10

15

20

25

WO 2005/009969 PCT/HU2004/000050 AMINOQUINOLINE
DERIVATIVES AND THEIR USE AS ADENOSINE A3 LIGANDS The
present invention relates to the adenosine A3 receptor ligands of 5 the

weehskabiegsula (1), within those preferably to the antagonistse-agiMallsA800s0
to their salts, solvates and isomers (tautomers, desmotrops, optically

active isomers), to the pharmaceutical compositions containing them, to
the use of the compounds of the general formula (I) and their salts,

sONVAECARTN G SR PER T AREVBe APaliBR B T7E ASnfREMrtIe® the GENGE

formula (I) and 10 their salts, solvates and isomers, to the partly novel
intermediates of the general formula (11"), (I1I"), (IV"), (V"), (VI"), (VII"),
(VII"y and (XH1") and to the preparation thereof. Adenosine is a

well-Knpyp QB ARG hBloPeYSIRES T OgRNAUSH RMBCAIP S dheProMNMEAtids of
nucleic acids). It Eilaaéskan important regulatory 15 role in many

ﬂmg@mglq‘*axrmu svithinghese aratiwabiintodhateateganisiscasnvell as
0 B S R L A SPGB G R SRy RRS oGy active
idonrtinsatiaindrhy-2danest B SIRCOYRNY AL hENEBSRE use of

receptor subtypes are offering possibilities for the therapeutic application

thet 20BmiicligafddePgatsrat. farmméaQiihme. thd@bsajtmicahadtes and
R oA e SRR R TSNS
tIRIPIYRRYS R EesRRRSiedersthey inlibhinm of Hs A0aNalRaYHES & PYhe

coupling to G; membrane protein, and 25 partly influences other second
genesabrifgumyat€ Y, THHA2 (B¢EhtGVEMbIE) c4V BE)s uBATItE dridtd XiE ")
altilé{%etrhseug;ggggaﬁé% t aer}go : b -, which

Adenosine is a well-known component of several endogenous
molecules (ATP, NAD", nucleic acids). It plays an important regulatory
role in many physiological processes. The effect of adenosine on the heart
function was described already in 1929 (Drury and Szentgydrgyi, Physiol.
68:213, 1929). The identification of an increasing number of physiological
functions mediated by adenosine and the discovery of new adenosine
receptor subtypes are offering possibilities for the 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: A, Ay and A;. The A, subtype is partly responsible for the
inhibition of the adenylate cyclase by coupling to G; membrane protein, and
partly influences other second messenger systems. The A, receptor subtype
can be subdivided into two further subtypes — A,, and A, -, which

stimulate the adenylate cyclase activity. The sequence of the adenosine A,
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stimulate the adenylate cyclase activity. The sequence of the adenosine
A3 WO 2005/009969 PCT/1U2004/000080 receptors have been first
identified from rat testis cDNA library. Later it was proved that it

weptiespeaes to a novel, functional adenosine receptor. Thepggtiyabianaefoose
the A3 receptors is also connected with several second- messenger

ret r%%ﬁr e igrelgnc’ffﬁg{ari]é'é?ltﬁf?gﬁ l?;? mfj&@i%@éﬁ@ @‘?@R%%?%Pﬁsi er it

he adenosine receptors are found In several organs and regulate

wiheipfuRetotisatBRterapd Ada e ce plove Ip| fyriBihsitd i deleoisiBereceptor.
central nervous system and cardiovascular system. in the CNS, the

Thaerrsivasionhidfitthth Arelsacptorsyinagto wanaenteds wilicsestesal isecond-
mediated by A, 10 receptors..In the heart, the A, receptors also mediate .
i RRE, cHIED. RO S BRSGIRc BHEASr aUMUA e

pfm@pﬁ@ ipe-Alaqeceptors, which are located in a relatively high
amount ih the striatum, display functional interaction with the dopamine

recepltns mdemdatngdbepteysamtec fransinissisevdink ABzadenudinegulate
receptors_on endothelial and 15 smooth muscle cells are responsible for

thede g@ﬁﬁ@nﬁj RethAsdthion resrPits DRMY HIRRASRERIGHIERE grtral

. - OFE bBSH RIRA HRCTRICHHOH, the”
o ROE SO ARG O R A RS (R GYine
inhittiiestire the datestineaishthe thinddenaTdiv Bt ysRahablvdire day A,

important regulatory function in 20 the regulation of the vascular tone and_
reseptossrdie thathearhdhienlof raeeptersisitomedinte theargatzye inotropic,

CESSBIRR I8, U lestis deuion vas,detecied ofrfe piRiSYcl,,
receptors, which are located in a relatively high amount in the striatum,
display functional interaction with the dopamine receptors in regulating the
synaptic transmission. The A,, adenosine receptors on endothelial and
smooth muscle cells are responsible for adenosine-induced vasodilation.

On the basis of RNA identification, the A;, adenosine receptors are
widely distributed in different tissues. They have been identified in almost
every cell type, but its expression is the highest in the intestine and the
bladder. This subtype probably also has important regulatory function in
the regulation of the vascular tone and plays a role in the function of mast
cells. ‘

Contrary to A; and A,, receptors, where the tissue distribution was
detected on the protein level, the presence of A;, and A; receptors was
detected on the basis of their mRNA level. Expression levels for Aj;
adenosine receptors are rather low compared to other subtypes and they are
highly species dependent. A; adenosine receptors are expressed primarily

in the central nervous system, in the testis and in the immune system, and
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detected on the basis of their rnRNA level. Expression levels for A3 25
adenosine receptors are rather low compared to other subtypes and they
are highly species dependent. A3 adenosine receptors are expressed
primarily in the central nervous system, in the testis and in the immune
system, and 2 appear to be involved in the modulation of the mediator

appeifaes Famdbsimastcaliz iniBunesiaia P EhReRRINIUe AR Blom the

herapeutic use, it is essential to ensure that the molecule does not bind,
magt bigidls ionlynimthli ctedeygplersey bighricpreactiation to the Al, Ala and 5
Alb sub-types of the adenosine receptor. Disclosed herein are compounds

of tieREraPRNRHEINSE) Holhvensgatinblosansuse ks plsmitis does not
. Which have high selegtivity f A3 sub- f i .
bing G BB ed B e MR Cre SR B e TR i ey and
Azggﬂﬁ\_/%;j]%g%f fhé-giyepwidingsleivatives, triazologuinazolines,
a

hiazo phthyridines and thiazolopyrimidines. Most of the effective and
for thH sulesedihesihtype ¢ salgctivedentdgbiei stenkeoaleenposs € stsorgl! as
lipophilic character, and they are therefore sparingly soluble in water. This

thergaaks haluptanandviserapisicaibiel dane heakhsrlsetvi ¥Hon s dre sub-

¢ 15 ?grl% %?ed naoreestudieest&[e to find aiming the preparation of water
YRS SRS A@c?egept‘or antagonists (Ch. E. Muller et al., J. Med.

Chepg% é‘éﬁg’g‘(ﬂﬁis@%\?ﬂbﬁsﬁ@&%@ eiln hMerefabers; #e13ntd?@9)sroups

Patent application WO 02/096879 discloses 2-amino-3- cyanoquinoline

of deflaratinesdes strdctiwdilyydouphtydin effedtvier &dves artiagpalsiguifezolines,
thigggg%%%%%hogi%%ggmaﬂa %)iggglcor%}?grigigﬁggg.t Most of the effective and
for the adenosine subtypes selective antagonists, however posses strong
lipophilic character, and they are therefore sparingly soluble in water. This
feature hinders the in vivo applicability of the compounds. In the literature
more and more studies are to find aiming the preparation of water soluble
adenosine A3 receptor antagonists (Ch. E. Miiller et al., J. Med. Chem.
45:3440, 2002; A. Maconi et al., J. Med. Chem. 45:3579, 2002).

Patent  application WO  02/096879  discloses  2-amino-3-
cyanoquinoline derivatives as structurally novel type, effective A,
antagonists. The compounds of the formula (1) described in  patent
application WO 02/096879 are Aj; antagonists with high selectivity.

