 109 A00 R, 208, 100 . M

R-PIA (N6-| eny I'sopropyl]a Bhoot spe I ¢ binding
or test conyewimchulfor (aonmms pM Gl enicfugh® atpa3l006 @rg far mmmt(SﬂgmaﬁKB(enperat ur e-

pol yot hyl oni PR PBPoRBOR R B e penbepen BE SRR i M Tris, 10
mv MgCl2, 1 -eMd.ETA (pH 8.0) on 96-wel | Br andel Cell Harvester. Detection
| Binding protocol: incubate CHO-bA; membrane preparation (50 pg protein content) in
incubation buffer (50 mM Tris, 3 U/mL adenosine deaminase, pH 7.4), 10 nM [PHJCCPA
(2-chloro-N°-cyclopenthyl-adenosine) (80.000 dpm) and 10 pM R-PIA (NS-[L-2-
10 phenylisopropyl}adenosine) to define the non-specific binding or test compound in a total
volume of 100 pl for 3 br at room temperature. Filter over Whatman GF/B glass fibre
filters (presoaked in 0.5% polysthylenimine for 3 hours), wash 4x with 1 mL ice-cold 50
mM Tris (pH 7.4) on 96-well Brandel Cell Harvester. Detection of activity: in 96-well
plate in the presence of HiSafe-3 coctail in beta-counter (1450 Microbeta, Wailac).
15 Inhibition [%] = 100-((activity in the presence of test compound - non-specific
activity)/(total activity - non-specific activity)y*100

Human adenosine Az, receptor binding
Binding protocol: incubate 7 pg of membranes (buman Ay, adenosine receptors
20 transfected into HEK-293 cells, source: Receptor Biology, Inc.), buffer (50 mM Tris-HCI,
10 mM MgCl,, 1 mM EDTA, 2 U/mL adenosine deaminase, pH 7.4), 20 nM PHCGS-
21680 (2-[p-(2-carbonylethyl)phenylethylamino)-5"-N-ethylcarboxamido-adenosine)
{200.000 dpm) and 50 uM NECA (5'-N-cthylcarboxamido-adenosine) to define the non-
specific binding or test compound in a total volume of 100 pl for 90 min at room -
25 temperature. Filter over Whatman GF/B glass fibre filters (presoaked in 0.5%
polyethylenimine), wash 4x with 1 mL ice-cold 50 mM Tris, 10 mM MgCly, 1 mM EDTA,
. 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
30 activity)/(total activity - non-specific activity))*100

SUBSTITUTE SHEET (RULE 26)




of activity: in ganma-counter (1470 Wzard, Wallac). Inhibition [94 =
100-((activity in the, 30 presence of test conpound =._ naonspecific
Cactivity)/(total activity non-specific activity))* 100l&¥ow@bere: 2005 wo
02/ 096879 PCT/ HU02/ 00048 37 Human adenosi ne A, receptor binding Preparing
menbr ane suspension: collect CHO cells expressing hAl receptors by washing
three tines with ice cold PBS, centrifugate at 1000 x g 10 m n, honopgeni ze
for 15 seWOPHMB{¥fer (50 MM Tris, pH 7.4), centrifud&T@UsYOW8 000 x g for
10 min (Sigma 31(30), 5 suspense the nmenbrane preparation in the buffer
menti oned above, store the aliquots atzg -80 C. Binding protocol: incubate
CHO hAl nmenbrane pigparadbiofhe (D) Rcdpfopt gfnafﬁgontent) In incubation buffer
(50 M Tris, 3 UnL adenosi ne deam nase, pH 7.4), 10 nM [ 3H CCPA

( 2- chl or o- NeHiading gpeteealy fncehgtenddsy He)of (antomes dprn e adegosineRrePIPRIY N6- [ L- 2
10 phenyl i sophgaydd il &iRsgigbst &u&afae@&)t&rgm%lggs}pméjg%&fér o Rnelisagcior test
‘conmpound in a total volunme of 100 L for hr~at room tenperature. Filter

over What mart0cEY Me@kst mMHERTAS (.1 mdd bernzpmidine ok Binli adegrsBodpastiyase:ipfl eni ni ne
f 3 h _ \ ' | 6-wel |
or Oy S)g s\ iy ?HYDBQP}% ééllyc oﬁ%@?ﬂi,ﬁ’-ﬁ@fbg@%&%}{% @p\(}\gﬁ pfend P06~ Ve

Brandel Cell Harvester. tectron acti l'ate 1 n the
presence of H¥l SFGA 35 ehrrdrboxemideadenesingh the define 480-spdcicolinding okMdst ac) . 15

I nhibition [% = -( LVl | ence L nd. -

non- spec 11 et A U0RF bl ¥ 10 bERoPSERENGEG ARk R RRM MG | o
Human adenosWhetma#Al &F/Cegap e filttern GiresgakBil .59 pplycbybaixhine)] washidatvdth7l g of
menbranes (h n d i ecept or ransfe d,.into M-293 cells,
source: Rec éﬁ%?sélf'@f g@ﬁg&f@g‘g)ﬁ °%%f‘¥@ﬁ%”§%‘%ﬁ%$ﬁeﬁ?f§éﬁ%?°ﬂ°’iﬁ%ﬁw a2, 1 nM
EDTA, 2 1 nlin adevwiigilae idéamaase of plifafe-3 poctaOinrdetalc3infidGH4502MEBdbeta,

