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(54) Title: AMINOQUINOLINE AND AMINOPYRIDINE DERIVATIVES AND THEIR USE AS ADENOSINE A3 LIGANDS

(57) Abstract: Compounds of general formula (I), wherein R* and R

stand for hydrogen atom or form together an 1,3-butadieny! group, op-

I ‘ tionally substituted by a methylenedioxy group or one or more straight
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2t AR
R® 7 )_—_RT !
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H

or branched C)_4 alkyl group, straight or branched C, 4 alkoxy group, hy-
droxy group or halogen atom; are strong adenosine A; receptor ligands
preferably antagonists.




or branched C[err] al kyl group, straight or branched (err] al koxy group,
hy- droxy group or hal ogen atom are strong adenosi ne rr] .r tor

| i gands preferably antagonists. 18 Novenber 2005 WO 0%@5@5%%9

1' CTI HU02/ 00048  AM NOQUI NOLI NE DERI VATI VES AND THEI R USE AS ADENGCSI NE A3
LI GANDS THROYPEnt i nvention relates to adenosine A3 REEE2HEP048 | gands of
the general formula (1), within those preferably antagonists, as well as
their salts, solvates and isonmers, 5 and the pharnmaceuti cal conpositions
containing them to the use of the compounds of the general fornula (1),
as well as their salts, solvates and isoners, to the preparation of the

conpounds of the eneral fornula and t heir salts soIv nd i soners,
furthermore t‘M B‘{Oﬁ%mﬁ V{gﬁ%@D SHERRH IS Ef /RPN ﬁg}é&a%l) (111)
and (I'V) and to the preparatlon t hereof. 10 Adenosi ne is a well-known
conponent of several endogenous nol ecul es (ATP, NAD}, nucleic acids).

Besides, it pl ayge ProstAtPRtdndod rélQe A b@Mnbsin® |48 TeBopfR Nkl 5 HeOgineal
processes. The efféect of adenosine on heart function was di scovered al ready

in 1929. (omwa(Dawithsbese gyedraply antapomisipsisorelles ﬂ,@maltslmes alifh dsomers,

moai at el by SeNheRRe el BRbtobs sOuFBE i i Hani A PrmatBiR 4 ot  pes

gi-ve possi lgbﬂxdrztlifelmlﬂa)(l),tabwﬁrhewducsaﬁﬂmblvﬁﬁﬁ @iserhers, FIGth‘ ?@pdratﬂﬁr&&he
(Poulse, S. A and %I nn, Bi oor gani ¢ and Medi ci nal Chem stry 6:619,

1998). To gomppounds,ef éégﬁf%f@m%@ﬁ@msﬁ@ Relvatespnd dsomesss Birthedwpre #t o t hr ee

mai n cl assgg, S r or

i nhibiting the“AgIény at e {/% %ﬁo %@g@nﬁﬁf@édntgﬁggg%ggjﬁ%{ ein,
partly inf thesofes ot her second rressenger systens. The A2 receptor subtype
can be ﬁubdi vided into two further subtypes - 2a and A2b -, which

recepto s stinmulate the adenyl ate cyclase activity. "~The sequence of
adenosi ne A3 ref89O8RS I p IRl mewn compensnt 9f peyersl phdogenons selachles (ATPi s eDNA

library. Legags, nfclet@scidy BesHed BPlayh bn important regulatory role in many physiological
- 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, Ay and Ajz. The Ay subtype is partly responslble for inhibiting the adenylate cyclase by

20 coupling to G; membrane protein, partly mﬂuences 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 recently identified from rat testis cDNA library. Later it was proved that it

corresponds to a novel, functional adenosine receptor. The activation of the Az receptors is

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

stimulating of phos_pholipase 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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corresponds to a novel, functional adenosine receptor. The activation of
the A3 receptors is 25 connected also with several secqg ?Ioﬁﬁﬁ %ﬂﬁ
systens: inhibiting of adenylate cyclase, stinulating of phospholi pase C
and D. The adenosine receptors are found in several organs and regul ate
their functions. Both Al and Ala receptors play inportant roles in the
central nervous system and cardiovascular system In the CNS, the
adenosi ne MMPH’E the rel ease of synaptic 30 t r ansmi RTAREAMPBCh ef fect s
medi ated by Al receptors. In the heart, also the Al receptors nediate the
negative isotropic, chronotropic and dﬁbnntropic effects of adenosine. The
adenosine Al a receptors Iocated relatively in a higher anpunt in the
striatum di a SU E SHEET (RULE 26). 18 Novepber 2005
02/ 096879 2 ?'%EE‘FM FORAEG® SRRERIOTs Pt gﬁswl#’i‘itfa‘@ﬁé?ﬁ%émo eceptors
in regul ati ngat ﬁenosmuaafepmst sinBiskiheltl @i sthb®h nidéde RBNRS dGorkiBREfE Or S ON
endot hel i al de smpot h .muscl e cells are responsible for adenosine-induced
vasodi | at i on2RpTRdUErdIpodiationana i dentification, the A2b adenosine
receptorssare widely distributed in different tissues. They have been

i dentified al nost ery _cell t but |ts expression is the highest in
the intestine an(ﬁ)ntﬁ]i“éﬁ’ﬂ‘f%ﬂﬁwf“l'ﬁy Asp GRABIRE ErEPirharg Wildlpor t ant
regul atory f ginghdeannidffeidntideRe UHdt haQE'b&B I&ehﬁeaaﬁﬁdg{ lﬁrevég&ﬁ HR%upkays a role
in the 10 function of mast cells. Contrary t a receptors, where
the tissue dF<@rrsqs s ithehighes "élﬁleé@?% 5 ﬂieHéadder @meﬁ%%embablﬁaﬂﬁa het esence of
A2b and A3 r B RINA

Expr essi on I evgll%gp%glrﬂxﬁ%' %%gﬁ%%?%eﬁé%%%gﬁ?%rﬁibﬁ?ﬂértgéltg%léc{rpl? ow cokrlrlparl ng to

ot her suB p@@m@maﬁw%gwﬂy speci es dependent. A3 adenosine receptors are
expressed 15 pri @Eﬁt} to'ff{] a&@gga(}%ﬁtgﬁlwhggrtﬂ{ dYs?rtib%Han &Ja%%gtec%éd onmune system

and appear to be invalv
' protein level, the presence of Ay and Az receptors was detected on the basis of their

mRNA level. Expression levels for A3 adenosine 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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|

t he nodul ati on of nedi ator release frommast cells in imediate
hypersensitivity reaction. The A3 antagoni sts publish o far,i.Q the
literature belong to the groups of flavonoides, 1, 4-di Eg P‘ée&})ﬁ%oge
derivatives, triazol oqui nazolines, thiazol onaphthyridines and

t hi azol opyri m dines . The present inven.)tion relates to a novel type of
effective A3 20 antagoni sts, which have the am noquinoline structure. For

therapeutic use it is essential to ensure that the nol ecul e does not bind,
or bind only in the case of ver j gh concentration to the A2 a and
Al b sub-types ofA‘ECi‘?édmgﬂérf%%ti aﬁfé""{%&%‘%ﬂrﬁ?@t BYFItp FLes CorpRoit e tﬁ%l ates to
t-he conpounds of ral for a (1) as well as their salts, solvates
and i somers whi (ﬁ?kgrg{/%%grﬁgglb see'[egﬁivity for the A3 sub- 25 type of the

‘adenosi ne rRteptsends Brhydiogen wom or o stprighp ar lrankBed Cgaflgbgbimst of all with

qui noline sjructu

| re, and within those preferahly antagonists, which have
~ strong ant agoni ssfzﬁ“és@ﬁ’@k‘ige'éﬁﬁmsoﬁ6%%%?&@@ﬁ%€$‘i—4\ﬁi“$y§grf’ the A3 receptor,

ie. they inpibi tst&@@foéglygg%e%mt&ﬁ of B stMBH dr DARChRADG Oy @ﬁdup,rbr?aopﬁéa?n t hey

inhibit the Al, Ala an receptors. Further ainms were to have stability,
bi oavai | &bi | i t y grouphthieaplegaotipe of fucié groupdptionaily isebptiarted by wne ehmengistraighissi bl e

to devel ope the _new.c ournds into, dr ubst apees_and that d their
favour abl e ent eroélbra%}%eg;@t‘ia@ﬂ'? £fver s€8ﬂ$§%ﬂﬁbd§m}8%&b’ealg%xm §ed- & ﬁf(ﬁf’%‘%
SUBST} TUTE - SHEE Btohni}lek Bor 269- o 8 niignberdd) Géterdiomati: AnC@bithifl Yne, dwbd iof ireedspect
of the present invention provides conpounds of the general fornula (1) -
wherein R st andiroge atpmeprwe Aitegeatom and ane pxyEsh atopyor grgRjireged atom andy| Ky

group; R2 stan ogen atomor a straight or branched C 14 al kyl
group; R3 standgﬁ?%u?ﬂhhuggf%gen atomor a straight or branched Cl.4 al kyl

group, Hr a 'phepydnallbsupstinuted by drieen yoregstaight ordirarichedyC4gilyligronmptraightal | y

substituted by one o re straight _gor branched Cl.4 alkyl group, straight
or branched a.&p@%@gmwyg@ D:{P5 hiegeR 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,




atom or for a 5- or 6 nenbered heteroaromatic ring -containing one, two or
three nitrogen atons or one nitrogen atom and one oxy one
nitrogen atom and one sul phur atom 10 optionally subs??F%Y%%’ gﬁﬁne or
nore straight or branched Cl.4 al kyl group, straight or branched Cl.4

al koxy group, or halogen atom R4 and R5 formtogether an 1, 3-butadi enyl
group, optionally substituted by a nethyl enedi oxy group or one or nore
strai ght oWOR¥¥fthed Cl4 al kyl group, straight or brP&R@NEHOEE4 al koxy
‘group, hydroxy group or halogen 15 atom R6 stands for hydrogen atomor a
cyano group, am nocarbonyl group, CM 44 al koxycarbonyl group, or carboxy
group; R7 stands for hydrogen atom or a straight or branched Cl. 4 al kyl

group, or a phen rou zyl p, thlenyl or furyl group,
optional Iy substﬁ?ﬁ#@ ﬁgﬁﬁﬁﬁﬁﬁ?ﬁ Eor one or nore
straight .or branBﬁ%@mﬁ%ﬁ:aJ&M&mﬂMQHPamﬁ5gﬁhpﬁ%xmﬁﬁaﬁﬂﬁkfahﬁapnﬁﬁﬁ group,
-NH group, .- NR$- phur atom or gen atomor a sul pho

group or a éﬁWﬁﬁﬂxﬁmerﬁﬁﬂ Lmﬁ@ﬁ@ﬁﬁbﬁﬂ §Pﬁﬁﬁ§mﬁbrﬂ§bﬂ YF%WbH%HSWﬂbranched
Cl4 al kyls gregg. or C3.6 cycloal kyl group-; straight or branched Cl4 al koxy
group, hydroxy group, trifluoronmethyl group, cyan group or hal ogen atom
or for a 5 or 6 Penbeigstor brsehsd Gar iEEoup A Frea et By = PHhEY- BHBOXMmo  or
three ni tr OG&RroRLgTnRiy-ORGbub- r&Q@d&m‘?thnQrc R 0B By O
ni trogen atom and one sul phur atom optional | stituted by one or more
strai ght oerpeheotasedrCl. 4 al kyl group, stralght or branched Cl14 al koxy

na T soner s ana Dha G SUBRGT ek & iy bl SRV baRBblGYe " T =

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.