In the general formula (1)

R" stands for hydrogen atom or straight or branched C,4 alkyl group;

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

R¥  stands for hydrogen atom or straight or branched Ci, alkyl group,
phenyl, thienyl, or furyl group, optionally substituted with one or

more straight or branched C,4 alkyl group, straight or branched C,4
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application WO 02/096879 are A3 antagonists with high selectivity. In the
general formula (1) R" stands for hydrogen atom or straight or branched
C1.4 alkyl group; R2'stands for hydrogen atom or straight or branched

wo kodsalkydggroup; 25 R3' stands for hydrogen atom or straight-@rdiranshaidse
C1.4 alkyl group, phenyl, thienyl, or furyl group, optionally substituted with

one or,,mare straight or branched C1.4 alkyl group, straight gt branch
LA AR 00 iBookD PR oG E008 atiasy doud S HRDEsed
atomh@teboRbHR i BB SRt IRIREO B M T REEATINE RIE a YS! or

three nitrogen atoms, or one nitrogen atom and one oxygen atom, or one
nitrogameaneiroged aoensaish onatany gaticataky, substitetednogemmaton and

more straight or 5 branched C1.4 alkyl group, straight or branched C1_4
a|kox9r§r&5@9§umieabrpafbﬂ@éﬁy-§ﬁ%ﬁ P il e RICBoER brght or
stand.for n ight Iyl gr. ral

or bRl AT B e R P Sl O A A or
and RbPogtandtéanhydrogen 10 atom and Rt0' and R(r form together a

nethylenedioxy group; R6 stands for hydrogen atom or a cyano group,
Rl e RE indepeasryis Hon o GO SR Hp b or

for h ' dCl.4 I
ohen TS, eirgIkal 10 ol ol SRk WO 8rouP

methylemenioxyraif BOhWIH eI 06e Raigtd wBrapaheddr b dibien
group, straight or branched C(_4 alkoxy group, hydroxy group,
atom and R'" and R'" form together a methylenedioxy group;

RY  stands for hydrogen atom or a cyano group, aminocarbonyl group,
Ci.4 alkoxycarbonyl group, or carboxy group;

R”  stands for hydrogen atom or straight or branched C,., alkyl group,
phenyl, benzyl, thienyl, or furyl group, optionally substituted with
methylenedioxy-group or with 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 atom; or a six- or
five-membered heteroaromatic ring containing one, two or three
nitrogen atoms, or one nifrogen atom and one oxygen atom, or one
nitrogen atom and one sulphur atom, optionally substituted with one
or more straight or branched C,4 alkyl group, straight or branched
C,.4 alkoxy group or halogen atom,;

X stands for -CH,- group, -NH- group, ~NR®- group, or sulphur atom,
oxygen atom, sulpho group or sulphoxy group, wherein R? stands for
straight or branched C,_4 alkyl group or Cs¢ cycloalkyl group;

n represents zero, 1 or 2;
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trifluoromethyl group, cyano group or halogen atom; or a six- or
five-membered heteroaromatic ring containing one, two or three nitrogen
atoms, or one nitrogen atom and one oxygen atom, or one 20 nitrogen

woloisAmsbane sulphur atom, optionally substituted with one ek MP5804/000080
straight or branched C(_4 alkyl group, straight or branched C1.4 alkoxy

grou%or halogen atom; X stands for -CH2- group, -NH- grou

| p, -NIJ-
group s PRI USRS 19y diaY & e chardegistip Sradurrtaes thas, they

oI o g AR e e BT SO s
PCT/HU2004/000080 These compounds too, have the characteristic

disadvantage that they are only sparingly soluble, which hampers their
deve@pmerinintovasirig. pepanm Wes logarpsre ABhigandsvithie feeahly

referably 5 aptaganists, with quinoline structure, which exert stron
2R R ST S e PR AR RIS e
afAhIERRIAY fy TycihlowereeBpR atien e auin b A0e b pfiain
and A2b receptors. Further aims were to have Stability, bioavailability,
mithdrdpsgic codexntiaticity thad shibilithidatahehich dnalardhése reeaptors.
compounds to develop 10 into dgéa substances, and that the new

WS aHEE PBSEEsiTabBYRatsie el CABIERIRGH i b et BBTARRNBFalRdex,
P e e,
into drug substances, and that the new compounds possess favourable
enteric absorption to be applied orally.
We have found that the compounds of the general formula (I), -
wherein

R'  stands for hydrogen atom or a straight or branched Cy., alkyl group;

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

R?  stands for hydrogen atom, or a straight or branched C,_4 alkyl group,
Ci.6 cycloalkyl group, a phenyl, thienyl, or furyl group, optionally
substituted with one or more straight or branched C;.4 alkyl group,
straight or branched C,.4 alkoxy group, or halogen atom; a six- or
five-membered heteroaromatic ring containing one, two or three
nitrogen atoms, or a five-membered heteroaromatic ring containing
one nitrogen atom and one oxygen atom, or one nitrogen atom and
one sulphur atom, optionally substituted with one or more straight or
branched C,.4 alkyl group, straight or branched C,_4 alkoxy group, or
halogen atom,

R*andR® independently stand for hydrogen atom, Cs. cycloalkyl group,

straight or branched C,., alkyl group - optionally containing an



15 R2 stands for hydrogen atom or a straight or branched C1_4 alkyl
group; R3 stands for hydrogen atom, or a straight or branched C14 alkyl
group, C3-6 cycloalkyl group, a phenyl, thienyl, or furyl group, optionally
wolastilategbwith one or more straight or branched C1.4 alkybghonBaoo04/000080
straight or branched C1.4 alkoxy group, or halogen atom; a six- or 20
five-membered heteroaromatic ring contajning one, two or three nitrogen
Btégn‘ﬁélﬁ%

atom¥TBRE HHBUReRILBRRHER &AMt RYLORE ftPosaleht

atom n it :
option B e R R Bl 2 T, B o
groupnstiiightyophsapchatstifutd disady areumai ght 25r NatageReat ol Relkyl
and R5 independently stand for hydrogen atom, C3.6 cycloalkyl group,
straid@®8pPbra@iched Cl-4 alkyl group - optionally containing an 5 WO
2005/009969 PCT/HU2004/000080 amino group, or an amino gr

R &ubotHET At B BRI G o PGl ESEACR Gk P! Eroup
hydrpaseHpy B Xyrgfoup, or an alkoxy group substituted with a

straight or branched i.4 alkyl group -; or 5 R4 stands for hydrogen atom

Rdr a steaidhtfor digdehgenCaiehalky$ O:6H graupeory straightmt Bnched
stands for hydrogen atom, -SO20H group or a straight or branched C1.4

acyl Grot@E ¥ FEQWHPRS, together with the nitrogen atom, form a group of

R;@%l%egﬁeegaﬂoégtffgw&}?'?hgv liﬂ?ﬁ%ﬁé%?a?%ﬁpom P G‘g}%@“}éf B égﬁeral

formula a.), wherein R’ and R® independently stand for hydrogen

atom, straight or branched C,_4 alkyl group or C; ¢ cycloalkyl group;

R®  stands for hydrogen atom or straight or branched C,. alkyl group,
phenyl, benzyl, thienyl, or furyl group, optionally substituted with
methylenedioxy group, or with 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 atom; or a six- or
five-membered heteroaromatic ring containing one, two or three
nitrogen atoms, or one nitrogen atom and one bxygen atom, or one
nitrogen atom and one sulphur atom, optionally substituted with one
or more straight or branched C,., alkyl group, straight or branched
C,.4 alkoxy group or halogen atom;

X stands for ~CHy- group, -NH- group, -NR®- group, or sulphur atom,
oxygen atom, sulpho group or sulphoxy group, wherein R’ stands for
straight or branched C,.4 alkyl group or Cs.¢ cycloalkyl group;

Z stands for oxygen atom sulphur atom, —CHR'®-group or -NR'-
group, wherein R'® stands for hydrogen atom, straight or branched

Ci.4 alkyl group, or Cis cycloalkyl group and R'' stands for
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_atom, straight or branched C1.4 alkyl group or C3.6 cycloalkyl group; R6
stands for hydrogen atom or straight or branched C1.4 alkyl group,
phenyl, benzyl, thienyl, or furyl group, optionally substituted with
methylenedioxy group, or with one or more straight or branched C1.4 15
alkyl group, straight or branched C1.4 alkoxy group, hydroxy group,

trifl ethyl , r r.hal atQm; Qr a.Six-
e Ty e L S 9 ipyglpll
atonasoahonS OIIOBRBRIOR @NE QPRI SKY @R Haihed Qe RIFPOBRRIeM
and one sulphur atom, optionally substituted with one 20 or more straight

n or brapeheehGl Zeaikyl grodp, straight or branched C1.4 alkoxy group or
halogen atom; X stands for -CH2- group, -NH- group, NR9- group, or

m gy pFRATEESALS okygeiPhtbm, sulpho group or sulphoxy group, wherein R9

sta r ightr branched C1.4 alkyl group or C3.6 cycloalkyl group;
© 25 %dess?g% %%E)gr %)’(y%e(ﬁrgtbm sulphur atom, -CHRtO-group or -NR"- group,

P whefgm@&ﬁ,tmf@f hydrogen atom, straight or branched C1.4 alkyl
group, or C4_6 cycloalkyl group and R" stands for 6 hydrogen atom,
T straiggrresirghchend ©1.4,alkyl group, C3.6 cycloalkyl group, -SO20H
rqup. or a straight or branched C1,4 acyl group ; n represents zero, .1 or
and, el sallentd i p

Fostion O Ivates, 4SBT ILANIALIETS, JesmpantsLRUclly getive
isoﬁle'i‘gﬁpégsk%@ﬁ 28"} dalts and solvates thereof fulfil the above criteria,

their solubility data are by far better than those of the known 2-amino-3-
cyanoquinolines, and besides, they are highly active.