(21 (2-carhgn) Sh MMM IS AR pEnld S LSRR 995 36e051 ne)

activity)/(total activity - non-specific activity))*100

Results
15 We consider the compounds as biologically active ones if they inhibit the binding
" of the radioligand on human adenosine Az receptors with an activity above 80 % at 1 uM
in our experimental conditions.
The dissociation constant (Kg) of [*“I)JAB-MECA on CHO-hA; membrane
preparation is determined by isolope saturation studies with the help of Scatchard analysis
20  (G. Scatchard, Amn. N. Y. Acad. Sci. 51:660, 1949). The ICsp is converted to an affinity
constant (K;) by application of the Cheng-Prusoff equation (Y. J. Cheng and W. H. Prusoff,
Biochem. Pharmacol. 22:3099, 1973).
Several compounds of the general formula (I), (1), (II) and (IV) display remarkable
biological effects. The compounds of the general formula (IA), defined in claim 2, as a
25  subgroup of the general formula (I), defined in claim 1, exert the most important activities.
Except of 5 compounds, their K; values are not higher than 20 nM. The compounds given
as examples are especially advantageous. Their K; values in human adenosine Az receptdr
binding studies are Between 0.19 and 0.69 nM. The K; values of the most advantageous
compounds are 0.14 and 0.15 oM. '
30 The compounds possess: proper bioviabilities and exert at least 10,000-fold

selectivity in respect of human adenosine A, As, and Agy, receptor subtypes.
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(200. 000 dpm) and 50 M NECA (5'-N-ethyl carboxam do- adenosi ne) to define the
non- specific binding or test conmpound in a total vol u qr% for 90
mn at room 25 tenperature. Filter over Whatman GFB gl & Ték"f F‘émp?lters
-(presoaked in 0.5% polyethylenimne), wash 4x with 1 nL ice-cold 50 niM
Tris, 10 mM MgC12, 1 mM EDTA, 0.9 % NaCl, pH 7.4) on 96-well Brandel Cell

" Harvester. Detection of activity: in 96-well plate in the presence of .
H Saf e-3 cHOAMS P n bet a- count er (1450 M crobeta, WalRCZEW0200048hi bition [ %
= 100-((activity in the presence of test conpound - non-specific 30
activity)/(total activity - non-specifsg activity))* 100 SUBSTI TUTE SHEET
(RULE 26) 18 Novepiater, #RQBrN0 B2R96H79 sPEHaRE02 RR04S AfninikkiiBn irdenosi ne

A2b receptor, binding Binding protocol: incubate 20.8 sg of nenbranes (hunan
A2h adenosi n@h§ EROBpE Jhelr ERs yalugseme by |ﬂ?ﬂfdoml@%ha‘@eﬁlqe§ffe§d’mﬁé@ arRecept or

Bi ol ogy, | ncadvanteddser (50 mM Tris-HC, 10 nM NgCIZ 1 mM EDTA, 0.1 nM

- benzami di ne, 2 nm. adenosi ne deam nase, pH 5 nM [ 3H] DPCPX

- (8-cycl openthyl - Pa@_aawﬁrn@b%hmmpﬁmeyftb%mer@lcfgrn@b@ pﬁabebleliboﬂwrmm

(5" -N-ethyl C@ﬁﬁg&ﬁ&@ do- adenosi ne) to define non-specific binding or test
conmpound in a'total volume of 100 pL for 30 min at roomtenperature. Filter
over Whatman G-/ C glass fibre filters (presoaked in 0.5%
polyethylenimne), wash 4x with 1 nL ice-50 mM Tris-HCl (pH 6.5) on -
96-wel | Brandel Cell Harvester. Detection of activity: 10 in 96-well plate
in the presence of H Safe-3 coctail in beta-counter (1450 M crobeta, _
Wallac). Inhibition ["/0] = 100-((activity in the presence of test conpound
- non-specific  activity)/(total activity - non-specific activity))* 100
Results 15 We consider the conmpounds as biologically active ones if they

i nhibit the binding of the radioligand on human adenosine A3 receptors with
an activity above 80 %at 1 M

SUBSTITUTE SHEET (RULE 26)




I n our experinental conditions. The dissociation constant (Kd) of

[ 1251] AB- MECA on CHO hA3 nenbrane preparation is dete Igr'gned bly igot ope
saturation studies with the help of Scatchard anal ysis efttge &0 tchard,
Ann. N. Y. Acad. Sci. 51:660, 1949). The I1C50 is converted to an affinity
constant (K;) by application of the Cheng-Prusoff equation (Y. J. Cheng and
W H. Prusoff, Biochem Pharmacol. 22:3099, 1973). Several "‘conpounds of
the general formula (1), (I1), (1l11) and (1V) display remarkable ‘

bi.ol ogi cal effects. The conpounds of 40he general formula (1 A), defined in
claim 2, as @laigis subgroup of the general fornula (1), defined in claima1,
exert the nost inportant activities. Except of 5 conmpounds, their K; val ues
are not lﬁ‘{jﬂ%‘?‘-‘fldﬁﬁﬁﬁﬂgeﬁma fomeulaoidboiriwEeini ven  as exanples are especially