SUBSTITUTE SHEET (RULE 26)




4 PCT/ HU02/ 00048 Det ai |l ed neani ngs of the above |isted substituents are as
follows: By a straight or branched C. allcyl group we an rre{#&z) -,
NS Bl g tertiary

ethyl-, propyl-, isopropyl-, butyl-, isobutyl-, seconda

butyl -, preferably ethyl- or nethyl 5 group. By a straight or branched
Cl. 4 al k&Q'YPED we mean met hoxy-, ethoxy-, propoxy- PCTEERWHDXy -

but oxy-, isobutoxy-, secondary-butoxy-, terciary-butoxy-, preferably

et hoxy- or nethoxy group. By a C3.6 cycd oal kyl group we nean cycl opropyl -,

cycl obutyl -, cychopeRbyhbie OF cl [ . BY. 10| [ -group
we nmean (- CH=CH CH=CH -g?ou ?allpe.%ft h@ggé‘?ﬁ#’%?'ﬁg%?it%g geéﬁrg[s .(fmﬁgeﬁﬂ% R4 and
R$ -subst i t Uernal ydzrmsmpoines phihy gemtiah formida gIA) wikyein t s trivial nane a

qui noline rgng. 15 etergaromati ¢ .ri coni ai ning one or two or three
ni trogen at%ms ﬁtg‘é%ggﬁﬁ (230 %??‘ﬁfa%hé?rr%%cg‘fz‘{)&é,ahﬁ’?ﬁf%t ri azol e,
1,2, 4-tri azed e, s@idsifeh HyBrop@Ydtbiioflh RebighP¥ UrAlRB\E, , alIBY ERGH:NE and 1,3, 4

-triazine ring. The ring I's optionally substituted by a Cl4 al kyl, or
al koxy 3gr dtip oftans} for hedregga wtam one stréight tee benodzed dPrat dlkyl ravg, complangi ng one

nitrogen atom a | phur__..20..at gm. S oxazol e, ispxazol e,
thiazole, isoth a%@ﬁ@e’?’f%g’% Tﬁr;fu@:l’ﬁ%u ’5098%113%1%3%%{}%&‘35%39{1{“8@ stragﬁé Cl4

al kyl, or al koxyr bashpd 0% aikyBgloap,apeightodrdincked U, Skokthgogs B ouogs of the
general formula gl) %an' salts %.i ven with inorganic  and organic acids and
bases. Pref err efQaftor 8 0208 6 Gembgied ArctairomatiERg neeEaping Mg, ve OF tstee d

aci ds- as for i ngtaneaediron | | ' i : oni c
acid, 25 tartaric acid, sacc?h@%ﬁ%m ,Q}duo%gbl gé@ga&ﬁa??gbgkggg’y%ﬁ]n C

acid, dfd basesoneawlphor atbms bptivnelly substituind by dncoov mlere spaighiseibumchaddCoxi de,
et hanol am ne. Sk Bhgs, AR GV I G Sl oY Bl g Vo S as for

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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- ethanol . 30 The conpounds of the general formula (1) show geonetric and

optical isonerism therefore the invention also relat es of the
geonetric isonmers, to racemc or optically active geofrg;l?crve@g% ?@ﬁ%

well as to their salts and sol vates. SUBSTI TUTE SHEET (RULE 26) 18 Novenber
2005 WO Ooxz009@®8879 PCT/ HU02/ 00048 5 A favourabl e gr owgTafuer/buedsconpounds of
the general formula (1) is fornmed by the conpounds of the general formula
(I'A), wherein R stands for hydrogen atﬁom or a straight or branched Cl4

al kyl group; R2,stands for t'om or rai ght or branched Cl1 4
al kyl group: 5 RE staniuele orgr drgg EE%PWROB?‘% °f£s W’f? ¥d C1 4

al kyl gr oupormedd b3 tReRApbundgwasein t hi enyl group, or furyl group optionally
substituted by one or nore straight or branched Cl4 al kyl group, straight

or branchedl(SlanﬂSﬁthoqugegatommrrmth}hgtoogen atom or for a 5- or 6 menbered
het er oar omgai cont ainin two or three nitrogen atons or one

ni trogen gﬁ%rﬁ%&?‘ﬁff‘?@%ﬁyé %fg'oegll‘yigr%?re nitrogen atomand 10 one sul phur
atom ogth@%{alﬂysﬁy%ﬁﬁﬁl&tﬁgn _yorgﬁ?lké%lg;mre strai ght or branched Cl1..4 alkyl

group, strai ght or anched group, or halogen atom R1, RI11,
and R12 i n®8pRildeitang mmy@pagbmmmatmnmamhtorbmmamarm4 al kyl

al ogen atom §PuBr RV et Sy brfh PR et s Ien i 1 1

formt oget her aorret hyl enedr oxy group; R6 stands for hydrogen atomor a

cyan group, am noc bon roup, Cl.4 kox arbonyl group, or carboxy
gr oup 315 for ydrogen atom and ﬁﬁ form together a methylenedioxy

10 group;
| 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 espect of the present invention proviries a process for the preparation
. ofa compound of the general formula (I), its salts, solvates, isomers and their salts and

solvates wherem in the formula Rl R% R}, RY, R5 R‘5 R7 R8 X and n have the same




R7 stands for hydrogen atomor a straight or branched Cl4 al kyl group, or a
phenyl 20 group, benzyl group, thienyl group or furyl group, o tlonally :
substituted by a nethyl enedi oxy group, or one or nore gFPﬁW&ﬁi 087 branched
Cl.4 al kyl group, straight or branched Cl4 al koxy group, hydroxy group,
trifluoronethyl group, cyano group or,.halogen atom or for a 5 or 6
nmenber ed heteroaronmatic ring -containi one, two or three nitrogen atons

or one ni trQemh.AlQiAAGn ARG {‘c L&{@g%éedl%n&le%% gtd% ?s‘? oiﬁat}sm d one

sul phur atom optionally substit nor e t anched
Cl.4 al kyl apideipf thetgerdraformmla Glr)amhh@m Kfm R BIRGREWY, chX andlndgam at om
X stands f Ohe gameqﬂg r%’)%u&ﬁnwih YR antlll\lﬁsdes@é’doﬁ"a%sfoor a Eeuslugg'}{g gm or an
oxygen atomor & su or a sul phoxy  gfoup 40s for a
30 strai ghtthe)corhpcmnd bﬁ-ﬂhe @é&rﬂlfhﬁulzg(ﬁbﬂhps anaifid i eaglcétbérl Byythetlpde lkpewn n stands

for zero, nd their. s soly rs a d.the sal solvates
t her eof SU%F%@I’%’ %ﬁ@@% g}po‘fgi %ﬁ%ﬁfﬂﬁa B95 6o

PCT/ HU0210G4slts, &r sdlv:it@s\[@ﬂﬁ&bﬂttﬁlggf bl 1@fsa1&mdqs@ma&bl @ﬁ'(ﬁopsfe arbﬁlgqenﬁé al
formul a (IA% is forned by the conpounds wherein R stands for. hydrogen

atom or netSHRPHCYPoRFbVe | lwegﬁ doras of dranHoraming die etisally eﬁtwﬁé@mﬂm@rtbﬁp, 5 R3
stands for phekrmor thienyl- or fury, group; RO, RI0O RI1 , and R12 nean
i ndependent|ly hydrogen atomor straight or branched Cl4 al kyl group, or
straight or branched Cl al koxy group, or hydroxy group or hal ogen atom or
ot rdt oy e Prod 08B H Ve to PharH2ChihcohBbd: 45Hlihe 3s

actlve principles the compounds of the general formula (I) or their isomers, salts and

solvates, which are preferably oral compositions, but




10 group; R6 stands for hydrogen atom or cyan group; R7 stands for
4- met hoxypheny |-, 3-nethyl phenyl -, 3-nethoxyphenyl §Nt g% , -
furyl->up, X stands for NH-group or for oxygen atom ana PE Q%ds for I
andtheir salts, solvates, isoners and the salts, solvates thereof.
Especially favourable are the foll ow ng corrpounds conplying with the above
criteria: 3-nethyl-N(4-benzyl am no-3-cyanoqui nolin-2-yl)benzam de; 20

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

3- met hox

3, 4- et hzl e%ﬁr@ag?bgei?&r&ﬁ? 2glgnzy am no- H@{;}%r{r%oaéeuim%\%%%ﬁ%%%%% mvenuon ghe

N- ( 4- benzyl@meh@mgwh@dmommsntmn&maytﬂmsobﬂmmehqtmcles,aaubh)xambtéfs pelﬂa’.ﬁs N

4-[2-th | e- 3- am de
st hoxy RPCP TR Sbile PR 8 rhsinp e M sPPRSS g R Al de.
3, 4- net hyl aaﬁ&m®apM¢&eﬂﬁﬁéfT®ﬁphmh¢Wh@Mmﬂ 3- fyangqui ll‘l;):cl n 2yl )
b 1 d 2-f | net | anoqulno I n- y uran
- gnczzgpboiam de; i Or(dlf‘?g[ 2 afn}%H Yﬂ%‘g@gﬁﬁfléﬂﬁ n§ InygaingqRIerEss Rlasnggeptisal ophene

- 3- car boxandopositiéhsadviltalinigd ﬁs §<£ﬂvE Smgrecﬁéﬂt\@%%‘i,mdré QORISR &f e esRld S
sol vat es thereof A second a sent invention prow des a

process f orfofpda 7 epdieein Bn 03 B &)nﬁoﬁngefX mﬁ@l@efﬁéh%ﬁamﬁ@mmmaae 1) its
salts, sol \@E{g&i inl tﬁ@ﬁ?s‘i 5?33&‘1— Blhﬁblrf sﬁﬁ;l Ecﬁvﬁ&dor ﬁﬁk\‘{@ @h&%ﬁ}{'afiél

for rrul a R Ke "Sane verrber
2005 6a msaks n&j)l‘aiéesdéﬂenédm ﬁdmixélrmwsln falspet:tmcu'hamqm@ts nedl tiy thel ective

hydr ol ysi s am de of the general forrmula (I1) -wherein R,
R2, R3, R4,pﬂ'Eg& @z@ﬁa@&"%gy X and n have