As shown by liquid phase NMR studies, in solution the compounds
of the general formula (I) are equilibrium mixtures of the tautomeric forms
(IA) and (IB). In solid phase the tautomers (IA) and (IB) can be isolated
separately, as the desmotrops (IA) and (IB).

According to the above findings, the embodiments of the present
disclosure also relates to the desmotropic isomers (IA) and (IB). The
meanings of the substituents in the general formulae (IA) and (IB) are as
defined for the general formula (I). |

The compounds of the general formula (I} may have a chiral centre
depending for instance on the meaning of the set of substituents R', R*, and
R®. Thus, the disclosure also relates to the racemic and optically active
forms of the compounds of the general formula (I) and their salts, tautomers
and desmotrops. |

In the first aspect, there is provided compounds of the general formula

(D,



and their salts, solvates, isomers (tautomers, desmotrops, optically active
isomers) as well as the salts and solvates thereof fulfil the above criteria,
10 their solubility data are by far better than those of the Icnown
2-amino-3- cyanoquinolines, anddsesides, they are highly active. As
shown by liquid phase NMR studjes, in solution the compounds of the
general formula (I) are equilibriug%énixtyres of the tautomeric forms (l1A)
and (IB). In solid phase the taut r?(l%{) and (IB) can be isolated 15
separately, as the desmotrops (IA) and (IB). According to the above
findings, the emppodime-nts of the’resent disclosure also relates to the
desmotropic isom\exﬁq(lA) and (113). Thg, meanings of the substituents in
the general formulae (TAyaN:HE N areas gefined fdfkhe general formula
al formpla (1) may have a chiral centre

(N. 20 The._conﬁounds (o} ]
depending for instance on e mé&anin t t of substituents R', R2,

and W. Thus, the disclosure also relates to the racemic and optically
active forms of the compounds of the general formula (1) and their salts,
ers and desmotrops. 25 In the first aspect, there is provided

compounds of the general formula (1), 7R3 1 (GRIR2)n R4 X NN
R’ stands for hydrogen atom or a straight or branched C,4 alkyl group;

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

R’ - stands for hydrogen atorh, or a straight or branched C,4 alkyl group,
Cs¢ cycloalkyl group, a phenyl, thieﬁyl, or furyl group, optionally
substifutéd with one or more straight or branched C4 alkyl group,
straight or branched C,.4 alkoxy group, or halogen atom; a six- or ﬁve-.
membered heteroaromatic ring containing one, two or three nitrogen
atoms, or a five-membered heteroaromatic ring containing one nitrogen
atom and one oxygen atom, or one nitrogen atom and one sulphur
atom, optionally substituted with one or more stréight or branched
Ci.¢ alkyl group, straight or branched Ci4 alkoxy gréup,' or halogen
atom; | |

R*and R’ independently stand for hydrogen atom, Csg cycloalkyl group,

| straighﬁ or branched C;.4 alkyl grou'p - optionally containing an amino
group, or an amino group substituted with one or two straight or
branched Cy4 alkyl group, a hydroxy group, a-carbdxy group, Or an
alkoxy group substituted with a straight or branched C,.4 alkyl group -;

or

RY  stands for hydrogen atom or a straight or branched C,.4 alkyl group or
- abenzyl group, and
R®  stands for hydrogen atom, -SO,0H group or a straight or

branched Cy.4acyl group, or
Ta



H Rs wherein R' stands for hydrogen atom or a straight or branched C1.4
alkyl group; R2 stands for hydrogen atom or a straight or branched Cl.4
alkyl group; R3 stands for hydrogen atom, or a straight or branched C14
alkyl group, C3.6 cycloalkyl group, a phenyl, thienyl, or furyl group,
optionally substituted with one or more straight or branched C1.4 alkyl

roup,, sjgaight ar branched Cv4 alkoxy group, or. halogen atom; a six- or.
%\/e?%ﬁleﬁubé%)&?a?gfe?ggk?o %t%‘%ﬁﬂ%eélo% a%ﬁfngogﬁle?t oogpté)#;}eh%i %%%rr? 1
atoms, @i afiy@-nembered heteroaromatic ring containing one nitrogen
atom and one oxygen atom, or one nitrogen atom and one sulphur atom,
optionally substituted with one or more straight or branched C1.4 alkyl
group, straight or branched C14 alkoxy groqp},_??r halogen atom; R4 and
R5 independently stand for hyﬂfd&'é’f:)at@ﬁ', C3.6 cycloalkyl group,
straight.or branched C1.4 alk@ group - optidreHy containing an amino
group, or an amino group sub%ti-tti@dz)/yit one or two straight or branched
- C3.4 alkyl group, a hydroxy group, a carbo le}}up, or an alkoxy group

substituted with a straight or branched&Z1.4 alkyl group -; or R4 stands
for hydrogen atom or a straight or branched C1.4 alkyl group or a benzyl
group, and R5 stands faor hydrogen atom, -SO20H group or a straight or
branchebe@in R%l(ayjdg}tfmdgpmaienﬂy stand for hydrogen atom, straight or

branched Cy.4 alkyl group or C;_4 cycloalkyl group;

R®  stands for hydrogen atom or straight or branched Ci, alkyl group,

phenyl, beniyl, thienyl, or furyl group, optionally substituted with

methylenedioxy group, or with one or more stfaight or branched

Ci.¢ alkyl group, straight or branched C,4 alkoxy group, hydroxy

group, triflucromethyl group, cyano group or halogen atom; or a six- or

five-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 with one or

more straight or branched C,.4 alkyl group, straight or branched

C.4 alkoxy group or halogen atom;

X  stands for -CH,- group, -NH- group, -NR’- group, or sulphur atom,

oxygen atom, sulpho group or sulphoxy group, wherein R’ stands for

~ straight or branched C,4 alkyl group or Cs.¢ cycloalkyl group;

Z stands for oxygen atom suiphui' atom, ~CHR'-group or -NR'.

group, wherein R' stands for hydrogen atom, straight or branched

C.4 alkyl group, or Cs.¢ cycloalkyl group and R stands for hydrogen

atom, straight or branched C,4 alkyl group, Cs.¢ cycloalkyl group, —

SO,0OH group or a straight or branched C;. acyl group ;
n represents zero, 1 or 2;

m represents 1, 2, or 3; 7



R4 and R5, together with the nitrogen atom, form a group of the general
formula a.), (CHz)m X(t - (CH2)0 (a) wherein R7 and R8 independently
stand for hydrogen atom, straight or branched C1.4 alkyl group or C3.6
cycloalkyl group; R6 stands for hydrogen atom or straight or branched

o C1.4 glkyd@oupL, phepyl, benzyl, thienyl, or furyl group, optionally

substituted with methylenedioxy group, or with one or more straight or

P brarrsipees@1s428ikybyridup, straight or branched C1_4 alkoxy group,

T

hydroxy group, trifluoromethyl group, cyano group or halogen atom; or a
six- GPHRSEN SR RSd! heteroaromatic ring containing one, two or three