advant ag 3. .receptor binding
st udi es gér]gs%%l o3 en ‘%bgle g%ﬁ %ggﬁﬁ&#%?%%vdﬁuﬁglgfo e nost

advant ageotmnd@q@ngmdgeu@tﬁnar d4traiplt 6 Hrhndhl G3Q aliye ounds possess
proper biqviabilities and -exert at |east 10,000-fold selectivity .in

r edpect fendanfoadwdtogen etome or 4 slraiplky ?!beaﬁ‘dlﬁérﬁlm alkybeyaups or SUBSTVITUTE
SHEET (

the dur agl%"'%lllz gl%" e?)ﬁegrpu%cc{r %?élfpnt Pav gv‘é‘ﬁ% ﬁtr‘uta%/r Hugfgeégﬁoﬁ]i%gﬁ g%t“f—"gur |t 2 eIr ong
enough, bhgichedED? alkd/ Eﬁ)’ﬁpaﬁtﬁaréﬁ%r Hrigihed (9% 'aﬂ@:l}@%r&i’ﬂ o'i"lﬂlc%bﬂ ardhf&ct
profiles are advantageous. Data above nake the compounds of the general
formul a ferons.dha bilréhIfCG nitrdgen ajrens ¢roncaptiensatimrad c8UBSTEHUMBISHEEE ( RULE
26) 18 ’\bytlgong%% ratozrr(g and oue sulphur atom coutammg >-or6 n1cmbered heteroaromatic ring,

10 optlonally substituted by one or more stralght or branched Cia alkyl group, strarght or

| - bmnchcd Cia alkoxy group, or halogeu atom;
R* and R’ form together an 1, 3-butadienyl group, Opt:onally
substituted by a mctlrylencdro*ry group or one or more strmght or branched C 1-4 alkyl

_ - group, straight or branched Cy4 alkoxy group, hydroxy group or haiogcn atom |

15 . RS stands for hydroven atom or a cyano group, ammocarbony[ group, Ci4
| alkoxycarbonyl group, or carboxy group; '

R’ stands for hydrogen atom or a straight or branched Cis allcyl group, a phenyl group,
benzyl group, thienyl crroup or furyl group, optionally substituted by a methylenedroxy
group, OF ODe 01 MOre slrarght or branched Cy4 alkyl group, strarght or branched Ci4

?U ".alkoxy group, hydro)qr group, trrﬂuoromeﬂryl group, cyano group or halogen atom, or--
- _ 'for one tu_ro_ or three mtrogen atoms or one nrtrogen atom and one oxygen atom Or one |
.' mtrogen atorn and oné sulphur atom contalmng 5or6 membered hetcroaromatlc rmg,
. optlonally substltuted by ohe of more stralght or branched Cis alkyl group, stralght or .
branched Cl.4 alkoxy group, or halogen atom; N
25 o X stands for a-CHr- group, NH» group, -NR - group, Or a sulphur atom-or an. oxygen. _
atom or a sulpho group ora sulphoxy group ~wher.em Ra stands fora stralght or
: branched C1.4 allcyl group or Ci6 cycloalkyl group-
n stands for zero, 1 o2 —
_ _and their salts and solvates isomers and their salts and solvates.

30




Clainms 1) Compounds of the general formula (1) - wherein R stands for

hydr ogen atom or a strai ght or branched Cl4 al kyl grouE' R stﬂggs for
hydrogen atom or a straight or branched Cl4 allcyl gro %Nbv ands for
hydrogen atom or a straight or branched Cl-4 al kyl group, or a phenyl

group, thienyl group, or finyl group, optionally substituted by one or nore
straight or branched Cl-4 al kyl group, straight or branched Cl1L 4 all coxy :
group, or halogen atom. or for one ., two or three nitrogen atons or one
nitrogen atom and one oxygen atom or one nitrogen atoin:and one sul phur

at om cént @pmpngn@ofdhe senmehbonel: (b4} ecodingioatdim ¥ i whereli0 optional |y
strai ght

or * br anchel A4 o RBRERIR 5 RO B AE Dt ANTLAEORS form i oget her an
ohe o1 Mo g el Y LML o branched

C145 al koxB® graodyp forhydiraizey agmwp a0strdight ey darahednC, 4 IRA @bapdsr 4 phedyydr ogen
carbovy P8 ”t?lrs%yﬁs%msorf@ﬁ%%gé' bl A 1 OPOORRER C 4
opt | onal %"J%‘ét.tut R R A

or- br ancHetlo®1 Atval deythregmiitgzen stongs ghine mrtrdgearaodmdnd:pde axygeal aka yr ghoUp;
hal ogen atom or for