The above pharmaceutical compositions are prepared by applying usual

pharmaceutical excipients and by using standard methods,

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).




t he sane nmeaning as defined in claim1l- and if desired transformng the
substituens of the conpound of the general fornula (Iggﬁhus ob(g'ned in
‘each other by nethods known per se and/or transformn ﬂgmgﬁﬁ% nd of the
general formula (lI) thus obtained into its salts, or solvates, or
liberating it fromits salts and sol vates and/or separating it into its
optically active isoneric forns or tra gforning the optically active forns
into the racemic form The present invention may relate to pharnaceuti cal
conpositions co i Ni ive .orincipl t n of th ener a
formula (1) or t EICIIB 111:11 g%n?%?%t,ﬁgérg e? %’R‘éeﬁlgon %@fe@eaqrgtgfagwe@ Orgﬁeeﬁeﬂplé‘?ng?gbl y
oral conposdisdages suchbastasthia NCORDzad ARG glautdha lnahbreallepas et @fahmawos
transdermal .. formulatigns are al so sybject.s of the invention. The above
phar maceut | ¥525¢d ggﬁaﬁ}yg?fga, aggF‘% Bk qui des, such as tabl ets,

- pellets, capsul B, ple@int i entichOhat A8 to BHESRE BT it SorfoufBdIbSIhe Benerdine sol id
conpositions, first of all tablets and capsules are the preferred

phar maceut i ©ERulp g isthe Keawediod feyaboye pathqlegicssPuagested t he present invention
provi des pharmaceutical conpositions containing as active ingredient one
or nore conpounds of the general formula (1) - wherein R, R2, R3, R4, R5,
R6, R, R8, X and n have the sane neaning as defined in the first aspect -
~or their salts, solvates, or optically active isoners and the.: salts,
solvates thereof, in adm xture with one or nore excipients used in the
pharmaceutical industry. The above pharnmaceutical conpositions are prepared
by applying usual pharmaceutical excipients and by using standard nethods.
The conpounds of the general formula (1) can be used in treating

pat hol ogies, in the developnent of which A3 receptor plays a role. The
conmpounds of the present invention having selective activity on the A3
receptor can be used in the therapeutic and/or preventive treatnent of

di sjunctions of the heart,




ki dney, respiratory system central nervous system They inhibit the
~protective effect of adenosine in growing tunor cells revent_mast cel
degranul ation, inhibit the cytokine production, r educh® NAETORE 202 ul ar
pressure, inhibit the TNFa release, inhibit the mgration of eosinophils,
neutrophils and other immune cells, inhybit the bronchoconstriction and

pl asma extravasati on. Based on these eftfects, adenosine A3 receptor

ant agoni st sq.ffy dR€ iP{.866 M dRVEMdr@lent R eﬁzﬁngt BEERAR g&é%ﬁ& 'se/vevél%gsu&f as

antiinflammatory, antiasthmatic, antiischemc, antidepressant
ant i ar r hyt nihe dispaspand @Tme‘mlglv@tc afithe patient., ant i par ki nson and cognl tive

enhanci ng dr ugs. 5 FAgh 830/ PREeS Rl Bobi18: 4 G831 IR bR Rtga L ©

m ocardi al reperfusion’injury rucétive
(COPD) and gedat farmspi @at amweudRétR 84, RY Ry RR( RRDS)and mChavd itikgsagder oni c
bronchiti.s ul. rona dysq.algre?q al | c reac i ons

rhinitis, 68?@8}? F%/fl‘gﬁh??gﬁl@ qﬁgpi’ﬁ?g%ts CcRpR a Etfe? & %‘?’Wﬁeu(“ﬁ?lt hritis)

ot her aut oi ¢ompdsitiod fs BRIAGmMdnOHE HEBARIs i ﬁexbﬁiﬁﬁientﬁbf&ﬁ@cﬁﬂhe rebeistbsRIplsys
di sease, Crohn's disease, psoriasis, rheumati sm hypertension, neurogical

function @ ders, gl aucoma and di abet es (K. N. Klotz,

Neunyn- Schni edberghg: eﬁma&meﬁmftﬁ@mhmon%ﬁ?b@ﬁ% AiiorPof b cGAsRhdl oSS P A
Borea, Ti PS 21:456,2000). 18 Novenb 20 he conpounds of the pr esent

i nvention rfhg senerad femaan ) éndJg%aleﬂ@ﬁenm@tqs@ébmwr@ffornmlaﬁeﬁlée(EI)sa,mdh as'
ast hma, CORR-pand ARDS, gl aucoma, tunor, allergic and inflanmatory

di seases, ischenia, hypoxia, arrythnia and renal diseases. The present

i nventi on may r elatigenpdiates ofithe gafera fimmohemiduiiifisand TV hvehicheave nseld in ther nul a

L) A s B0 3 B RS 0 5, VRS, 200 ©
sever eness fbf&nulatema) dilly aaiEV)diadte e nseingswelditd &ose. Of the patient.

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
bmmmen20°C-100°C

The compounds of the 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.




A fourth aspect of the present invention provides a use of the conpounds of
the general formula (1) - wherein R, R2, R3, R4, RS,Hﬁg, ﬁg, Rﬁ% X and n
have the same rmeaning as defined in the first aspect L° FOF™PHSMhnufacture
of a pharmaceutical conposition for the treatnent of diseases in

devel opment of which the receptor A3 ays a role. Further enbodi nent of
the invention can be the preparation of® t he conpounds of the general
formula (1) and L (Re)p3(l1l) and
- (1'V). The |ntergggF%?§§&%§ t he genera%Il ghguP g% )ggﬁdh(lv) whi ch
are used i R'tReR’ ;ﬂce}éandanlaw;dpﬁwégbovae@mbhmg)arﬁftdmethenmmundmfthtre novel .

_ Substltuent Ia and ve the

‘meani ngs as %ﬁﬁléﬁlﬂngov%%kpmmﬁﬁg%n oceégkggéo#&%%g o&é%% Qﬁ nbnt of

our invent il0285e080)s- car boxam de of the general formula (11) can be

sel ectively hydrol and. the r It|n ound of the gen formul a

(1) s Tt dont AOrREn Pitiatct ot Gl et RO oy S| s ot od

fromits sabicral SHMRIEDEresERARARE R RY, Rﬁ |Rt7 sﬁgmmeﬁ h,wé 1l sa@B brie@@hg | SOMErS.

Substituents of the co unds of the enera; fornmula ( % may be trpnsforned
PIF

._

into -each 2bf¢fe PRt eP@@ﬁ%@?F@e“ﬁ?@ﬁ@P@@F ‘§45@W%dfﬁed by
usi ng al colgh REstanR rf@‘rf Wat&ﬁ,tﬁiﬁnﬁstaﬁd@o}(@ml{— Fﬁé 5,91 6@ RS RlrMthRher
ti'ons, but other _ agents

' preferably potassi um and/o I?gdlumhydromde SO
“hel pi ng t hen Aydmisdipaylsgromp @m standsalr a koo igeoupseith e Herther prowiss thet Rydr ol ysis

can be car i o gtﬁﬁhé&ﬂa @ﬁﬂﬁb&ﬁ&&ﬁ%ﬁtﬁkﬁﬁygﬂgﬁv-é%ﬂoﬁﬁﬁﬁ&%que 20 C

100 C. The® conpounds e general Wherein |ngs of
Rl, R2, R3pr bidchedRE; MBoxyrEfoupRif,n=K, Hrsthnds far e -NH clefNRiedgatyg\RE hasdan be

o atned by Serelalus, AGLICy: APLLISS, PIG.JgRISHLeS |1
by using E:Tt[l{6 a@ds bri 2WYaiBirbigs ad oiNthe RurthbCprévi@aRit ®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.




chem stry. For acylating agent preferably acyl chloride, for acid binding
agent triethylam ne and/or pyiridine can be applied, E@% ot 20&§

bi ndi ng agents can al so be used. Accordingly, a fifth e present
i'nvention provides conpounds of the general formula (I1) - wherein R, R2,
R3, R4, R5, R6, R7, BY, X and n have the sanme neaning as defined in the
first aspect. 18 Novenber 2005 8a The conpounds of the general formula
(1) - wh¥Pare¥™he neanings of R, R2, R3, R4, R5, RETHRRMNWEand n are as
defined above - can be prepared fromthe conpounds of the formula (1V) -
by using nethods known per se (Nan Zhamg, Bioorg. and Med. Chem Lett.,

10, 2825, 2000) . Acti dompduids 3f Sth¥t Qenaﬁpﬁﬁwtvﬁh%@élﬁ%rﬁmahagsemwon

provi des conpoundg of t eneral fornmula (I1'1)-wherein R3, R4,
R5, R6, R7, ﬁeaﬂn d i amas i?ﬁﬂwgmteiréa%%ﬁmewaﬁm@he campeneds ofdhe fpimuiai{éﬂ)n r st
aspect, vv'twdaﬁga{eﬁmmao&ﬂmsﬁﬁﬁﬁambsphqmdapr phenyl group, if R and

'R2 stand for "hydrogen atom™ n=1 Stands for a -NH grou R4 and R5 form
together an 1, STb%FCa%HUWIOf@PGWﬂ@RdOﬁ:@BC gwsetSrde @, @adD gddlp, with the
further pgovigp ; 5& S ae OF; .&@I Bl Rl RG Cl al kyl

or a phenyl groug su stitute by %ﬁ%fré.é ﬁé g?anc %ﬁﬁ 4Q§?soxy group,

if n= 0, X 9M§wm§ummg¢w%NHOﬁdMNREﬂwEmmmbS R$ has the nmeaning as defined

in the fast aspect, R4 and R5 formtogether an 1, 3-butadi enyl group and R6
stands for a cyano group, and with the further proviso that R3 cannot stand
for hydrogen atEmwwnmmwmga&mlmﬁmﬂaﬁnﬁmmaﬂshww@h@mﬂ@mmﬂpﬂAB4 and RS form

~ together an 3- adien p, 1d tands faqr a
am no- car bonF’L grou(f)WS ééalc,:%ﬁri u%?}%?‘ﬁ?ﬁ owéegﬁ%er%? l?lbli’an(ﬁﬁ ??We > wherein
t he nmeanithgsshows Igé;eraREmmnﬂ (IRS Hgpee &sﬂd@fwﬂ@hﬂn@abahe reactianrdote forgfxared from
~the conpounds of .th g met hods known per se (D.L.
Leysen, J. H&PARH f?%“%ﬁ%ﬁf&y%?mﬂ%% 987) Accordingly, a seventh
aspect of the present invention prOV|des conmpounds of the general formula
(I'V)- wherein R4, R5 and R6 have the sanme neaning as defined in