2 HRGER A P5R0E iR AR ARY RS AXHIRR, AT, R v

nitrogen atom and one sulphur atom, optionally su uted with one or

isoness pEaighl ek idanahedr@dlsohalisyl thesapt. straight or branched C1.4

alkoxy group or halogen atom; X stands for -CH2- group, -NH- group,
-NR9- group, or sulphur atom, oxygen atom, sulpho group or,sulphox

groupivinsesATROaSReRls THETSEGHIQBRthENRECETSE ARE HaFaRfeRATation of

B AT G S AL BT PRSI, s and

s E[[%ggt or branched C1.4 alkyl group, or C3.6 cycloalkyl group and R11

stands’for hydrogen atom, straight or branched C1.4 alkyl group, C3.6
cycloalkyl group, - SO20H groyg or a straight or branched C1-4 acyl -

group ; ]
' (CR'R?},

4 ' X
5 ~ |
wherein in the formula the meanings of RLRLRLRERRERRE X,
Z,n, 0, p, r and m are as déﬁned in claim 1., cha'racteri zed in

that,

v) a bis-carboxamide of the general formula (II"),

e



n represents zero, 1 or 2; m represents 1, 2, or 3; 7b o represents 1, 2, or
3; p represents zero or 1; rrepresents zero or 1, and their salts, solvates,
isomers (tautomers, desmotrops, optically active isomers) as well as the
salts and solvates thereof In a second aspect, there is provided a process
for the preparation of the compounds of the general formular (I) and their
salts, solvates and isomers, R3 (CR'RZ) 4 XR Rs/N6 N\H R wherein
in the formula the meanings of R', R2, R3, R4, R6, R7, R8, X, Z,n,0,p, r
and m are as defined in claim 1., characterized in that, v) a
bis-carboxamide of the general formula (II"), 7c R3. 1

()

wherein

R"  stands for hydrégen atom or a straight or branched C,4 alkyl group,;
R?  stands for hydrogen atom or a straight or branched C,.4 alkyl group; -
stands for hydrogen atom, or a straight or branched Ci4 alkyl group,

Cs¢ cycloalkyl group, a phenyl, thienyl, or furyl group, optionally

substituted with one or more straight or branched C,4 alkyl group,

straight or branched C,., alkoxy group, or halogen atom, a six- or five-

membered heteroaromatic ring containing one, two or three nitrogen

atoms, or a five-membered heteroaromatic ring containing one nitrogen

‘atom and one oxygen atom, or one nitrogen atom -and one sulphur

atom, optionally substituted with one or more straight or branched

7d



1"2 (CRR",-1R4. X" NN Rdff NR R wherein R" stands for
hydrogen atom or a straight or branched C1.4 alkyl group; RT* stands for
hydrogen atom or a straight or branched Cl_4 alkyl group; R3 stands for

hydroqemam;do%@oﬁg?igmfgmr@?CB@%@Eé@'&{[gEﬁﬁex%@ﬁysglewlﬁé.liogen
group, a phenyl, thienyl, or furyl group, optionally substituted with one or
more sdtamght or branched C14 alkyl group, straight or branched C14

alkoxy gg;up, or halogen atom; a six- or five- membered heteroaromatic
Rngahiining SRenARoy e hithdh HIRESS B aimv-meRiisdpaliy! group,

heteroaromatic ring containipg ong nitrogen_atom.and ene oxvaen atom, .. -
or one AR B A i L AROD BUEHE CrtR A L A amino

én-atom anda oné r na

one or JRen8 SR ArRIRRCBRSLA] Sub AiRlbORRUR, IHRIOBF Giwo straight or
branched C1_4 alkoxy group, or halogen atom; R4' and R5"

indepepciaiy dtahd fetityldgrgep,atorhy G8 eyetoalky lagraubpsyraghitmr or an

arino SR SRR AL I B GH o PSR oF Dranched Crs ] group —
or a protective group; or

R*  stands for hydrogen atom or a straight or branched C, alkyl groupor a
benzyl group, and

R*  stands for hydrogen atom, ~-S50O,0H group or a straight or branched
Ci.4acyl group or a protective. group, or |

R* and R”, together with the nitrogen atom, form a nitro group or a group of

the general formula 2.},

~
K-(CHE)"?’X(R ) M

z N-—

= {BH) X

- (R%) .
wherein R and R® independently stand for hydrogen atom, straight or
branched C;_4 alkyl group or C;¢ cycloalkyl group;

R®  stands for hydrogen atom or straight or branched C;. alkyl group,
phenyl, benzyl, thienyl, or furyl group, optionally substituted with
methylenedioxy group, or with one or more straight or branched
C, alkyl group, straight or branched C;. alkoxy group, hydroxy
group, trifluoromethyl group, cyano group or halogen atom; or 2 six- or
five-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 with one or
more straight or branched Cy.; alky] group, straight or branched

C,.; alkoxy group or halogen atom;
Te
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branched C1.4 alkyl group, a hydroxy group, a carboxy group, or an
alkoxy group substituted with a straight or branched C1.4 alkyl group - or
a protective group; or R4" stands for hydrogen atom or a straight or
branched C1.4 alkyl group or a benzyl group, and R5., stands for
pydrogen atom, -SO20H group or a straight or branched C;.4 acyl group
Xor a gratebiivirgraUpl,or Réi1pnd-Rbi, t g@ﬂlﬂm egﬂﬁtqgeﬂrammphur atom,
form a nitro group or a?roup of the general formula a".), (CE I17)R Fg) Z"

N (Q9XRI3P atonersinlRp! gmw.aahp@wrgﬁpﬁﬁnwmrﬂwr efitands for
tom, straight or, branch 3_6 cycl
o SRR R RROS &iorrGH G LB §F okt el oA LR U
zbheng aRG92Yb Y Ffge?{ Tyl tﬁﬁ“%&%f Sub@fﬁ@m% up o0 _NR'""-
dCl-4 aIkyI

methy enedioxy group, or with on more straight or branch

grou Fgr@itﬁ@ghlmrb{ﬁrk%@t@nésafmmmighmuﬁmxysgmgm or branched

trifluoromethyl group, cyano group or hanEen atom; or a six- or

five- rﬁ’emwél@d @éﬁ&@a i hgleehkihigtovReandoRr tridadsifogdydrogen
atoms, or on en ajom a n atom or e nitr

and e oo st A o e o AN roup, -
branafied §x1 éﬁ!@ﬁ groy etmqg%zos%aﬁgsd:g%-é@k%@qup or

halogen‘atom;
n represents zero, | or 2;

m represents 1, 2, or 3;

0 represents 1, 2, or 3;
p represents zero or 1;
r . represents zero or 1,

is selectively hydrolysed and if desired the protective group removed, or

v/i.) for the preparation of a compound of the general formula (I),

wherein R stands for hydrogen atom, a straight or branched C,4 alkyl group

or benzyl group and R stands for a straight or branched C,.4 acyl group, or R*
and R’ together with the nitrogen atom form a group of the general formula
a.), wherein Z stands for a -NR'' group, where R'' stands for a straight or
branched C,.4 acyl group and RLURELRALRGR,RERY, X, n,m, o, p and r are
as defined in claim 1,

a compound of the general formula (I), wherein R” stands for hydrogen
atom, a straight or branched C,.; alkyl group or benzyl group and R stands
for hydrogen atom, or R* and R” together with the nitrogen atom form a group
of the general formula a.), wherein Z stands for —-NH group and R',R* R* RS,
R7, Rg, R’, X, n, m, o, p and r are as deﬁned‘ in claim 1, is acylated with a
compound of the general formula R"*'COY", wherein R" and Y" stands for

straight or branched C;.; and Y" represents a leaving group, or

7%



7e X stands for -CH2- group, -NH- group, -NR91, group, or sulphur atom,
oxygen atom, sulpho group or sulphoxy group, wherein R9., stands for
straight or branched C1_4 alkyl group or C3.6 cycloalkyl group; Z. stands
for oxygen atom sulphur atom., -CHR10"-group or -NR11"- 5 group,
wherein R10™ stands for hydrogen atom, straight or branched C1.4 alkyl

whoypfor the prepeitaiion erbapcantpeiid sthihe gnsralofuraiomM), Wherein
straight or branched C1.4 alkyl group, C3, 6 cycloalkyl group, - SQ20H

| %%oﬁ 3% SHRHEER SR nE R CA. 4 SERGI o0 BFP%%}Q%@;@@Z %y? ghoup or

2, [ resents,i, QI ts, ;PYepr ;

%‘?’%ﬁ?l r%{agpggs%ﬁn Sﬁ%ﬂsﬁ%ﬁﬁ : ?gqéelecti%/e y iﬁ/ljgrlg?y}g(éﬁ %d%?gﬁggﬁgr with