- hydr o ro triflyoronet ano gro or
one Xymg"‘a‘? eﬁﬂ‘@’@ %HPPB@@H%%%% B ?r?%aéﬁlb&f%%ﬁaa@ﬁ@ﬂswn at om

oagene . BRsRARTALAA, 50%: SN AR SAILAICLAT S0 RRRLET

het er oar ofrati ¢ -r1 ng,
br @nchedb@uthed Kyl alpoupous.tar dibkpatn abm; br anched C 14 al koxy group, or

hal =\ i X f - - ,
cul phur Brom® & ank TR andercadatl grorResi shir K BuFogRs A G BIGREG oup
- wher ei NoRBrstRAAS, | Ql[:\ la"r§i§[§ 31:9ight & b RRS I&f{ Hady ﬁbﬁﬁ%&d%}&@mﬂf oS-

cycloalkyl group-;
halogen atom; or

15 | . R® and‘ R stand for h).'dmgcn'atq'm' and R® éuid R form together a ;rietliylcndioky :
| group, | : T _ : :
) R6 stands for hy drogeir: atomor a cyano group, ammocarbonyl group, C1_4 o
7 , alkoxycarbon)' group, or carbexy group; . o
R stands for hydm;;,c,n atorn or & stralght oF branched Ci4 alkyl group, a phenyl group,
20 ‘ benzyl group; thienyl greup or furyi group, optionally substltuted with a '
. _methylenedlo\y group, or one of more straight or- branchcd C»M alkyl group, stralght OF. :
‘ branched CM allLO\y “I'Gllp, hydroxy group, mﬂuoromethyl group, cyano oroup or
- halogen atom 01 fm one two or th:ee mtrogen atoms or one mtrogen atom and one
. | oxygen atom or one mtrogen atom and one sulphur atom conta.imug 5or 6 membered
25 hetemaromailc nng, optloually substttuted with ene or more stralght or branched Cl_4 .
- al!cyl group, straight or branched Ci4 alkoxy group, or halogen atom; . _
X stands fora—CH,- group, —NH- group, NRE- group, ora sulphur ato;ﬁ or an’ oxycren e
~ atom or a sulpho group ora sulphoxy group —whercm R® stands for & stralght or .-
& ‘branched Cia alkyl group or €6 cycloalkyl group— S ..
30 o ‘__11 stands for zero, 1 or2 -~ ' '

_and their saltsand solvatc_:s,; isomers and their salts and solvates.




'n stands for zero, 1 or 2 and their salts and solvates,, isoners and their
salts and sol vates. 18 Novenber 2005 41 2) Conpounds OFS hemge(rﬁ'bgl formul a
{IA) according to claim1l - wherein R stands for hyd olg%‘ﬁ fom™dr a
straight or branched C,_4 al kyl group; RZ stands for hydrogen atomor a
straight or branched C 4 al kyl group; R3 stands for hydrogen atomor a
straight or branched. Cl-4 allcyl group, or a phenyl group, thienyl group,
or finyl group, optionally substituted by4bne or. nore straight or

branched Cl14 al kyl group, straight or branched Cl4 all coxy group, or

hal ogen at om 3)qf, ree nitrogen .atonms or one nitrogen

at om and one o)xyoci;j:|1 r?%c%so%?fog%lga(%)ta%%&gﬁg%tcg)af“n%h%ﬁeénsul phur atom

cont ai ni ng 5- oR’ gamisrftachydchbolrettomann eyl grotp;ng, optional ly.. substituted
by. one or norepstrai gh r branched Cl-. allcyl group, straight or
branched C, 4 al bw 5?%&’5&05?‘1?{%85%” b#PuRe: Rio, R* or R' stand

i ndependerft | y f ROsBufi8 €8 pehd lardup! thidde P . straight or branched
-Ci _4 ally) group, si r}%gght%rgrg?anchfelgf%% iﬂg?kr%?(@group, hydr oxy group or
hal ogen atom, Br®5 .%R&s@é@emdemhrﬁmmcb@mr&rdxymmm, amsdraight f or m

t oget her a met 5}5}# ' for drogen atom or a cyano
group, -ani noca%rlony hgdr(%ftﬂo, %ng"“Pa c%lgglg% c@ﬁ@ﬂ‘@?@f ,gIBPp’é‘K&B&?O 8tip;
‘Wt ands for hydedegsmatstmper or a straight or branched ClI _4 al kyl group, a
phenyl group, Zyl oup, thienyl arpup oy furyi group, optionally
substituted wi t%ﬁafla‘i{’i %@‘f‘%ﬂgﬁj@%ﬁeﬁﬁ?’%‘%gﬁ ang, R o framdpgathsr @ methylandiony or
branched 1014 algdsyhp;group, straight or. brandied C 4 al koxy group, hydroxy

group, trifluorgnethyl group, cyano group or hal ogen atom; or for pile.,
two or three nikrSgdhioshpdreseyaiamer ¢yare grigem at om and one oxygen atom or

one nitrogen atn.aRdep Q—%&H&}&Bﬁgnyﬁérglm, 5 %rilplﬁeﬂ g?ou%[ 3-%1%?81:%{15 o 3-furyl
group;
X stands for -NH- group or oxygen atom and
15 n stands for 1-

and their salts, solvates and isomers and their salts and solvates.