SUBSTITUTE SHEET (RULE 26)




the first aspect, with the proviso that R6 cannot stand for hydrogen atom
If R4 and R5 stand for hydrogen atom 18 Novenber 200?8&%%%%@%? 879 PCTIR
U02/ 00048 9 The compounds of the general formula (V)

meani ngs of R4, R5 and R6 are as defined above - can be prepared fromthe
conpounds of the formula (VI), by using nethods known per se (Pfizer (Inc)
USP 4, 175,193 The conpounds of the invention, of the general fornulae.
(1), (11), WP@%“@W& (1V), their preparation and bi ol J§TERP24eE| vity are
denonstrated in the foll ow ng Exanples, wthout limting the scope of
clainms to the Exanples. Figure 1 showsiymeneral forinula (1), Figure 2 shows
general fornula (IA), Figure 3 shows general fornmula (11), Figure 4 shows
general formula (I1l1) and Figure.5 10 shows general fornula (1V). Figure 6
shows Schene 1 the reaction route fot* preparation of conmpounds of the
general for megamplel) . SUBSTI TUTE SHEET (RULE 26) 18 Novenber 2005 WO

02/ 096879 10 Exanples PCT/HU02/00048 Exa -Ie 1

3- Met hy | - N-{=FE8ey zEL 4 : bepzagidehenzan si de: | n general
fornmula (4) R e@ﬂﬂifoﬁﬁﬁ 'Rdaﬁdliz Jﬂ%ﬁ? I R4 _and
R5 forn1toge§her a 1, 3“@ (ﬂﬂﬁﬂqﬁﬁQﬁﬁ&R?ﬁﬁQ%g?@ﬁﬂgg%gg?gﬁp, R7 for

ut adi enyl %roup, st'ands
3- et hyl pherf§Tm together s, 1.3-headinsslrarovg, 167 stands $r cyasp groamR’ for 3@eﬂly1pheny1

group, the meaning of X is -NH group, nis 1.

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)




10 a.) 2-Am no-3-cyan-4-chloroquinoline: The m xture of 10 g of
2- am no- 3- cyan- 4- hydroxyqui noline and 15 m of phosphoryl. chloride is
heated under stirring at 110 C. The reaction mxture i%gllgﬁwar%%ém, pour ed
onto 100 m of ice-water and neutralized with 60 m of 10 % sodi um
hydr oxi de solution. The resulting yellow precipitate is filtered off,
~washed with 50 ml of water. After drying 15 7.5 g of the title conpound is
obt ai ned, WP2/0981D C. NMR, SH (400 MHz, DWVSO- d6): 7. 2CT/BByo0@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 HH 20 b.) -

2- Am no- 3- cyan- 4- benzyl am noqui noline 5 g of
'2-am no- 3-cyano-4-chl oroqui noline and 11 m of benzylam ne are heated under
stirring at aBshMethyl Aty iL)-BN-(4tbgnzylaminordeny Hingr2- dde: wat er, t he
resul ting LRI ' b Qac fa. Eﬁgﬂ | - eréﬁJ}e . The

pal e-yel | owp%r?gl%?d&?t?a? fe$F0 i%ﬁég%@%ﬁaﬁ‘i@ze ?%Jln%g%?prﬁgt ycﬁ’or ma(r?r de to
obtai n 5.2 gmbéf Grwshyitiendopl chlvrigeonre dropped, und@ eibriay atlRER The Kagtipg Grixiz is DVBO- d6) :

'5.02-5.03:pp : ; NI 14 ppm (dd,
Th, o> 7 el 58 i) oy iRty 50 bt sl i pétnfty PECY (0
ppm (dd, 1Hiltevedidff, washdbaee MathAGml of cvated. Albe Bsiling WhiB@:y8tallRe mpmanial st , 1H, NH)
Usi ng 2-am nagnl et.h rigi ne.or 3:amn thyl pyridine.or . ,.,0

4t i momet R ETRP B PO Bhardt BERTTR LG P CoBblBaMe 3200 (o ounds of
general formula Il can be obtained. SUBSTI TUTE SHEET (RULE 26) 18 Novenber
2005 WD 021096879. l%ig ECT HU02/-:00048 c. ). . d of

3- Met hyl - N- (3% HERSRIPRR%3629) CRpride |58 AKAting P4rgt dae appropriate compound o
aaannoqui®ol gef@al 2oyl MeazBBbehered. TO t he solution of 5 g of

2- am no- 3-cyan- 4-benzyl am noquinoline in 30 mM of pyridine 6

SARLITA

nordcnyansauipgliner2-y beps

d.) 3-Methyl-N-{4-benzylamino-3-cyanequinolin-2-yYbenzamide

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.

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

SUBSTITUTE SHEET (RULE 286)




m of 3-nmethyl benzoyl chloride are dropped, under stirring at 0C. The
reaction mxture is 5 stirred at 80 C for 8 hour, thenlggkjgﬂgoaﬁﬁd onto
150 m of ice-water. The precipitate is filtered off, "Was t e with 40
m of water. The resulting white crystalline material is recrystallized
from200 m of ethanol to give 9.2 g of the title conpound, np.: 234 C By
usi ng pyridi ne-3-carbonyl chloride as acylating agent, the appropriate
conpound o0 % ¥aneral formula Il can be obtained. CIAU2/00048
3- Met hyl - N- (4- benzvl am no- 3- cyanoqui nol i n-2-yl ) benzam de To the sol ution of
5 g of 3-nethyl N-(3-nethyl benzoyl)-N {#-benzyl am no- 3-
cyanoqui nol i n-2-yl )benzam de in 80 m of acetonitrile 20 ml of IN
met hanol i c p?taﬁékﬁﬁ‘ %5 deroxide sol ution are_added. The reaction mxture
is refluxed FEEReHErPaeyagipscypmoguingtin-dybhensamids i tdissolyed i methargbied to it,
then it is neiddgpivhia® dumbhk bf Rt hydfoxitMisRdhMED DYMLUER THeFERORAtE Sol ution
and the resulting crystals are filtered off. The white crystalline materi al
i's recryst al MhEsaystalingmaigral jsifilteed o Mrym56r¢l1 e to give 3.1 g of the title
conpound ¢f general formula (1). M.: 230 T. 20 Exanple 2 4-Mehho N 4-be
- lam no-3- ano uinolin-2- 1 benzam de In the general formula (1) the neaning
of R and RZEthaneppjigpairyali offheiifle cmapduad isimepared tyrthsifpllowinganethed: R5 nean t oget her
a 1, 3- but adi 1) i RAA) - O - 25 xyphenyl
group, X neaﬁg%#ﬁﬁggggﬁggﬁn |s§§$ﬁ%@%§?%%ﬂ -c?@%ﬁﬁg?@%%§§1%ﬁ?ﬁ@%@fnoline,
prepared as ddsepivhlent dmpuExeifnghagestlfonid seid tix addsd ¢ ite Theviptebipidatede tvhitx y benz oy |

chloride,. an @ﬁgp . ri .4 oExanmple 1., into
4- met hoxy- N- (4-ne %%%?%@H@%%ﬁfﬁﬁﬁ?ﬁé eﬁgylaniino-3-cyanoquino|in
2-yi) ben@niide, 30 which after selective hydrolysis, by the nethod

descri bed iqﬁgéﬁggle 1., results the title conpound of general fornula
(1). Melting pornt of the title conpound: 188 T. Sodiumsalt of the title

. conmpound i s JMethaxyel-(bentikenific}-bansgninotim?-Wftdnzabld8STI TUTE SHEET ( RULE 26)
' 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
3.4-Methylenedioxy-N-
In the general formula (I) the meaning of R' and R? is hydrogen atom, R® is phenyl group,

25

-cyanoquinolin-2-vDbenzamide

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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18 Novenber 2005 WO 021096879 PCTI HU02100048 12

4- et hoxy- N- (4- benzyl am no- 3- cyanoqui nol i n-2-yl ) benza | ved in
nmet hanol and equival ent anount of sodi um hydroxide |2¥§§?ﬁgﬁ :ﬁﬁg added to
i't. The precipitated white crystalline material is filtered off. M.: 255
T. 5 Ethanesul fonate salt of the title conpound is prepared by the
foll ow ng nethod: 4-nethoxy-N (4-benzyl am no-3-cyanoqui nolin-2

yl') benzanm W8 Y64 ssol ved i n net hanol and equi val entPCARGIAI00Bf

et hanesul fonic acid is added to it. The precipitated white crystalline
material is filtered off. M.: 223 T. 30 Exanple 3 3-Metho N 4-be

| am no-3-c ano uinolin-2- 1 benzanude In the general formula (1) the
meani ng of Rl and RZ is hydrogen atom R3 is phenyl group, R4 and R5 nean
t oget her a xewsliyfhe e comppung obgrperalfgmia s cyano group, R7 neans 3- 15

et hoxy PhemileigOf ofhdBRISmpdli g8 pep. 1 1 1. _ _

2- am no- 3- cyano-4- benzyl am noqui nol 1 ne, prepared as described in Exanple
1., is transformed with 3-nmethoxybenzoyl chloride, anal ogously as

descri beds i q%géﬁe gple 1., into
3- met hoxy- N- thoxybenzoyl) N—(4 benzylanlno 3- cyanoqui nol i n- 2-yl ) benzam
i de, 20 whi df : NG y 3ca amid¢ hod descri bed in Exanple

the 1 .efi"etio’%&“&*ﬂh%%&‘%@%x% %(ﬂ%?‘@*ﬁ%@dﬁ% A R B - 5

ano ui nol i n-F#-and RP ewam migeliber mlB#betacgmybgrmhp,ﬂ?Bmmahsacy(aﬂ@ gbﬂpeRﬁmmsrag of Rl and

RZ.is hydro i S enyl Loup, R4 and R5 nean together a
1,3-butadie%§? @F@%LX“ﬁ%th§ﬂ¥‘§ lgroup, R7 neans 3, 4-
met hyl engdi oxyphenyl group, X means -NHgroup, n is 1.