HOISRHYS A Quprrefapred, efolip it fee henptepdation] afa)covhprrindZostands

the general formula (1), wherein R4 stands for hydrogen atom, a sfraight
forbrafithezoup, wherg rB&f)Stﬁrﬂ@énﬁigll g&ﬁp%lﬁﬁslﬁaﬁ%isﬂ& Rathaight s R's

g branched C1.4 acyl group, or R4 .and R5 tpgether with the nitrogen
B ot ol PTG R blein 7 stands fora NR"
group, avberepiisthndsHergestraib i rm At Hianethed €1 B asyngio fpr anyirogen
R, R2, R3, R6, R7, R8, RY, X, n, in, 0, P and r are as defined in claiﬁu%s a d
abpporfiTai b Qe RERRNYOR - AR BIRURACS RIS YO BRGHR§BA K stands

tom, a,straight or branched r 0 |

BB R e B B SRR o form
foron g 8FAUR peneral formula a.), wherein Z stands for-NH- group and R, R%
R, RG, R’, RB, Rg, X, n,m, 0, p and r are as defined in claim 1,

is reacted with a pyridine-80; complex, or with CISO;H, or

v/1ii.) for the preparation of a compound of the general formula (I), wherein

R* stands for hydrogen atom, a straight or branched C,.4 alkyl group or
| benzyl group and R’ stands for -SO,OH group and RLRALRL RO RV RE R X,

Z.n, m, o, p and r are as defined in claim 1,

a compound of the general formula (XTII"),

(X

wherein RI:, RT", RBz, RQ, Rgﬂl, X:, and n- are as defined above
is reacted with Na,$;04 or NaHSO;,

or

is reduced and the compound of the general formula (XIV"),

g



25 of the general formula a.), wherein Z stands for -NH group and R1, R2,
R3, R6, R7, R8, R9, X, n, m, o, p andr are as defined in claim 1, is

acylated with a compound of the general formula R12"CQOY", wherein R'2"
and Y" stands for straight or branched C1_3 and Y" represents a leaving
group, or 7f vlii.) for the preparation of a compound of the general formula

(1), wherein R4 stands #ar hydrogen atom, a straight or branched CI_4

alkyl group or benzyl g{oup and R5 stands for -SO20H group, or R4 and

R5 together with the ni rogen atom form a group of the general formula

a.), wherein Z stands RN ) group,where R' 1 stands for -SO20H

group and R', R2, R3, F§6, R, R8,R9, X,n,m,0,p anf%@.se as defined in
claimdsa compound ofythe general formula (I), wherein R" stands for
hydrogen. atom, a straight or branched Ct_4 alkyl group or benzyl group

and R5§tfa*ﬁ NV 00 4Bm, or R4 and R5 together with the
nitrogéh atom wwo of theeneral formula a.), wherein Z stands
for-NH- group a +R T Ry , R8, R9, X, n,in,0,pandr are as
defined in claim 1, is reacted With a pyridine-S03 complex, or with

CISOS3H, or viiii.) for the preparation of a compound of the general formula
(); wherein R4 stands for, hydrogen.atom, a straight or bra dGl 45 _g
R GRS B B S0 o D TOP B GO IO by R » R
R RE R R8R %X d&iflel BAVRNY atasefinedinL aimdns-so,
compound of the general formula (XHI"), Re" (t-,R' K- J" |

complex or with C1SO;H, :

if desired after transforming the R¥ hydrogen atom 1nto a swraigm or

branched C,.s alkyl group or a benzyl group, or
v/iv.) for the preparation of a compound of the general formula (I), wherein

R stands for hydrogen atom, Cs. cycloalkyl group, benzyl group, straight or

7ix



X. (X{II") 02N N N N H R6 wherein RC, R2", R3, R6., R9,,, X-, and n- are
as defined above is reacted with Na2S204 or NaHSO3, or is reduced and
the compound of the general formula (XIV"), 7g R3. (CR*R2) (XIV") R
X.HEN N 14 N H Rs' thus obtained, wherein R' stands for hydrogen atom
and R, R", R3,,, R6, R9,,, X", and n", are as defined above, is sulphated

WithaHadiding 2% 1 %P&‘JIEJ'e%ﬁEiWHﬁi%l%%ﬁnE&%eéH%%ﬁﬁ@fgmup, or an

transforming the R4 hydrogen atom into a straignt or branched C1.4 alkyl

groipoarrateseiistitmied ovidivtootHavorepaiglidwobaacehpdthd efldyb
general formula (I), wherein R4 stands for hydrogen atom, C3.6 c%cloalky

SRR @ép%{%ﬁ%{pa@%bom group, or an alkoxy group substituted with
a straight or branched C,.4 alkyl group and R’ stands for hydrogen atom, or
R*and R®, together with the nitrogen atom, form a group of the general
formula a.), wherein R’ and R® independently stand fo‘r hydrogen atom,
straight or branched C,.4 alkyl group or Cy cyciéalkyi group and Z stands for
—NR"- group, where R" stands for hydrogen atom and R', R%, R>, R, R,
X, n, m, o, p and r are as defined in claim 1,

removing the protective group of a compound of the general formula

T, "

|
(CR"RY),.

|
4. XI'
= R\N N
R o o
& N)i-
H RY

"

wherein

R* stands for hydrogen atom, Cs.4 cycloalkyl group, benzy! group, straight or

branéhed Ci.4 alkyl group - optionally containing an amino group, or an

amino group sﬁbstituted with one or two straight or branched C, alkyl

group, 2 hydroxy group, a carboxy group, or an alkoxy group substituted with
a straight or branched C,.4 alkyl group- and R” stands for a protective group,

or |

R* and R”, together with the nitrogen atom, form a group of the general

formula a'.), wherein R” and R* independently stand for hydrogen atom,

straight or branched C,. alkyl group or Cs.5 cycloalkyl group and Z stands for

—NR"" group, where R'" stands for a protecting group, and R",R¥ | R,

6!0 9" " " " H " "
R,R" X,n,m,o0,p,andr are as defined above,

7i



branched C1.4 alkyl group - optionally containing an amino group, or an

amino group substituted with one or two straight or branched C1.4 alkyl

group, a hydroxy group, a carboxy group, or an alkoxy group substituted

with a straight or branched C1_4 alkyl group and R5 stands for hydrogen

atom, or R4 .and R5, together with the nitrogen atom, form a group of the

general formula a.), wherein R7 and R8 independently stand for hydrogen

atont, desight otherandimitehty afkthgrausdties. ¢ sygloalid! gfotieapeneral
stands roup.where B." stands JK'T,236a,9 -1Wi-gy, Lor

§%Eeﬂ%%9%ﬁzrm%d, freagh seherikydapsrmareads dendad fhe the
laim.1.r ing_the pr ive gr, f a'cam nd of th netal .
e R G R R, R L o s sal

drysoeas, atemiHerafeayalonlkitk sl PEHRYAEraHB, Straigkt-en-arehed into

C,.4 alkyl group - optionally containing an amino group, or an amino
ifromsisabstagtéveninonts angvo Stakinedr drghetedasi iy igtons farmed
.hydroxy group, a carboxy group, or an alkoxy group substituted with a
1§¥Paﬁh¥5% rgﬁé 8?% gcﬂ@}'group- and R5,, stands for a protective

group, or R4" and R5,", together with the nitrogen atom, form a group of

the general

'In a third aspect, there is provided a pharmaceutical composition,
characterized in that it contains one or more compounds of the general
formula (1),

§ "

(CR1 R 2) "

|
4 b4
™ N N M
o N 7 i
_ _ ( M R? i
. H . :

-where in the formula R! R?, R’ RY R’ Ré, ROREX Z, nom, o, pandr
have the meaning as defined above, and/or their salts, solvates

isomers (tautomers, desmotrops, optically active isomers) the salts,
‘solvates thereof, and one or more auxiliary materials, commonly used in

the pharmaceutical industry.



formula a".), wherein R7!! and R8" independently stand for hydrogen

atom, straight or branched CI-4 alkyl group or C3.6 cycloalkyl group and

Z stands for NR"™ group, where R1™ stands for a protecting group, and

R™, R2",> RRR~'X", n" in", 0", p", and r" are as defined above, 7 and-if
desired- the substituents of the resulting compound of the general

formula (I) are transformed into each other by known methods, and/or the
thin cofitpotincep et gbere dsforosial @) tHus obeaimthis camgformdsl afighe
its salt or solvate, or liberated from its salt or solvate and -if desired-

gene?@kéqxr@a%& ts optically active isomers and -if desired- a given

“desmotrop is transformed n%o an other desmotropic form. In a third

aspect, there is provided a FL armaceutical composition, characterized in
that it contains one or more ompgunds of the general formula (1), 3 R
(CR'R2) R4 X :\\N (I) NRBRHRWhere in the formula RI, R , R3, R4, R5,
R6, R7, R8, X, Z, n, m, o, p and r have the meaning as deflned above,
and/or their_galts, solvates isomers (tautomers desmotrops, optically

active |son%‘rs) th?e salts,

N )

their salts, solvates and
isomers, -where in the formula R! RZ R’ R, R5 RS, R R:, X Z n,m,

0, p, and r have the meaning as defined above — for the manufacture of
a pharmaceutical composition for the treatment of diseases in

development of which the receptor Aj plays a role.