4) Compounds according to claims 1-3 as follows:
3-Methyl-N-(4-benzylamino-3-cyano-quinolin-2-yl)benzamide;

20 4-Methoxy-N-(4-benzylamino-3-cyano-quinolin-2-yl)benzamide;
3-Methoxy- N-(4-benzylamino-3-cyano-quinolin-2-yl)benzamide;
3,4-Methylenedioxy-N-(4-benzylamino-3-cyano-quinolin-2-yl)benzamide;
N-(4-benzylamino-3-cyano-quinolin-2-yl)thiophene-3-carboxamide;
N-(4-[2-thienylmethylamino]-3-cyano-quinolin-2-yl)thiophene-3-carboxamide;

25 4-Methoxy-N-(4-[2-thienylmethylamino]-3-cyano-quinolin-2-yDbenzamide;
3,4-Methylenedioxy-N-(4-[2-thienylmethylamino]-3-cyano-quinolin-2-yl)benzamide;
N-~(4-[2-farylmethylamino]-3-cyano-quinolin-2-yl)firan-2-carboxamide;
N—(4—[2-ﬁ1ryhnéthylamino]—3-cyano-qtﬁnolin-z-yl)thiophene-z-carboxamide
and their salts, solvates, optically active isomers and their salts and solvates.

30

5) Process for the preparation of 2 compound of the general formula (I), its salts, solvates, |
isomers and their salts and solvates-wherein in the formula R', R?, R?, R, R, RS,

R’, R%, X and n have the same meaning as defined in claim 1, characterized




25 lieteroaroniatic ring, optionally substituted with one or nore straight
or branched Cl4 al kyl group, straight or branched C -4 al koxy group, or
hal ogen atom . X stands for a -CHr- group; -NH group,18Iq?"ﬁf%’b‘"’rg?r0 ilp, or a
sul phur atom or an oxygen atom or a sul pho group or a sul phoxy
group-wherein R8 stands for a straight or branched G _4 al kyl group, or C3.
cycloalltyl. group-; 30 n stands for zero, | or 2 and their salts and
solvates,; isomers and their salts anggsol vates. 18 Novenber 2005 42 3)
Compounds of the fornmula (1A) according to claim2, -wherein R stands for
hydrogen atomor a nethyl group; R2 stands for hydrogen atom or a_ net hyl
group; 5 R@sslkmkdshjcbolypisexﬁw bigadd pmidhokthy| gegeraliforowuld (If)rwWhe@moRﬂ), RR9, Ri,

R R12. st f h oth f
strzfgm RERD R HCRTRRE Rk i R Balo e berte BIagHE 5 SeHar R SRR~ Hoxy
group, 9%;(2@ AR m@%&%ﬁh@hf’{ﬁg eﬁ.gslyxﬁd;gfﬁi% eﬁéragélnmra (Qmﬁf.ogen at om

and R10 a formto ther a net nai Ox stands for
hydr ogen ebtaifiedrin @y@’h’loﬂ”@f bjametliaﬁs khawﬂspef o aﬂd!oxethqumbmgm the @ogopnd of
- 3-met hyl phenyl group, i enyl .group or 3-furyl X stands for -NH

group or Wﬁf%tﬁé}m"éﬁ@ ﬂl‘!? ¢btaiped o fts saifs, é’ﬁé"‘tvﬁ%;fgfs%ef@ngs‘o 5 68 and

CaeToltoudits! B ViRl Rp PO sIpRPle R i £0TRS Mﬁﬁngﬁw%ﬁ“‘? [t

transfomum the optlcally actwe forms mto the racemic form

6) Process accordmg to claim 5, charactenzed by cazrymg out the selectlve hyd10Iys1s inan
" alcoholic mediom in the presence of an alkali hydrox1de preferable potassmm or

sodium hydroxide

7) Phannaceutlcal composxtious contalmng as actlve ingredient one or more compounds of
the gencral formula (I} — wherem RY R R3 RY, RS, RG R R X and n have the same
) 'meamng as defined in claim 1 — - o1 the.lr salts, solvates or opttca]ly active isomers and

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

pharmaceuncai mdustry -

" ;8) Phalmaceutical composﬂmns acoordmg to claim 7 containing as aot[_ve mgledlent one Of
- more compouuds of the gcncral formula (IA) — wherein Rl R?, R3 RS, R7 R?, Rg R
R“ R12 X and n: have the same meamng as deﬁned in clalm 2 or the1r salts, solvatcs
N . or optmally actlve isomers and the salts, solvatos mereof in admncturc w1th one or

" more exolpxents used in the pharmaoeutmal mdustry

.7_-9) Phannaccutlcal composxtmn ac:cordmo= to clatm 8 contammg as act(vc mgredwnt one

. Or more compound of claJm 4.

10)Use of the compounds of the general formula (I) — wherein R', R, B, R, R®, R, R,
RS Kandn have the same ineaning as defiried in, cizum 1-- for the manufacture

of a phannaccutlcal oomgosmon for the treaxment of dlseases m developmcnt of Wthh the

receptor Ay plays arole.’