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)-

SUBSTITUTE SHEET (RULE 26)




30 2-am no- 3-cyan-4- benzyl am noqui nol i ne prepared as described i n Exanple

1., is transformed wth 4-nethoxybenzoyl chloride an 1)ﬁ{‘b%_ﬂésdescribed
in Exanple 1., into 3,4-nethyl enedi oxy-N (3, 4- nethyle é oyl )-N
~ (4-behzyl am no- 3-cyanoqui nol i n- 2-yl)benzam de which after selective

‘hydrol ysis by the nethod described in Exanple 1., SUBSTI TUTE SHEET ( RULE
~26) 18 Novenber 2005 WO 021096879 PCTI H 302/ 00048 13 results the title

- conpound oWOd¥ReEsAl fornula (1). Melting point of tHHETHUPIEEEonpound: 231
C. Exanpl'e 5 In the general forrmula (I) the nmeaning of R and R2 is
hydrogen atom R3 is phenyl group, Ré4gand RS nean together a
1, 3-but adi enyl group, R6 means cyano group, R? means 2- thienyl group, X

means -NH-group, n is 1. 10 2-am no-3-cyan-4-benzyl am noqui nol | ne prepared
as descr i bedhipphemxEegshosamide |“§11°htﬁﬂahﬁe§r*f@dh¥dﬁ°@ﬂﬁls,t i @ﬁﬁéﬂ@g

~chl ori de, anglLogeys ﬁ‘ﬁﬂ? o AR

- N-(2-t hi ophenec ?go@ffﬁnﬁﬁé%lh zy gfr:r]‘rgno 3- (k:lglg%oqul\rdﬁﬁéﬁ%omzt 0f/?lﬂ.)letttl)trleophene 2-
car boxami de Conm‘l’lmﬂrﬁﬁffér sel ective hydrolysis, by the nethod described in
Exanple 1., 15 results the title conmpound of general fornula (1). Melting
~point of the title conpound: 197C. Exanple 6 N

O [ 2-t hi eny|BxemplyFam nol - 3- cyanoqui nol i n-2 yl)thi ophene-3-car boxan de 20 In

the general formul the neani ng, of n rogen atom R3 is
2-t hi enyl grmtﬁrvuﬂ%-&iimmlﬁa} %a{"' 1%19 “H qu%ﬁn?%l{)}ﬂelﬁ%amlf%”yl group, R6 neans
cyan group, HRthengeasnsl foidwilahleihy lmegrmgmf R‘Xandﬂ&ris thb@n atom, RA is Zthienyla. )

2-am no- 3- CYAN0" R and R e togemer & 1 FLARLSY broSp, RO Shoans cyano group, R’ means

10 4-methoxyphenyl group, X means -NH-group, n is 1.

p.

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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25 5 g of 2-auxin-3-cyan-4-chlorocjuinoline , prepared as described in
Exanple 1, is stirred with 11 m of 2-thienyhnethyla C for
hours. The reaction mixture is poured onto 50 m of 3L§g?wm%ﬁé% sultlng
precipitate is filtered off, washed with 50 ml of water. The pale yellow
material is recrystallized from25 ml of ethanol to obtain 5.2 g of title
conpound, np.: 208 C. 30 The

2- am no- 3-WP44879 2- t hi enyl nmet hyl am no) qui nol i ne pr eF&TEFLAYI48escri bed
above is - transformed w th thiophene- 3 car bonyl chloride, anal ogously as

. described in Exanple 1, into

- N-(3- thlophenecarbonyl) N-(4-]2- thlenylnethylan1no j -3-cyanoqui nolin-2 yl )
SUBSTI TUTE SHEET (RULE 26) 18 November, 2005 WO 02/096879 PCTI HUJ0O2/ 00048 14
t hi ophene - 3ndhy gspsalfpreaia fitheineatipgpl & apd BT js\isdrpged pigmy R1 8 2wy rp9: et hod
descri bed inp4 f la (1).
VeIt 1 g poi e Bp 5 R Py ¥E3 bttt b, RRGM Ym0 kol 1Ol 2L

4- et hoxy ?- Netbup, X2neahs -difkgrengt thiy L.anmi nol - 3- cyanoqui nolin 2-yl)benzanide In
the general formula (1) the meaning of R and R2 is hydrogen atom e is

2-t hi enyl group, R4 and R5 mean together a 1, 3-butadi enyl group, R6 neans
cyano group,a.RRANRE iy =;;ururoup X means -NH-group, nis

1. The 2-am no -y ™ | : |

descri bed |H? Eg ogé m¢%ﬂmn ﬁﬂ%&%g?%QQ%#QF§%Q§§ehzogﬁg%ﬁ?oride into
4- [n;t hO)gy N-\(nﬂi 1 ml of 2—fury]1ﬁethylan?me (f![n'fur;lrlamine) at 130 °C for 3 hours. The rgacti_on ] »
met hoxybenzo enyl.r ne a ui,nal i n i) benzami de
by the 15 ]8 8‘5%“12??&)%%0% ﬁﬁ%% m }’rgﬂpl%t%@ G gthYVﬁ]}%d rol ysis
gi ves thej tisd @l sromep.und paldhelg® hestsdal ik wcmsﬂamze(dlﬁ)om Nahtt df efhabd iondbtdd  t he
title corrpou4r.1gl.g otl ﬂZe:-,)’ ﬁtICe'compound, 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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Exanple 8 3 4-neth lenediox -N 4- 2-thien !neth |am na -3-c ana uinolin-2-
| -benzam de 20 In the general fornula (1) the neaning of Rl a i's
hydrogen atom Ra is 2-thienyl group, R4 and R5 mean {%%@Fﬁ@?qgog

1, 3- but adi enyl group, R6 neans cyano group, R7 neans

3, 4- et hyl enedi oxyphenyl group, X neans -NHgroup, n is 1.

2-am no- 3-cyan-4-(2 - thienyl net hyl am no) qui nol i ne prepared as described in
‘Exanpl e 6.wo02®ed7s transforned with 3,4 - net hyl enediroxyibeve@y|l chl ori de
into 3 ,4-nethyl enedi oxy-N- (3,4 nethyl enedi oxybenzoyl)-N- (4-][ 2-
thienylnethylanino]-B-cyanoquinoIin-2-§§)benzanide by the nethod descri bed
in Exanple 1, which after selective hydrolysis gives the title conmpound of
general formula (1). Melting point of the title conmpound: 241C. 30 Exanple
9 N (442-furrlnethylam no. -3-c yanoguinolin-2-yl)furan-2-carboxam de
SUBSTI TUTE SHEET (RULE 26) 18 hbvenbf&BL 5 WO 02/096879 PCr/HU02/ 00048 15
In the general fornula {1) the neaning of "R and R2 is hydrogen atom R3 is
2-f uryl group, R4 and R5 nean together RE 1, 3-butadi enyl group, R6 neans
cyano group, R7 means 2- fuzyl group, X/means -NH-group, nis 1. a.)

2- Ami no-3-cyan-4 -(2-A ryhneth |am no){§b)goline 5 g of 2-ami no-3-cyano- 4-
chl oroqui nol i ne, prepared as describe¢f in Exanple | are stirred with 1 m
of 2-f urylmethylazni.ne (fiarf 2 ®at 130 C for 3 hours. The
reaction mxture is poured ontd ter, the resulting precipitate
is filtered off, washed with 10 is o ;. The pale yellow material is
recrystallized from20 m of ethanol ¥o dﬁtaﬁ% 4.8 g of the title
conmpound, nip.: 208 C. The 2-am no- 3-cyartb-4- (2-furyl nmet hyl am no) qui nol i ne
prepared as descri bed above is transforned with fiaran-2-carbonyl
chloride by the nethod described in Exanple 1. into N

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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(2-furancarbonyl) N-(4-[2-fiaryhnt hyl am no] - 3-cyanoqui nolin-2-yl)f gran
2- carboxam de 15 which after selective hydrolysis give j conpound
of general forrmula (1). Melting point of the title corﬁr%(})qgﬁeéxweﬁ%@5c.
Exanple 10 N-(4 -[

2-fiuyl met hyl am no] - 3- cyanoqui nol i rn-2y1) t hi ophene- 3- carboxam de 20 In the
general fornula (1) the neaning of R and R2 is hydrogen atom R3 is
2-furyl grg/%'),zmw and RS mean together a 1, 3-but adi SWHHUBFBUE, R6 nmeans
cyano group, R7 neans 3- thienyl group, X means -NH-group, nis 1. 1. The
2-am no- 3-cyan- 4- (2-furyl net hyl am no) gui nol i ne prepared anal ogously as
described. 25 in_Exanple 6. is transformed with thiophene-3 -carbonyl

chloride by|the nrethodjdesgribed ijn Exanple 1. intd N-(3-thi pphene
carbonyl ) - Ny (4g.[ 2- gyl et h noj I- gxcyanog pl i n- 193,5 ‘
2-yl )t hi ophéne-34carboxam d ch jafted sel ve hyér pl'ysi s| performed
anal ogousl ylas described in anplle 1. |gi ves th&kift| e[ conpolind of gener al
formul a (1) —Meltng-—point—of—t-hetitl e conpound. 118 30 BStructure and
physi cal characteristi¢s O vt her| conpo f.@®eneraj formula (1)
prepared by the|nmétthod desd iiInCRxanpl are [shojni9n Tables |I. and
| I, SUBSTITUTE SHEET (RULE 28)-18 Novenper g2/ 0p6879 16 TABLE |. H
PCTYHU02100p48 No. : XR3BR6R7/nMo rC
: F
18. NH \© CN U 1 208
CF,
19. NH \© CN \©/ 1 215
20. NH \© CN \©\ 1 250
CN
21. NH \© CN \©\ 1 205
Me
Me
22. NH \Q CN U 1 238
Me
. o)
23. | NH \© CN m 1| 212
o)
24. | NH \© CN 5\ /] 1] 215
S
25. NH \© CN \ / {1 234
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11.NHCN1237 12. NHCNOWVE1128 13. NHCNOWe 1116 ~ [ Ove . NHCN~j OVE1100,5 14 QOwe
- 15. NHCNOWe1223 ONl e OVe SUBSTI TUTE SHEET ( RULE 26) 18 enb%r@%)(gg:S WO

02/ 096879 17 PCTI HU02/ 00048 16. NHCN1 193,5 C C 17.N VeRog I
18. NHCN' 1208

" 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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-19. NH\ ICﬁk CF s 215 1 20.NHACN\ 1 250 CN 21. NHCN\ 1 205 Me Me 22. NHCN1

238 Me 23.NHCNO 212 1 1 24.NHCN1 | 1215 25. NHCN1 ' 1234 SUBSTI T
(RULE 26) 18 Novenber 2005 WO 02/ 096879 18 PCTI HU0210804% 28,
27. NHCN- Me1184 28. NHCN - ---Me1141, 5
WO 02/096879 PCT/HUI2/00048 '
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
4. | NH ' CN \Q 1| 191
OMe
45. | NH \Q CN \Q 1| 1685
OMe ONle
46. | N-Me | \© CN @\ 1 155
OMe

'SUBSTITUTE SHEET (RULE 26)
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29.-NH\ CNVe 1194 Me 30. NHOCN1203 31.NHO CN 1152 1~ Ove 32. NHO CNOwel1l190 O/
O 0 33.NHCD/ CN> 1202 ao, 34. NHOCNMe1207 35. NHOCNI | 111%9]68,6.,EIHO CNS 1200
|.1 "' SUBSTI TUTE SHEET (RULE 26) 18 Novenber 2005 WO 02/'096% g e