In a fifth aspect, there is provided the use of the compounds of the
genéral formula (T) their salts, solvates and isomérs, -where in the formula R, |
R* R’ R R’ RS, ROREX Z n, m, 0, p, and r have the meaning as defined
above as A; ligand for the manufacture of a phannaceutical composition for
the treatment of diseases of the heart, kidney, respiratory organs and central
nervous system, and for the inhibition of the protéction of adenosine in
growing tumor cells, prevention of mast cell degranuiatibn, inhibition of the
cytokine production, reduction of intraocular pressure, inhibition of the
TNFuo release, inhibition of eosinophil, neutrophil and other immune cell

migration., inhibition of bronchoconstriction and plasma extravasation.

7k
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solvates thereof, and one or more auxiliary materials, commonly used in
the pharmaceutical industry. In a fourth aspect, there is provided the use
of the compounds of the general formula (I) R3 1 (CR'R2) n R4 X R5/N
N (I) 1/N H! R6 their salts, solvates and isomers, -where in the formula
Ri, R2, R3, R4, R5, R6, R', R8, X, Z, n, m, o, p, and r have the meaning
as defined above - for the manufacture of a pharmaceutical composition
for the treatment of diseases in development of which the receptor A3

plalfs & roxdhigparh dbseetisrerevidad e dsseafsther enennranpesnes the

of t eneral.formula (I).their salts, solvates and isomers, -where in.the
o AR e s 96 RO ST o3 ld hogE greula
R!, Réapingees gefinedl pBoye assAyligang, fos the manyfactueptaneaning as

pharmaceutical composition for the tfeatment of diseases of the heart,

defikicheyssospiratary drgansapdmentatageniys spstenheanehtorifiecture of
.inhibition of the protection_of adenosine in growing tumor cells, prevention

antigyileamatay degtiatthmatisnanitisremrie, GrokaRrprsanbent Asductionic,
e R A T o BOn S cin
phaRORCRRRISICHAR SNE BIRS MM eXI@YARdfons for the treatment or
prevention of miocardial reperfusion injury, chronic obstructive pulmonary
disease (COPD) and adult respiratory'distress syndrofné (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.

in a seventh aspect, there is pro{fided the use of the compounds of the
general formula (I), their salts, solvates and isomers, -where in the formula.
R Rz, RS, R4, RS, R’S, R7, Rg, X, Z,n, m, o, p, and r have the meaning as
defined above as Aj; receptor antagonist for the manufacture of a
pharmaceutical composition for the treatment of diseases such as asthma,
COPD and ARDS, glaucoma, tumor, allergic reactions, inflammatory

diseases, ischemia, hypoxia, arrhytmia and renal diseases.

In an eighth aspect, there are provided compounds of the general

formula (I"),

7/



7k In a sixth aspect, there is provided the use of the compounds of the
general formula (1), their salts, solvates and isomers, -where in the formula
R', R2, R3, R4, R5, R6, R7, R8, X, Z, n, in, 0, p, and r have the meaning
as 5 defined above as A3 receptor antagonist for the manufacture of
antiinflamatory, antiasthmatic, antiischemic, antidepressant,
antiarrhythmic, renal protective, antitumor, antiparkinson and cognitive
enhancing pharmaceutical compositions and compositions for the
treatment or prevention of miocardial reperfusion injury, chronic
obstructive pulmonary 10 disease (COPD) and adult respiratory distress
syndrome (ARDS) including chro®& bronchitis, pulmonary emphysema or
dyspnea, allergic reactions (e.g. rhinifjs 2pmson ivy induced responses,
urticaria, scleroderma, arthrltls) dfhdr Kitdpnmune diseases, inflammatory -
bowel disease, Addison's diseasel, Crohn's disease, psoriasis,
rheumatism, hngr-tension neurogial 15 function disorders, glaucoma
and diabetes. In‘a*sgventh aspect there is provided the use of the
compounds of the /geN al-formuts et salts, solvates and isomers,
i6

-where in the foRAUla R', R7,R8, X, Z,n,in, o, p,
and r have the meaning as S A3 receptor antagonist for
the manufacture of a pharmaceutlcal cdﬂnposﬁfon for the treatment of
diseases such as asthma, {&OPD and ARDS, glaucoma, tumor, allergic
reactions, inflammatory diseases, |schem|a h pOX|a arrhytmia and renal

wﬁ@@@m&dﬁmlﬂﬁhmﬁmngmﬁﬁ eﬁrﬁv a0 R8s mtisot 08 p", and
SRR SR Y

RY stands for hydrogen atom, Ci.¢ cycloalkyl group, benzjrl group, straight or
branched C,.¢ 'a.lkyi group - optionally containing an amino group, ot an

~ amino group substituted with one or two straight or branched C,.4 alkyl

- group, a hydroxy group, a carboxy group, or an alkoxy group substituted with
a straight or branched C,.4 alkyl group- and R” stands for a protective groun,
N . _ ‘ .

R* and R”, together with the nitrogen atc)'m, form a group of the general
formula a'.), wherein R” and R¥ independently stand for hydrogen atom,
straight or branched C; .4 alkyl group or Ci6 cycloalkyl g'roup and Z stands for

~NR'!" group, where R“" stands for a protecting group.

In a ninth aspect, there are provided compounds of the general

formula (II"),

m



R (CRrRT)~. R4, X" ~N NN _61 HR (") where in the formula the
meanings of R1", R"™, Rai, R6i, X", n", m", 0", p", and r" are as defined
above and R4. stands for hydrogen atom, C3.6 cycloalkyl group, benzyl
group, straight or branched C_4 alkyl group - optionally containing an
amino group, or an amino group substituted with one or two straight or
branched C" alkyl group, a hydrBxy group, a carboxy group, or an alkoxy
group substituted with a straight'or branched Cl4 alkyl group- and R5"
stands for a protective group, dGRaRand R5", together with the nitrogen
atom, form a group of the generall and Rs™ independently stand for
hydrogen atonha‘formula au.), whE€rein R7" straight or branched Ci_4 alkyl
group or C3.6 cytlpalkyl group and Z stands for NR' ™ group, where R' 1"

'stands for a profectng™

compounds offthe gene

(i)

X : I 2 '
where in the formula the meanings of R, R™, R R™ R™ R™ R™ R X,

Z"n",m", o",p", and " are as defined above.

In a tenth aspect, there are provided compounds of the general formula
(1),
RG'
E - ]
(CR"R) .
- X o
R4
Ny | N
Y
e
N7 SNM,
™
where in the formula the meanings of R', R, R>" R* R> R, Rg“; X"Z"n",

m", o", p", and 1" are as defined above.

In an eleventh aspect, there are provided compounds of the general

formula (IV")

. o
RG
N N \ N
r" ~
-
N NH,
(V™



(CRRRXNN R5/NANuRsR (ll,.) 1" 2" 3e, Wit, W11, where in the
formula the meanings of R, R, R, R6", R7" R811 Xn, Z11, n", m", 0", p",
and r" are as defined above. In a tenth aspect, there are provided
compounds of the general formula (llI") R (CR' R4 X" N N, N NH2
(111") where in the formula the meanings of Rr, R2" R3" R4" R5" R7" R8",
X"Z"n" m", 0", p", and r" are as defined above. In an eleventh aspect,
there are provided compounds of the general "formula (V)R4C] NN R
whiere NoNBE formula the meanings of R* R5 R", R® ,Z,m,o p andr

are as defined above.

In a twelve aspect, there are provided compounds of the general

fonﬁula V',

V")

where in the formula the meanings of RY,R”, R",RY, Z m,o D> andr.

are as defined above

Ina thmeenth aspect there are provided compounds of the general

forrnula (vir )
OOH

02
VI
where in the formula R* and R” together with the nitrogen atom, represent
‘a morpholino, N-methylpiperazino, piperazino or 4-beﬁzy1pyperazin0

- group.