20 4Met hoxyN(4benzyl am no43- cyanoqui nol i n2yl ) benzam de;  3- Met hoxy-
N- (4-benzyl am no- 3- cyano- qui nol i n- 2-yl ) benzam de;

3, 4- Met hyl enedi oxy- N- (4- benzyl ami no- 3- cyano- qui nol i n- 21§/N?‘f?8’ﬁ‘2"a?rﬁlpae

N-(4- benzyl ami no- 3- cyano- qui nol i n-2-yl ) t hi ophene- 3- car boxam de;

N- (4-[ 2-t hi enyhnet hyl am no] - 3- cyano- qui nol i n- 2-yl ) t hi ophene- 3- car boxam de;
25 4- Methoxy N (4-[2-thi enyhnet hyH4ni no] - 3- cyano- qui pol i n 2- II%beElzam de;

3, 4- MUy | snedi ypdind4-of 2he fgeeary] mdrydlafh roVhgeipyRR & GBI
i lr Z,P]egic qn gc}x ami Q((;éve the]c éalﬂr)llcl Irﬁ?:grgn!g %g'dgf) Jled3 mcéllau“n lquellcrcl:gll*cimg go Xla%m 10

N- (4-[ 2-f nyl met hyl am no] - 3- cyano- qui-nol i n-2-yl) t hi ophene- 2- car boxan de and
their galisandsol Matr@ﬁn:‘amé bﬁalbﬂaynmtuoabcqr@@%ﬁsfoaﬁﬁ theafgiept sal ts and

sol vat es 05 for the LAG Lopaof a conpound of the general
f or rrul%fd(siﬁses?f)tge ’ﬁ‘éim%’cgf’s\? ?p EIB]gOITEI’S and their salts and

sol vat gervliesyeiem, ifor thientfiloition béﬂﬁ’ profeptiorRaf adgnosige IRErOWIRG MR X and n

h th d I Neytenber 2005
43 by celibomroniyel orpe el dergomiof MTlpacOE iR, hEbIEE GrupETEr DY

- wher e}a&f%ogl gﬁ rmgg%ma 4‘91%.3%%(3 Remitifion RS6 the aI'!dF@ M&Qet hehibaioa wEani ng as

def i né €sired transformng the substituens of the
conpo%gmgf,m‘qhengﬁf@mﬂl fiof mokisr (| duniwes | cobit ainigsatiom, edeMbBier °by net hods
known per se and/or transformng the corrpound of the general formula (I)

t hus divordhoeensiuitioniand phasAaext@yasdtPiat es,- aor liberating it fremits salts
or solvates and/or separating it into -its optlcally actlve i soreric forns
or transforng. the:optically active forns into the r mc.form,6) Process

ac cos Ofgggof e odipduRds ethae aeheanl Heduby(cambyiay RouR",tHh e & eRecR e
sis in an alcoholic rredl um in the ﬁﬁence fl al kai aydroxi de,
pr ef erRB,IIéapduﬁmcmlm @Ples@éﬂfﬂ% LHF-)“ a?cﬁﬁ’ifjgﬁ@ c%}f“ corrp05| tions

~ antiischemic, .
_ anudepressant nntlanhytmlc renal protectwe antitumor, antiparL.mson and cognitive

-enhancmg ph.mnac;uucal composmons and in compos1tmns for the treatment or
: preventmn of nuocardml ra.perfusmn injury, chromc obstructxve pulmonary disease |
. (COPD) and adult rcspmtory distress syndrome (ARDS) mcludmg chronie bronchitis,
pulmonaty empliysema or dyspnea, allergic reactions {e.g. ‘rhinitis, pmson wy mduccd
. TeSpOnses, urtu,ana sclcroderma, arthritis) other autoimmune dlseases, mﬂammatory,
. bowel "disease, ~ Addison's  disease, Crohn’s disease, psoriasis, rheumatlsm, )

: ’h}lﬁe:tensmn ncuroalcal functlon dtsmders glaucoma and diabetes

| | | 5 7
13) Use of the compounds of the gencral ffarmnla (I) wherem Rl R"' R RY R RS, R,

R®, X and n have the same meaning as dgfined in claim 1= - according to cla:ms 10, 11

and 12 as A3 receptor antagomst for the manufacture of a pharmaceutlcal mmgos1t10n fer {hc

treatment of dlseases such as asthma, COPD ' .
“and -ARDS glaucoma, {tumor, allcrgm and mﬂammatory dlseases 1schem1a, hypoxm,

" arthytmia and renal discases,




the general fornmula (1) -wherein Rt; R2, R3, R4, R5, R R7, R X and n have
the same neaning as defined in claiml or their salts ol vates, or
optically active isoners and the salts, solvates therg%ﬁ?v 905 xt ur e

W th, one or nore excipients used in the pharnmaceutical industry. 8)

Phar maceuti cal conpositions according to claim7 containing as active

i ngredi ent one or nore conpounds of e general formula (1A - wherein R2,
R3,-RR, R7, Rs, RO, Rio, ‘Rt t, Rae, Xaand n have the'same neaning as
defi-ned in claim2 - or their salts, solvates, or optically active isaners
and the salts, solvates thereof, in adm xture with one or nore excipients
used in the pharmaceutical -industry 9@1Pharnaceutip%b Q

_ _ : . r@pﬁ%‘@ 9
accor difJsericharempounds of Hhegengrabiormils () + igewH Bnt oRe br e “‘conmpound