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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PCTI HU02/ 00048 37. NHSCNOMe 1206 | 38. NHS CNMe1221 t 39. NHSCNO 1198 CD
40NHSCNt O 1158 41. NHS CN1178 Q 42. NHO CN~ Owe1198, 5 42 1QIHCtW‘E[E\IE%g//Zl197, 5
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Tablets of the following composition are made by known methods wused in the

5 . pharmaceutical industry

Active ingredient - 25 l’ﬂ.g :
Lactose | 50 mg )
- Avicel 2lmg
.Crospowdene 3 mg
1 ’ Magnesmm stearate 1 m'g"
_}ﬁol_ogy ‘
Methods _ 7
15 Himan adenosine A 3 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



Tablets of the follow ng conposition are made by known nethods used in the
5 pharmaceutical industry Active ingredient 25 ing Lact Qse 50 r g Avi cel
21 my .Crospovidone . 3 nmg. Magnesium stearate 1 ng' 18Meyemp %{"289 Met hods
Human adenosine 14.y receptor binding Preparing nmenbrane suspensi on:
collect CHO cells expressing hA3 receptors by -washing three tinmes with
I ce-coldPBS, centrifrgate at 1000 x.g 10 m n, honogenize for 15 sec in
. buf fer (50%8WP6§7%, 10 mM Mgd ?, 1, M EDTA, pH S 0); rE€&mpypugat e at 43. 000
x g for -10 mn (Signna 3K30), suspense the nmenbrane preparation in the

buf fer nentioned 20 above, store the gl iquots .at -80C . Binding
Prot ocol : - i ncuba r t|on (2 protein content) hi
i ncubati on bufferlFlr nmgbl,%a%? %B@ﬁg . naM EDTA, 3 - U nL.

- adenosi ne Rtelaamlgamembranp Huseﬁb‘)qn mmlledheCH(prceBsa n:q:messmg (IuAS edebtofs" Bt | AB- MEGA
(p--am no-'be . | by xa % an 40 M
R Pl A (N6-{ %”éﬂ’ng@}% ﬁ!é“ﬁix LG cold 1 ge&g“%& °d OOE’(’S Tdafn g%‘? ér
bi ndi ng or tsesin oG milt ‘il"1ms th?c;lD,a:lentmﬁdgamat 430068 g f«rr 10 ﬂmr(ngmh BKaf), room
tenperature-_ Filter ov e\%ﬁgj ass f|? fil Efﬁm esoaked in
0556 pol ot FPERE e AEPGPS HeABHPL S oy TRpone ot Pate Teciaweth s 50 1 o1 M
Tris, 10 MM-B®@.2, 1. MM EDTA (PH 8.0) on.96-well Wangel Cell Harvester.
Det ect i on q{ (gctlwt n a?gFgH -couinter (1470 W ard, \Wall acz% I nhi bition
[%] = 100--idies PUAtE: o fon Sembeage gyt ( oI ORI Speci 11 ¢
activity)/ (tigdubdtiod Ghfifes 30V Ui, SPERAIf Adenosine deaminase, pH 7.4), 10 nM [PH]CCPA
(2-chloro-N°-cyclopenthyl-adenosine) (80.000 dpm) and 10 pM R-PIA (NJL-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
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activity))*100 18 Novenber 2005 WO 02/096879 PCT/ HU2/ 00048 37 Human
adenosi ne Al receptor binding Preparing nmenbrane suspension: collect CHO
~cells expressing hAl receptors by washing three tinesl&WewmPee8dl d PBS,
centrifugate at 1000 x g 10 min, honogenize for 15 sec in buffer (50 MM
Tris, pH 7.4), centrifugate at 43.000 x g for 10 mn (Sigma 3K30), 5
suspense the nenbrane preparation in the buffer nentioned above, store the
al i quots aWou2@e7C. Bi ndi ng protocol: incubate CHO hARCTHEMNHBe preparation
(50 pg protein content) in incubation buffer (50 M Tris, 3 U nL adenosine
deam nase, pH 7.4), 10 nM[3H CCPA (23chl oro N6-cycl opent hyl - adenosi ne)
(80.000 dpm and Afndd Beblofind NB; [ AezepzorO pRfipy! i sopropyl | adenosine) to

define the non-specific binding or test conpound in a total volunme of 100
jiL for 3 hrBiading gwpioealyrinevhatedid ngiof ragmbwanes (hyman gy adgeeing) weeptors br e

filters (presQaksq il 1263 Sl i o), B mVeER-Heg Wth 1
niL ice-cold 50 m\l/lht‘?r}lﬁim g&ai?s?lél) onﬁg%@v%%lgé?%ﬁ%g%égoi Ha_rve}get(l’er.
Det ecti on of10zeM Mgl 1 BTinel-1 mip pepzemidine.the/ngr alsrasive defmingssafte- 3

Cail i ; _ bi tiom T8 =
costall 15, 08PPI RkERER MGG i REhe Rob A Bl 100 °F
activity)/ (trM NEGK t(P viN-etpylcarbraemidpedendsing) de definet nopyspecifioObindingmpr dagenosi ne
Al t l.ndi I ndi e f h

A 5 adenost ieapAaf SR YIGELELRERL ! SEHER Pl il E RGNS (MU
Recept or Bi dWhegyan GFE. glass Bk flilters (15&oakidl r 0.5% pidlyethylehBnind)) Wigkl4R with InM EDTA, 2
U mL adenosine, d ' <4 0 - 2 0.. .

(2-] pii( (Zan 82?‘6‘%&%@?@%?‘?@%‘%‘ éﬂ%ﬂ %Zﬂerqg%\ﬂ @%a%ﬁ%ﬂ’ﬁwé éﬁ%%"}?%’f ?ﬁaa%‘i‘% enosi ne)
(200. 00010dpri). 96wetl Satd EMINERAereS 'of [HiSafdsy kantibaxemidmadessosiedbetp def i ne

t he non-

Wallac). Inhibition [%] = 100-((activity in the presence of test compound - non-specific
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 pM
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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specific binding or test conpound in a total volunme of 100 rl1l for 90 m n at
room .25 tenperature. Filter over Whatman GF/ B gl ass fipre filters
(presoaked in 0.5% pol yethyl eni nzi ne), wash 4x with 13¥NoreERecdly so mv
-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

" Hi Safe-3 coctail in beta-counter (1450 Mcrobeta, Wallac). Inhibition [%
= 100- ((acMOX3Pn the presence of test compound - FEAEEBEEIBi c 30
activity)/(total activity - non-specific activity))* 100 SUBSTI TUTE. SHEET
(RULE 26) 18 Novenber 2005 WO 02/ 096874 PCTI HUO2I 00048 38 Human adenosi ne

Al b receptor bi ndritheBtiednaGontr eRGotlon iah GiRRnBus2ihdBodl AminEEERARES (human
A2b adenosine receptors _transfected into HEK-293 cells, source: Receptor

Bi ol ogy, | ncloye ennuel dheiy Bigso yrieprare lopy gheir toxjoqiogiophymdside ety ipeafiiss arp. 1 mvi
benzam di ne, gddarkd adenosi ne deam nase, pH5 6.5), 32.4 nM [ 3H DPCPX

- (8-cycl opent hyl - I, 3-di propyl xant hi ne) (800.000 d rH) and 100 M NeCA (5

- N-et hyl car boxani Hglesbesssuwnkaiby campownss p Sf@ﬁ’ﬂlsfpf@é‘r&f erobbidiorigerapeutices t
compound §n askakgls vol ume of 100 L for 30 min at roomtenperature. Filter
over VWatman G-/ C glass fibre filters (presoaked in 0.5%

pol yet hyl eni m ne), wash 4x with 1 niL ice-50 nMTris-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 [/a] = 100-((activity in the presence of test conpound
- non-specific activity)/(total activity - non-specific activity))* 100
Results 15 W consider the conmpounds as biologically active ones if they
inhibit the binding of the radioligand on human adenosi ne A3 receptors with
an activity above 80 %at 1 gM in our experinental conditions.
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The di ssoci ation constant (li) of [1251] AB-MECA on CHO hA3 nenbrane
preparation is determ ned by isotope saturation studie th el p of
Scatchard analysis 20 (G Scatchard, Ann. N. Y. Acad. ?ﬁPve@fr%)@g 1949) .
The 1C50 is converted to an affinity constant (K4) by application of the
Cheng- Prusoff equation (Y. J. Cheng and W H. Prusoff, Biochem Pharnacol
. 22:3099, 1973). Several conpounds of the general formula“(1), (II), (111)
and (1V) display remarkabl e biological effects. The compounds of the
general formula (1A), defined in claih2, as a 25 subgroup-of the general
formula (1), Ctgfisned in claim1, exert the nost inportant activities.
Except of 5 conpounds, their K, values are not higher than 20 nM The
conpouhhsc‘ljFD@WdS%H&WaE@W@lspé"éleéﬂmy advant ageous. Their Ki  val ues

o "o RIS RS LASAROF (RO, Aahadhes SRBIRREC 01 1%, 20 % €0

nM 30 T s@zﬁfmqbﬂ@&lr@m&@@ﬁoﬁﬁ@ﬂﬁghﬁbﬂ&tﬁ@dﬁbﬂlﬂuﬁﬂqﬂgﬂﬁ xert at |east
10; 000-fol,d sel ect|V|ty i'n respect of human adenosi ne \[,, Ala and Al b

r edept or B uBendscior htRsTn RITE SHEETRigIRUpEbRBghed 8C No 9lkgth group0 05 a\mheczl/ 096879

PCTrallo /OOO 9 Furt t he at i action at venous
and or al i\aguﬁagro% ‘F?ﬁ%#&’%%&é I& hséﬂ%?mﬁﬁélby Ve ﬂ’égméer 5“?15 % hei r
t oxi col outaﬁﬁhe@tm 2115 pRfupe Siai QT Yreschad €4 AMURY t%%oﬁ';p alRbA aﬁl)ﬂV& make
t he corrpounds of the gener al fornula (5) probable tor ther apeutic _

ap pl i cat fasrene: %ﬁltmmmEﬁthE@@yﬁmnmmmé ron2 @gBgetatGnammsie
mtrogen ‘atoim'and one sulphur atom containing 5- or 6 n1cmbered heteroaromatic ring,
10 optlonally substituted by one or more stralght or branched Cia alkyl group, strarght or
| - bmnchcd Cia alkoxy group, or halogen 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 Cia alkoxy group, or halogen atom;
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