70



(IV") 7n where in the formula the meanings of R, R 51, , R, R, Z", M..' 0
p , and r -are as defined above. In a twelve aspect, there are provided-
compounds of the general formula (W) Ra OH N R NH2 (V") where in
the formula the meaningsof R,R,R,R,Zm,op, andr are as defined
above. In a thirteenth aspect, there are provided compounds of the
general formula (VIII"Y) Ra OOH O 2 Moi") where in the formula R4" and
RS5,. together with the nitrogen atom, represent a morpholino,
N-methylpiperazino, piperazino or 4-benzylpyperazino group. 70 In a

fourteenth aspRehahige Qé%é&ﬂv'tﬁ%gé:%%%ﬁf%ﬁt%ﬂﬂ%ﬂﬂhs of the general
formula (XIII"); '

(X |

wherein the meanings Qf the substituents R " RY, R, R" X' andn' aré'as

defmed above.

Detailed meanings of the above substituents are as follows:

p
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formula (XIII"), R X. nr _ti/ N H R6" wherein the meanings of the
substituents R™, Rz , R3, R6 X" and n are as defined above. Detailed
meanings of the above substituents are as follows: 7p WO 2005/009969

4/000080 By a straight or branched C1.4 alkyl group we mean
“g)%@f {illﬁj;%g'uyl, propyl, isopropyl, butyl, isobutyl, secondary%bgg&‘{)zrﬂ 041000080

tertiary-butyl group, preferably ethyl or methyl group. By a straight or
brancéé’dacii!'ﬂlglkb@ brenphed feartkyhaarony, Ve anraty aprapibiyl, ethyl,

T S A S s

yPﬁ?'ﬁ%{Wi gy@ﬂﬁpentyl or cyclohexyl group. By a straight or
branched C1.4 acyl group we mean a formyl, acetyl, 10 propionyl,

2-meilByl-propimigyit anrbotyndigrdup,; Batkexheteroappwatimeag contethioxyy,
one, two or three nitrogen atoms we mean a [f)hy%rrole, imidazole, pyrazole,

O triaRBIBOK S, 4-FRBBIEOPYricPHE Py HmI R Itz e OBFRI IR XY
BTSN B R g i oL

By a C;4 cycloalkyl group we mean a cyclopropyl, cyclobutyl,
cyclopentyl or cydlohexyl group.

By a straight or branched C,4 acyl group we mean a formyl, acetyl,
propionyl, 2-methyl-propionyl, or butyryl group.

By the heteroaromatic ring containing one, two or three nitrogen
atoms we mean a pyrrole, imidazole, pyrazole, 1,2,3-triazole, 1,2 4-triazole,
pyridine, pyrimidine, pyridazine, pyrazine or 1,2,4-triazine ring. The ring
may optionally be substituted with a C,.4 alkyl group, C,.4 alkoxy group, or
halogen atom.

By the heteroaromatic ring centaining one nitfogen atom and one
oxygen- or one sulphur atom we mean an oxazole, isoxazole, thiazole or
isothiazole ring. The ring may optionally be substituted with a C,4 alkyl
group, C;.4 alkoxy group, or halogen atom.

The a.) group preferably represents a pyrrolidino, piperidino,
piperazino, 4-methylpiperazino, 4-formylpiperazino, 4-sulfonylpiperazino
or morpholino group.

By salts of the compounds of the general formula (I) we mean salts
formed with inorganic or organic acids and bases. Preferred salts are given
with pharmaceutically accepted acids, as for instance hydrochloric acid,
sulphuric acid, ethanesulphonic acid, tartaric acid, malic acid, citric acid,

fumaric acid, and with pharmaceutically accepted bases, as for instance
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By the heteroaromatic ring containing one nitrogen atom and one oxygen-
or one sulphur atom we mean an oxazole, isoxazole, thiazole or
isothiazole ring. The ring may optionally be substituted with a C1.4 alkyl

W%r%bomg 6% alkoxy group, or halogen atom. 20 The a.) groulp&yﬁi%r‘%g} 10080

reprebsen S a pyrrolidino, piperidino, piperazino, 4-methylpiperazino,
4-formylpiperazino, 4-sulfonylpiperazino or morpholino group. By salts of

sekiwgsnivslindidss thetassivral iyereride) wadrthanalenipen Saltised for

inogganic or arganic,acids and bases. Preferred salts are given ;25 with
PRRATA 6Ll SRLEB 0 5s IBPRAEENCH Ry T BB  Alpomate or

rc a

tE Ao BeAt e haRrealponiG AR s e 3ik TiRlE acid, citric acid,

fumaric acid, and with pharmaceutically accepted bases, as for instance 8
WO 28956000969 RET k200400188 8gi sodivmthy srkis, polassismnas for
. hydroxide, and ethanolamine, Salts used for purification or isolation, as

Instanee WA RRIRE G118 honate or tetrafluoroborate salts are also

subjegt invenlion. I Y IMeR.With zapQqu

et T e

tleewapodiegisiaf the general formula (I) are those, wherein R' stands for
ydrogen atom or a straight or branched C1_4 aikyi group; R2 stands for

Rnydrogandsidar bydregsiyrtonaaciei gt snanoes Cro dlvhasayp;

R A R A SR P S o

R’  stands for hydrogen atom, or a straight or branched C,., alkyl group,
Cs.6 cycloalkyl group, a phenyl, thienyl, or furyl group, optionally
substituted with one or more straight or branched Ci.4 alkyl group,
straight or branched C,., alkoxy group, or halogen atom;

R*and R’ independently stand for hydrogen atom, Cs.¢ cycloalkyl group,
straight or branched Cy4 alkyl group - optionally containing an
amino group, or an amino group substituted with one or two straight
or branched C,, alky! group, a hydroxy group, a carboxy group, or
an alkoxy group substituted with a straight or branched Ci.4 alkyl
group -; or

R®  stands for hydrogen atom or a straight or branched C;4 alkyl group
or a benzyl group, and

R’  stands for hydrogen atom, ~SO,OH group or a straight or branched
Cy.4acyl group, or

R* and R’, together with the nitrogen atom, form a group of the general

formula a.), wherein R’ and R® independently stand for hydrogen

atom, straight or branched C,_4 alkyl group or C;.¢ cycloalkyl group;
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WWJRB%&Q%Q C1.4 alkyl group - optionally containing an am

substituted with one or more straight or branched C1_4 alkyl group,
straight or branched CI-4 alkoxy group, or halogen atom; R4 and R5
independently stand for hydrogen atom, C3.6 cycloalkyl group, 15 straight
' r
an amino group substituted with one or two straight or branllgﬁeg %%&4%09080
Ikyl group, a hydroxy group, a carboxy group, Qr an alkoxy gro

Rgubsﬂa iR BXragen Gomihslaghi Ak ranchsd: -ZC#EXISMﬂ.

arout S S RS e SR AT S o
brangheghyich4deyhopesip ObR# e d bofageikesydiblibeniiragehedom,

form a group of the general 25 formula a.), wherein R7 and R8

indefendenly sratifor styaighfe or desanchesight or dicersiegroupahydyoxy
C3.6. loalkyl : 9 WO 2005/009969 T/HU2004/000080

0 D T TGO O Sy SU O BT B LESTR RO R F 2 ST

phenyl, Beazyletsadd gt SrarRtiePHApA by sHRBTHECSH o or three

methylenedioxy group, or with one or more Straight or branched C1.4 alkyl

groupistgightatoins noh e hitralgenyagoon priy doxyoBygeupiom, or one

trifluoromethyl group, cyano group, or halogen atom; or a six- or -

fve-AHFABER & RERAOAL P ©atREmiAREPRakyoEPatRteditigr Are

atoms, qQr. one nitro OXY. r - nitroge

and oh S A A R LB, S0 U Bl Be
C,.4 alkoxy group or halogen atom; '

X  stands for —~CH,- group, ~NH- group, —-NR’- group, or sulphur atom,

oxygen atom, sulpho group or sulphoxy group, wherein R’ represents
a straight or branched C,.4 alkyl group or Cy.4 cycloalkyl group;
stands for oxygen atom, sulphur atom, ~CHR"-group or -NR'!-
group, wherein R'° represents hydrogen atom, straight or branched
Cy4 alkyl group, or Cs¢ cycloalkyl group and R' stands for
hydrogen atom, straight or branched C,.4 alkyl group, C;.¢ cycloalkyl
group, —SO,0OH group or formy! group;

represents zero, 1 or 2;

m represents 1, 2, or 3;

P

r

represents 1, 2, or 3;
represents zero or 1;

represents zero or 1,

and their salts, solvates, isomers (tautomers, desmotrops, optically active

isomers) as well as the salts and solvates thereof.