R R, B R gl RGO MU Bt ATRE RLOLEE D 90 as et i nec

i n cl ai mMnimff@iure bhephaRMbari b RbosidalTay Magataingat _ennposi tioq for the
treat ment. of di seases in.develo nt of g@i h the, .receptor A3 plays a
rol e. 18ffsoasspbydeyslppment of whirhyghe rggeptqy 3égﬂﬁ&dﬂ5% of the-general fornula
(1) - wherein Rt, R2, R3, R4, R5, R6, R7, R8, X and n have the sane neani ng
as defined in claim1l --according to claim10 as A3 ligand for the

manuf acture of a pharmaceutical conposition for the treatnent of diseases
of the heart, kidney, respiratory organs and central nervous system for
the inhibition of the protection of adenosine in growing tunor cells,
prevention of nast cell degranulation, inhibition of the cytokine
production, reduction of intraocular pressure, inhibition of the TNFa

rel ease, - inhibition of eosinophil,. neutrophil and other inmmune cel

m gration-, inhibition of Dbronchoconstriction and plasma extravasati on.
12) Use of the conmpounds of the general forrmula (1) - wherein R, R4, R5,
R6, it, Rs, X and ri have the sane neaning As defined in claim1l -
according to clainms 10 and




11' as A3 receptor antagonist for, the manufacture of antiinflamatory,
antiasthmatic, antiischem c, antidepressant, antiarrh

protective, antitunor, antiparkinson and cognitive ﬁ;\ﬁ‘ ‘fef“'@m’%%g
pharmaceutical conpositions and in conpositions for the treatment or
prevention of m ocardial reperfusion _injury, chronic. obstructive pul nonary
di sease H-SCCPD and adult. respirat Gﬁy di stress syndrone (ARDS): i ncl udi ng
chr onild) ddemehihei @mquafﬂsnoﬁélrwgmﬂys@mtaum(lﬂ)yspmwsmal{? ERBIR? 1R®7j ons

. g I
i b 1S o By RauRor it BirecBE st Apramaoryed Brstaim i sesgeims
Addi son’ e ord a f.er t ensi on,
neur ogi ctglcqgflﬁn%’ts |§son | ts'E[ijr %ﬁég %ngﬁ‘é@%a&aﬁh%{“é{?gfi%@ B%g@t&lgﬁ%ft&[ he
conpoundeeagient Halisgererdic Hean,kidnkn réspiraterploegans n Rt, RZ, R3,, R4, A5, K,

R7,  Réandceatdl ddvdug ¥fstdhSfob @iFiniRaRi @ pastestibnl dTetlichosiss & @ﬂoimngatccor di ng to
clal ms 10, 11 and 12 'as A3 receptor antagonist for the manufacture of a

~ phar mabgnes ceilsc praverfion ¢, ntast %Hedemﬁ@dGMtl@blﬂpBeage@Csamlw ast hna,

COPD and t | 1 nf | di
oo henPb B RABARR o R Rt Sl SR IR 888 o 1)
‘Use Of ﬂﬁﬁtlﬁﬁ%&@ﬁﬁ%pﬁf ﬁéﬁ%oﬁﬁﬂeaﬁﬂ' oth®Y [Rdhind bA) mipghfhe Biibitiof?f R B; R6,

R, Rig and n have the sanme neaning as defined in
cl a| m Eromhocm)hiﬂctmmrqudamzecmavamtmmmceut ical conposition for the.
treatnent of diseases in devel opment of which the receptor A3 .plays. a
rol e: 18 Novenber 2005 45 15) Use of the conpounds of the general formul a
(1A - wherein'R, R, R3; R6, R2, R8, RO, R10, R',R12, X]I%ngén ha\ge t he
sane s defined | Rdi Iclpai B’ H;gand
for tﬂé?ﬁaﬁ%fﬁfwsoa Lol ﬁ%%??&anp%’%f%‘%‘% R R0, K S

. R R, R12 X and n have the same meaning as. defined in cIau:n 2 - aCGOI‘dIDE to

claims 13 and 14 as A, receptor antagonist for the manufacture of antiinflamatory,

antiasthmatic,
~ antiischemic, antldcpressant, antiarrhytimic, renal protectwe antltumor antiparkinson.

‘and cognitive enhancmg pharmaceutlcal composxtmns and in composrtxons for the -
."treauuent or preventlon of 'miocardial reperfusion injury, chronic obstructwc
| - pulmonary dJSCaSG (COPD) and adult resplratory distress syndrome (ARDS) mcludmg
- chronic bronchitis, puhnonary emphysema or dyspnea, allergic reactions (e.g. rhinitis, -
. poisen wy induced responses, urticaria, scleroderma, arthnus) other autmmmune
' dlseases inflanimatory bowel dlsease Addlsons disease, Crohin's d.lsease psonasw,

,._' -rhcumansm,_ hypsrtcn—smr;, negr.oglcal- ftmetzgn disorders; glaucoma and dlabates,

| | | | “ 2 3 5
17) Use of. the compounds of the general formula (I) whewm Rl R B3, RS, R, R R .