1) Conpounds of the general fornmula (1) - wherein RI stands for hydrogen
atomor a straight or branched Cl1 4 al kyl group; R s ds for%ﬁ¥drogen
atomor-a straight or branched Cl4 allcyl group; R3 Qﬂ?q hydr ogen
atomor a straight or branched C -4 allcyl group, or a phenyl group,

t hi enyl group, or fiuyl group, optionally substituted by one or nore
straight or branched Cl-4 alkyl group, straight or branched Cl -4 allcoxy
group, or halogen atom. or for one :, two or three nitrogen. atons or one
nitrogen atom and one oxygen atomor one niirogen' atoin "and one

sul phui) atempeundsaifithsgenszal rmela@abecedingtetodsioal owhtietn ri ng, 10

optional | y1subst d by one or. mn tra nched Cl -4 al kyl
group, ?’%t ‘? %FHY%P%%@BO@SH%l%HML%Eé”%Y PB¥en atom R4 and R5
-formt OgR¥ Qﬁﬁd@fﬁr ﬁycﬁo%éhtd?ﬂil%PXEtrﬁ e brzﬂﬁﬁid)e 51%(??#9%%' tuted by a

met hyl ened| oXy group Or one or e stral ght d Cl-4 al kyl
gr cup, stRAisghts for lydaoyeh edbiTior & sthaigityor Granched Gy dillopdyergupugr @ phérgil ogen

atont 15- R 6 stands for en atom qr a cyan group, . am i nocar bony I '
group, Clgrﬁu%lti‘{ﬁ? e%‘ioﬂﬁ’rﬂfli%’d’ P, GPUQURHy gUbs t!j‘t“ﬁ‘él%}’ IR A{BAFSSTHM Y dr ogen
atom or  gyghdiRl 4L, iy I%{@ur yégl‘@lor‘iﬁrﬁ{cﬁéd C¥a 9#?, cﬁ%{?m{ llalgtr&ggtog, genzyl

group, " thienyl. group group, opti I'tuted

met hyl enddi ouey, tvegr arthrec aitragee atmmsmroae snitr@eg latoro and ban ochagtnGlor oabhy |

- group, straight or branched Cl - al kox up; hydroxy group, .
irifluor &%?gf‘%amaraadﬁm 69‘3?.“19%*&;?0 i % edghetrgRrogic fingwo or -

‘thpee ni GhagRMIALBEuEAbyUR dRihdR raﬂfsi, Yl 8

ni t rogenbgt om é’ﬁ% one' esu)phur atlo%]ﬁgﬁgﬁtt%{i}m ng F‘O%%qn%%%‘gé i 8F
hét'er aar bresiched Cu.n@ﬂ\oxpgbumnmlhh}pgsmmm tuted by one or nore straight or

br anched. Gl aj Ky]. ,-gr o p, str - branched C.1-4 al kox y roup, or
hal ogen R oy LI ipdgpe ge"%ﬂlfmm e@f?‘o‘ﬁ-ﬁer fopbydrgeen alom, W\Fﬁa'@h up, or.
a. ‘sul phyy b%@ﬂ&@@£ﬁ!m1%&? Reraight mr&ach%dw R %&gf g?rﬁfcfx phoxy

group -whereln R8 ands for a ~stright or ranc group or
Gs. 'cychmlagsklyhtogrroup, n stands for zerc_) 1 or- ‘

15 R® and‘ R stand for hydrogen 'atq'm' and R™ and RM form together a ;riethylcndioxy :

ng‘JP, .
) R6 stands for hydrogen- atomor a cyano group, ammocarbonyl group, C1_4

7 , alkoxycarbony group. or carbexy group; . o
R stands for hydm;;,c,n atorn or & stralght oF branched Ci4 alkyl group, a phenyl group, o
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 or.
‘ 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 Sor 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 haiogen atom;
X stands fora—CH,- group, —NH- group, NRE- group, ora sulphur atonﬁ or an oxycren' e
~ atom or a sulpho group ora sulphoxy group —whercm R® stands for & stralght or .-
| ‘branched Ci alkyl group.o or €6 cycloalkyl group— ' ”
30 o ‘__11 stands for zero, 1 or2 -~

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




axid.their. salts and solvates,; isoners and their salts and solvates. 30 1
8 Novenber 2005 41 2) Conpounds of the general fonnula §$‘%:% :ﬂ)glng to
claiml1l - wherein Rl stands for hydrogen atom or a st o) 1dts B¥ anched
Cl4 al kyl group; RZ stands for hydrogen atomor a straight or branched Cl
al kyl group; R3 stands for hydrogen atomor a straight-or branched Cl-4

al kyl group, or a phenyl group, thienylgroup, or fiuyl group,
optional | y-substituted by one, or:niore sﬁ?alght or branched Cl_4 al kyl
group, straight or branched d 4 al koxy group, or hal ogen atom or for. one

one. i troger aokant of b8 Rl (0SB R, 6 evbered

—u

ii? - ®r 6 nenber ed
het er oaronmat i c stg:;dsfo@ydmgemaminloyameﬁiybgrbuﬁ,ut ed by. "one or nore straight

or branched Ci- Ik I rou , Strai or branched Cl1 4 al |coxy g -oup,
or hal ogen ato &? g‘?“ﬂ“""%g’ﬁ ?ﬂ‘&épendently from each other for
hydr ogen & om R?staidga‘@gjm‘@nl oub! 8 group, straight or

y%f B ﬁﬂ%ﬁm héﬁ?ﬂggen atom or 15 R9 and

-branched Cl 4 al koxy ;oug droxy group or
R 2 stand for h drl%g sﬁmdum_p @ntRﬁdnbcadlmd@efMéxydmgcmﬁbﬂnbegbky

group; - R~ st andg > am n rbon roup,
Cl4 al koxycarbonf?{cg%gb“‘d&[ggegg%@b%%h grlg?fﬁa,lc%écgé%g sSSP @' 5‘>éHP§’£om
or a straight draldgeanohsdrd -4 al kyl group, 'a phenyl group, '20. benzyl
group; thienyl ®rfi roup gpal | yjysubstituted with a

.. met hyl enedi ot'§>H 35‘?@% S*A‘Hifr\éjﬁ?éﬁ ﬁiﬁwﬁgt 4[5*1# pggtles @ anethylendionk y |
group, stl0ai ghtgrep; branched Cl A al koxy group, hydroxy group,

trifluoronethyl group, cyan group or halogen atom; or for one .; two. or
three: nitroge f%%egwaﬁ%gwammmnd on e o gen atom or one

nitrogen atom affd:HRCES H—lﬂaﬂ&yﬁﬁéﬁm ﬁ'gﬁfat, ?—'nﬁlelthy%)henﬁ group??—ntg.ieny?group or 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 - beet roaromatic ring, optionally substituted with one or nore-straight
or branched Cl.4 alkyl group, straight or branched Cl1__al koxy. group, or
hal ogen atom Xstands for a -CH2- goN up; H group, NRESN@Y"BWH g

sul phur atom or an oxygen atom or a sul pho group-or a sul phoxy gr oup
wherein R8 stand for a straight or branched Cl-4 al kyl group, or-C3.6

cycl oal kyl group-;- 30 n stands for zero, | or 2 and their salts and
solvates,; isomers and their salts angssolvates. 1 8 Novenmber 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 mef hyl
group; 5 B3 seleativdshydvolypis el bigadd pmidhotthy| gegerali foromuld (If)ylwhgmu& R, 0,

Strai gh ' IR R B ve R o hg1n GRS Sune SRtnes SetRaH o I 3k
group, gﬁ%}&g rf}_%&l%?ﬂ ?{cﬁ’ thP %&Qﬁ%ﬂ?BPiﬁb c@ﬁy@aﬂ@aﬁﬂl@' ggnéila%ﬁn{lﬁr Rgb(@é’ ogen

at om and m .t oget I 'endi oxy 0 gr.oup; stands for
hydr ogen ebtaifiedrin eymotjﬂeﬂhp meﬂiods kaods pepse ﬂad;fm ﬂnmsﬁqnhﬂmg(thegmmgomld 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
~isormers aggt Beihialst Sn@BH SRRl Sr idtd {ORPRUAES AGEO YR RoufdsAofs 1-3

as foll ows
transfomum the optlcally actwe forms into the racermc 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, solvates mereof in admncturc w1th one or

" more exolpxents used in the pharmaoeutmal mdustry

.7_-9) Phannaccutlcal composmon aocordmo= 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.’




3 Met hyl - N- (4- benzyl am no- 3- cyan- qui nol i n-2-yl ) benzam de; 20 4- Met hoxy
N- (4-benzyl am ai o- 3-cyan- qui nol i n-2-yl ) benzam de; 3 Methoxy N

(4- benzyl ami no- 3- cyano- qui nol i n-2-yl ) benzani de; 18 November 2005

3, 4- Met hyl enedi oxy- N- (4- benzyl anmi no- 3- cyan- qui nol i n 2-yl)benzam de;

N- (4- benzyl am no- 3- cyan- qui nol i n-2-yl)thi ophene 3- car boxam de

N- (4- 12-t hi enyhnet hyi ani nol - 3- cyad4qui nol i n- 2 ) thi ophen %r boxam t de;
25 41NEIsBQ?fYthH dﬁﬁxﬁcﬂmﬂhloértyh@hml afemuoila @) ey 1q1lmﬁolﬁ nR Kﬁ eRz;am de;

§| ?bg/ﬁ%gfﬁ{dg? 211&)[(1)(/1@&\% %quc sach;[ Qllegrgn!g rarlgtdgﬁlllgﬂn 8%11 Cyeilic%or ng ?0 clau‘ﬂ 10
gl met hyl am no] - 3- cyan- qui nol i n-2-yl )fi u~an-2- car boxam de;
N-(4-[2 p;m@addrfeithyh\aﬂmtmlre 8t cytanmapeutyel ¢amppsiipy. foRfUS BISEASIY - car boxani de  and

their salts, vate optica VB lsaers and their salts and
sol vat‘%f§hs‘3‘5§63‘E’Sf)t &@cgé?sﬂrﬁmx'oqg%%r atél;%ln of a conpound of the general

f or mul gerkdds syistem, $ai the mtslnltmapéth,e proteehier @ mosln@ 1 g@émfl% “Hﬂ%f
sol vat es- vvherelnlnthefg]ré ok and n
f

have  toils.sBigeRfiofnPhEIs © ChED 3oy 5“}5?13101% e pYiPkine g Novenber 2005
43 by S%ﬁ@}%ﬁﬁ %Y%cﬁysb%g%ﬁ 1rg'hl§1,t1@ﬁ' 8f Q.I!i@ dENFEf rdifgegentsbalonf of nul a

(||) Rs, X and n have the_sane
meani ngsasphief i Aadrdphilc| Aidn olber animifine d@sﬂr enbigraAGom | ortmkifgiorhe of
substltuens of the conpound of the general formula (1) thus obtained in
each dthmhomamtmc@dmm%gﬁv%géﬁgﬁd/or transform ng- the compound of the
gener al formula (1) "thus obtained into its salts, or sol vates, or -

i berat| ng it fromits salts or solvates and/or Separatin intoits

opt | SPLLY o] Mo RIPRs e fgandal fprmulat @ensiheorain RG, REHE, &Jt aﬁ Wactive
Into the racem c form6) Praocess cordin clai,m5 acterized

by car Rﬁ; Kg:ndunthaNhéh@@h@cmP%n&%ﬁifiﬁc%?gl”éa*caﬁnaln CgP’Efjgﬂ%Fc‘i (éla'ﬁ%‘gdll@%é# n the

presence o;\ q&e&b#ghthgmgrf&xt&emanm@ﬁxerabl eaqnunﬂwmtcum aatiastheigi. um

hydrOX| e - e T
antiischemic,

anudepressant nn‘tlan'hytmlc 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,

" arrhytmia and renal diseases,




7) Pharnmaceutical conpositions containing as active ingredient one or nore'
conpounds of the general fornmula (1) -wherein R ; Rz, - R4,-R5, RR R7,
R8. X and a have the sanme neaning as defined in claim' Owﬁﬁm?%gir salts,
sol vates, or optically active isoners and the salts, solvates thereof, in
adm xture with. one or nore excipients used in the pharnmaceuti cal industry.
8) Pharmaceutical conpositions accordiddg@ to claim 7 contai-ning as. active
ingredient one or nore conmpounds of the general fornmula (1A). --wherein R;
R2, ‘R3, R 6, R7, Rs, R9, Rl, R1l1l, R g, rand n have,the-sane nmeani ng as
defined in claim2 - or their salts, solvates, or optically active isoners
and the salts, solvates. thereof, in adnixture W th 3% Qg i pients
oSt tifon

‘used i H)Wee ofithe permpends of the &i’é}%l fogmpla{{ fnic adhere ER ordi ng
to claim anta ( 9 . nd of claim
2 0 UseRor ¥ e compnd BafE e Ruilbam o (RS BLoTRS © ST R “Ro

R3, R4 FﬁmmﬁﬁumEGTapﬂ&hmm&nﬂﬂdmﬂp&ﬁ%ﬂi&heﬂ&ﬂﬁﬁuﬂﬁaning as -defined in elaim
-1 for the_manufacture_ - of pharna |caI onpostioa;. for the
treatneﬁfdﬁﬁmﬁi§@§§@E¥Fﬁﬁ1°ﬁ@@%h nﬁﬁPHB ﬁ@ﬁ'? e -receptor A3 plays a
role.” 18 Novenber 2005 44 :11)Use of the conmpounds of the general formnula
(1) - wherein R, R2, R3," R4, R5, Rd, R7, R$, X and n have the sane neani ng
as defined in claim1l -- according to claim10 as A3 ligand for the
manuf aet ureof . apharmaceutical conposition fot tile treatnment 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 mast cell degranul ation, inhibition of the cytokine
production, reduction of intraocular pressure, inhibition of the TNFa
rel ease; _ inhibition of eosinophil, . neutrophil and other imune . cel
mgration., inhibition of bronchoconstriction and pl asna extravasati on.




12) -use of the conpounds of the general fprinula (1) - mherein R, R2, RJ,
Ra., R5, Rd, R7, Rs, X acid n' have the sane neani ngs f|n jn_claiml -
according to clainms 10 and 11' as A3 receptor antagonf % Bs

manuf acture of antiinflamatory, antiasthmatic, antiischenlc,
antidepressant, antiarrhytmc, renal protective, antitunor, antiparkinson
and.cognitive enhancin phannaccutﬂé | conpositions and in co 05|t|ons
for t H%)t[ﬂ%ﬁ’a?frﬂm campoupde o thd genapil niormular(@hal- wiepeif RS RA' R, r%

G st r e R eyRaromtl (Rebly MR ie 6 SaRF srreitbrefehied o claje ety e
or dySprlSaclalfﬁl fﬁ@ A& l{ggr?tfirorqgg n{a%uigcturret (ﬁu 211 {phfﬁjna egk,sa?rl gmtiogdféf’%

responses, urticari erna, -ar ol mnune di seases,
i nf | anmereginyent dahivedses afiisdmams kiddylirepimiterydimense, COrol m s di sease,

pSor i asir®l cehbeluaRidus By sterhfot GRSnBbItidEM RGEaRIN dudehofne i gOhdes S, gl aucona
and di abetes, 3 4 13) Use; of the conpounds of the general formtlla (r -

~wher ei iRy ®HR REveR®N R, masg, cellx dagrgnulptionh aipbibifien s afrethrre arfokigeas cW

d di t | 10, 11
ant agoRieePb. eGSRt 4ot dpfofvios g AURPCar ab b TG G one
‘tr eat nEiibighn WSEARSHhiE Ysht:dpht i Bthe: (diRund B4 ’%ﬂ@&tlcﬁﬂ alHTBen ofai - NOT

allergrc and ix alrimatory di seases, |schema, hypoxia, arrhytmna and
r enal Urmlshecamsmcudﬁad\dqﬂesmmmtzﬁﬁsatm a 14) Use of the conpounds of .the
general forrrula(IA)-V\,herernR"RZ R" Rs, R, W RO, R, R‘', R12, X
and n have the sane-nmeaning as defined.in claim 2 -for the manufacture of a
phar maceuti cal -conposition for the treatnment of diseases in devel opnent of

6 S pd
whi Chl%)hﬁs tc%{np'g‘gmi?s PRe Eeﬂepalefmn}lﬁa m\ferﬂp@éreﬁQQS R?, R% RS, R, RS, R |
- R RY, Ru X and n have the same meamng as.defined in cIau:n 2. accordmg 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




45 15) Use of the conpounds of the general fomiula (1A - wherein R1,
" R2, R3,-R6 R7, R8, R9, R10, Rl 1,R12, X and n have the ani ng as
defined in claim2 -- according .to claim11l3 as A3 Iiégﬁg%ngrﬂhg
manuf acture of a pharmaceutical conposition for the treatnent of diseases
of the heart, kidney, respiratory organs and central nervous system for
the inhibition or protection of adendSbkae in growing tunoi cells,
prevention of nmast cell degranulation, inhibition of the _ cytoklne
production, reduction of the inraocular pressure, inhibition- of the TNFa
rele i nhi n,  of Rsin r [ ggﬁﬁﬁshﬁyuﬁgrcel
i gri??gﬁ’mpwﬂ ?)'ilﬁ%l F &S Qﬁ?gﬁab‘lhgégﬁg{}?‘?fgtﬁ%% %dr%ﬁg%gasrm extravasati on.
16) Use %ls?é tﬁleRgeRer@i HORMURA RY AL and Whesveithe Rime R2, 3R6,
Sggﬁahaﬁ%gﬁm%gl 1m X and n‘*have'the same meaning as. deflned in
C| ai m 2 meaﬂﬁi_-‘g%ﬂ’sdieﬂ@edﬁdtilﬁi t@re}:;’ér@lrml:cdzﬁu@toﬁﬁﬁymécemdﬂs ae dgoni st for the
manuf act ur e antllnflanatory antiasthmatic, antiischemc¢,
antideprressant,  antiarrhytinic, renal protective, antitunor,
antiparkinson and ..cogni tive enhanci ng pharmaceutical’ conpositions and in

onpasi tions f rea t19 at,di reperfu5|on
| nj Py, CORPBHTE. (gﬁ)‘?tgﬁﬂ?ﬁa} I%WDH’Z’PVD%&E B M@ﬁkﬁg t fjgspl ratory
di st r esBawYihe SRR mcAMMIS)s ddTileddh BRimaNr oni ¢ bronchitis, - pul nonary enphysema
or dyspnea, allergic reactions. (e.g. rhinitis, poison i vy induced
responses, ‘urti-caria, scleroderma, arthri-tis) other autoimiune diseases,
i nf | ammat ory bowel di sease, Addison's disease, Crohxf s dis e, -psoriasis,
-rheumati sm hypeértension, neurogical function disorders, -glauconma and

di abetes, 17) Use of the conmpounds of.the general formula (lI) --- wherein
Rl, R 2, "R3,- R4, R&, X and n have the sane neaning as defined in claim2 -
accordlng to clalns 14 and 1-5-:  and 16 as A3 receptor antagonist for the

manuf acture of a pharmaceutical conposition for the treatnment of diseases
such as asthma, COPD and ARDS, glaucona tunor, allergic. reactions,
|nflannatory di seases, ischen3.ia, o :




hypo ia, arrhytm a and renal. diseases. 18 Novenber 2005 45 a 18) Conpounds
of the general fornula (1A) and their salts, solvates, jsoners and their
salts and solvates - wherein R, R2, R3, . R R5, RG, %ﬁowf’f&%ﬂghave t he
same - neaning as defined in claimlprepared according to any of exanples I
to 97_ 19) Corrpounds of the general forr%lla (D _ wherein R, R2, R3, R4,

R, R6, fit', Rs, X and n have the san% meani ng as deflnedln clalml 18

Novenb 05 f @ (Gl
Noverber 2605, Copg8ilyormRAE RN e ATEUIE, RELR Rhoke e R,

1, with the prov shavhtie sRRecasanig asslteﬁmﬂ ﬁmlalphb,rwith greqnpvlsm thaRR® @achdR2
_stand for hydr atom. n=1, S ds roup And R5 form
toget her an 1, Sggﬁ%ﬁﬁl?eé‘ﬁw b‘ﬁﬁa&ﬁﬁ‘ glf%ﬁﬁ'gmgfﬂ gme izl St@%@@ﬁ aWEn the
further provisgotpat Rﬁdqarfaﬂﬁ t6efRd afi Q13 Buthdie H3bu Cﬁﬁﬁnd)RagﬁH&dfogaA'c yaitb KY!

or a phenyl group substituted by a straight or ‘branched Cl-4 al koxy "group,
if n=0, X st agmgp,f‘@rthahe Nisther pNR&mthgt BupaniRg staad fohe staighti ordrawhdéCined

in claiml, mt o 1, 3- but adle roup.and R6 st.ands
for a cyano grg]flg ghéw lgﬁoulphél %ﬁp&eﬁﬁﬁy dpF%"’\‘}glg ﬁ%ld’ﬁg (8:4 Y, s?&%t‘?
hydr ogen at omn=(f X ﬁtaiﬂls & stEmds INRC R%roru@'ﬁ& hﬁrtﬁélﬁ}emﬁﬂg addeffRdfifcHim 1,
together an 1, 3 buta.gl enyl group and stands for .a cyano or

am no- car bony| R gy’ fopmyo e%ésb%dquyég@énén@ll ﬁf@nmoaaeyw gromn ead n

EfowR goatn ﬂa{% cann st%)gﬁa c?ﬁ&[‘%“%gte%ﬂd {a?ﬂ?’&%g&@oghﬁ ﬁ\éb )?St%%%ffor

hydr ogen at oma—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.