-Rs X and n have the same meaning as defined in claim - 2 — accordmg to clalms 14 and 15

and 16 as A; receptor antagonist for the manufacture ofa pharmaceutxcal comp031t10n for the

treatment of d18eases such as asthma COPD

- and ARDS glauoema, tumor allerglc 1eact10ns, mﬂammatory diseases, 1schcn11a,

) hypc}da, arrhytrma and renal dlseases




treatnment of diseases of the heart, kidney, respiratory organs and centra
" nervous system for the inhibition or protection of ad ine i rom ng
tumor cells, prevention of mast cell degranul ation, inﬁ?gﬁY?ﬁﬁr%pgthe.

cyt oki ne production, reduction of the inraocular pressure, inhibition of
the TNFa rel ease, inhibition of eosinophil, neutrophil and other imune
cell mgration., inhibition of. bronéhaeconstriction and plasna
extravasation. 16) Use of the conpounds of the general formula (1A -
wherein R, R2, R?; 0, RC,.Rs, R9, R10, R', R2, X and n have the sane

meani s. defin inclaim?2. - rdi 18l ; . A3
Fecerto oot et Fpse bl AT ARAER iy, PR parbadd el e
antii schef Gnd B AGPL SHRANh R'ARE! RA RYIRTIRS, RY CRBIX Rh@WAEvERe s@né i t unor,
anti parlcinson and cognitive enhanci'ng pharnmaceutical conpositions and in
conposi hénmgf Brdefib@l in-dldial -Peaparedracporbigntol 2oy of exarnplead ¢ A7- r eper f usi on
injury, chronic obstructive pulnonary disease (COPD) and adult respiratory
di stréss syndrone (ARDS) including chronic bronchitis, pulnonary enphysena
or ~dyspnea, allergic reactions (e.g. rhinitis, poison ivy induced

responses, urtjicaria, seleroderpp, arthrigi et her, sayt Qi Nni e ,di seases,

i nf IIQM‘?@W“‘B%\BSFM&E%%L oy Ead@bﬁ%gre&? Jgezg%l,{ éﬁ%ﬂé g% sga@’;%,ansgor iasis,
"rheunﬁiﬁéwgﬂﬁgﬂﬁéﬁﬁﬂﬁﬁ%mbdﬁﬁﬁﬂngﬁ@h]ﬂunCtiOn di sorders; glaucoma and

di abetes, 17) Use of the compounds of the general. fornula (1) - wherein
Rl, it2, R3,- R4, .R5, R6, R., R8, X and n.-have the same neaning as.defined
inclaim2--accordiing to clains 14 and 1=5 and.16 as A3 receptor
antagoni st for the manufacture of a pharnaceutical conposition for the
treat nent of di seases such as asthnmm,. COPD and ARDS, gl aucomm, tunor,

al l ergi c-reactions, inflammtory. diseases, ischem a, hypoxia, arrhytm a and
renal . di seases. 18 Novenber 2005 45 a 18) Conpounds of the general fornula
(I'A) and their salts, solvates, isomers and their ‘




salts and solvates - wherein R, R2, R3,,R R5, R6, R7, R8, X and n have
the same neaning as defined in claiml-prepared accor?' t of

exanples Ito 97_ 19) Conpounds of the general fornula éﬁ?"m&i‘%ﬁéfn Rn,
R2, R3, R4, R, R6, R, Rs, X and n have the sane neaning as defined in

claim11. 18 Novenber 2005 46 20) CorrpoRggds of the general formula
(rr1r)-wherein R, R2, R3, R4, R5, RG, X and n have the sarre nmeani ng as

def i ned i#ncl [ 0h 5 phe d

group, |f@01 ggd kguié\‘tléaﬁgil?;o%éﬂﬁ%grf?i&g&ﬂiﬁ[[[ﬁ}&%}ﬂ% 1ﬁmdé ofr{ gﬂ N% ’group,

R4 And R5 for mltd)gélt’ih@ﬂ‘leam nBeabinpadidefiyéd grdaim hnditiRGiesraviss tHaoR® @amyoano

group, with th provi sq it 2R3 n stand for strai_ght or

branched C14 §?‘)§tﬁ’ Iﬂl?en l%ﬂ@nﬁlgﬂ“g&) SE’H@& Hﬁy e HYmash Kaftgide i -Hnched

C14 al koxy gr ogBup,i k! ARFR’ f&fﬁ&@%dﬁ r bR :ﬁbut&lhie&ﬂ grifBand Rf Ol4Rds f37 ah%% nb he
and

meani ng as defi ned inclaiml formtoget her an 1, 3- but adi enyl
group and R6 sgranpl,swﬂbrthcaﬁmnprcgmmtﬂaat ELndalet tstand Her alatrmgmrorphrmm%(l.hat

R3 t st t 0., X st f CHe-
o R or m + oatetin L HRGSP SRl Sl WD sl ARl QO R edhad
am no- car bonyln=-g), Gligtand® fpr LONPOMNIROF gichp, RERATBE ndeahip |a§‘déﬁﬁé)i‘m‘&fhﬁheﬂ n

R4, RS and R6 have the sanme nmeaning as defined in.claiml1, with the

provi so that RS sk Tt fesether ap 143;12%@@71 gmupand Rf sradslena Reanotgipwp, Rod
hydrogen at om wiw, the further proviso that R® cannot stand for hydrogen atom, if, n=0, X stands for

a—CHy— group, R* and R® form together an 1,3-butadienyl group and R® stands for a

cyano or amino-carbonyl group.

21)  Compounds of the general formula (IV)- wherein R®, R® and R® have the same
meaning as defined in claim 1, with the proviso that R® cannot stand for hydrogen

atom, if R* and R® stand for hydrogen atom.