1¢
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or more straight or branched C1.4 alkyl group, straight or branched 10
C14 alkoxy group or halogen atom; X stands for -CH2- group, -NH- group,
-NR9- group, or sulphur atom, oxygen atom, sulpho group or sulphoxy

w%r%gm grein R9 represents a straight or branched C14 a}l&;@,g&u&m&wsa
3.6 cycloalkyl group; Z stands for oxygen atom, sulphur atom,

-CHR10-group or NR"- 15 group, wherein R10 represents hydrogen atom,

straightspebraliytiayoored gioupiheraemopdsakyhgrgapeiatifermula

tands for hydrogen atom, straight or branched C1.4 alkyl group, C3.6
UM

§Efo ‘

18020H group or formyl group; n represents zero, 1 or

2; 2Qq . t .0r 3; p represents zero or
R Qt%@ﬁ??%&?g&(;%n%@n%ﬁﬂ{@&m é%?/%i’é

1; rrepresents r 1, and their salts, S, isomers (tautomers,

Riesmoinfssfapligditp gativworbdsmety] gsougl] as the salts and solvates
thereof. 10 WO 2005/009969 PCT/HU2004/000080 A specially favoured

Rgrouptandsciesmhurbsiemd. qersmilisreima (1) are those, wherein R’
RSN RS S AR e s
RS ingeaghdestybsanshéer ydjogRypigrup3-6 sycioaiiiloilaining an
amino group, or an amino group substituted with one or two straight
or branched C,.4 alkyl group, a hydroxy group, a carboxy group, or
an alkoxy group substituted with a straight or branched C;.; alkyl
group -; or

R*  stands for hydrogen atom or a straight or branched C,4 alkyl alkyl
group or a benzyl group, and

R®>  stands for hydrogen atom, -SO,0H group or a straight or branched
Cy.4acyl group, or

R* and R’, together with the nitrogen atom, form a group of the general
formula a.), wherein R’ and R® independently stand for hydrogen
atom, straight or branched C; 4 alkyl group or Cs.4 cycloalkyl group;

R®  stands for 4-methoxyphenyl, 3-methylphenyl, 3-methoxyphenyl, 3,4-
methylendioxyphenyl group, 4-fluorophenyl, 2-thienyl or 2-fury}
group;

X stands for —-NH- group, or oxygen atom,;

Z stands for oxygen atom, sulphur atom, ~CH,- group, -NH- group or
~NR''- group -wherein R'' represents a straight or branched C,4
alkyl group, Cs. cycloalkyl group, ~SO,OH group or formyl group;
and

n represents 1;

i1
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straight or branched C1.4 alkyl group - optionally containing an amino
group, or an amino group substituted with one or two straight or branched
C1.4 alkyl group, a hydroxy group, a carboxy group, or 10 an alkoxy group

“ﬁy%g'}w@qgwith a straight or branched C14 alkyl group -; O'i)gf'/ﬁ{ﬁ%ﬁoﬁ%ﬁso

hydrogen atom or a straight or branched C14 alkyl alkyl group or a benzy
roup, and RS stands for hydrogen atom, -SO20H group or a straight or
%Fanchr@@ri?@si 'acyl group, or R4 and R5, together with the nitrogen
gtom, F%?Pe@&fﬁuﬁ of the general formula a.), wherein R7 and R8
independently stand for hydrogen atom, straight or branched C14 alkyl
proup eeeSsbragcloasyl group; R6 stands for 4-methoxyphenyl,
3-methylphenyl, 3-methoxyphenyl, 3,4- 20 methylendioxyphenyl group,
B-fluorBpINERGNIS -B8ichyl or 2-furyl group; X stands for -NH- group, or

oxygen atom; Z stands for oxygen atom, sulphur;atom, -CH2- group,,;-NH-,.
R R R e

por 2 group - presents a straig a

Ao Rlki 058 wPe I 36 BY AlaRYNhar ey Rsared @R group or formyl group;
and n represents 1; WO 2005/009969 PCT/HU2004/000080 m

represents 2; o represents 2; p represents zero;
Especially favoured are the following compounds, which fulfil the
above criteria:

4-Methoxy-N-[6-(morpholin-4-y])-4-benzylamino-3-cyanoguinolin-2-yl]-

benzamide

4-Methoxy-N-[6-(4-methylpiperazin-1-vl)-4-benzylamino-3-

cvanoquinolin-2-vlibenzamide

4-Methoxy-N-(6-dimethvlamino-4-benzyvlamino-3-cvanoguinolin-2-

| yDbenzamide

3.4-Methvlenedioxy-N-(6-dimethvlamino-4-benzylamino-3-cvanoguinolin-

2-vhbenzamide

4-Fluoro-N-{6-dimethvlamino-4-benzvlamino-3-¢cvanoquinolin-2-

yvlYbenzamide

4-Methoxy-N-{6-(piperazin-1-yh-4-benzylamino-3-cvanoquinolin-2-

yvDbenzamide

4-Methoxy-N-(6-amino-4-benzylamino-3-cvanoguinolin-2-ylYbenzamide

N-[4-(Benzylamino)-3-cyano-6-(4-formylpiperazin-1-ylquinolin-2-v]}-4-
methoxybenzamide

4-{4-(Benzvlamino)-3-cyano-2-{{4-methoxvbenzovlaminolquinolin-6-
vl niperazine-1-sulfonic acid

12
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35

r represents zero, 5 and their salts, solvates, isomers (tautomers,
desmotrops, optically active isomers) as well as the salts and solvates
thereof. Especially favoured are the following compounds, which fulfil the
Qs Fdbgsia: 10 CT/HL2004/000080
v@’bMet oxv N-[6-(morpholin-4-yl)-4-benzylamino-3- cvanoqumo 5
benzamlde 4-M

thox -N-[6-(4-methylpiperazin-1-yl -4-benz Iamlno 3
LA, q‘- - 4-[( 2—31{}?1gnvlmethvil)ammoiq)(lmohn 2-yl}-4-

1 ethylamlno -4-benzylamino-3-cvanoquinolin-2- 15

yI)bnzald
N, 3Meihvieme o N Aersin)ethplaninendlbesny iainoSTeuanedmacliny-

13YDBRIE8B 3R e-5-carboxamide _ o
Z~Fluoro-N-(6-dimethviamino-4-benzylamino-3-cvanoquinolin-2-
e ) e _

ghzamsigeLHdethot «“’ -amino-4- benzylamlno -3 cyanogumol
in- 2 yI)benzamlde N-[4-(Benzylamino)-3-cvano-6-(4-formypiperazin-1
NAlqui Bative Plath i) o3 roatiroosMmé faamitidifo )quinolin-2-yi1-4 -
mie{Betdytarang)da-cvano-2-[(4-methox benzoyll)aminolquinolin-6-
yl}piperazine-I-sulfonic acid 12 WO 2005/009969 PCT/HU2004/000080

NS aR gy RmRas 4t hienyimaiiv amina iR 2 4-4-

methoxybenzamide

N-{3-Cvano-6-[formyl(methvl)amino}-4-[(2-
thienylmethvl)amine]quinolin-2-v1}-4-methoxybenzamide

{3-Cvano-2-[(4-methoxybenzovylamino]-4-[(2-
thienvimethvDaminolguinolin-6-v1} methylsulfamic acid

{4-(Benzviamino)-3-cyano-2-[(4-methoxybenzovDaminolguinolin-6-
vl}methylsulfamic acid

{4-(Benzylamino)-3-cvano-2-[(4-methoxvbenzovllaminolquinolin-6-

vl}sulfamic acid

[2-[(1.3-Benzodioxol-5-vlcarbonyl}aminol-4-(benzylamino)-3-
cyanoguinolin-6-yljsulfamic acid

{2-{(1,3-Benzodioxol-5-yicarbonyl)amino}-3-cyano-4-[(2-
thienvlmethyl)aminolguinolin-6-v]}sulfamic acid

{3-Cvano-2-[{4-methoxvbenzoyaminol-4-[(2-
thienylmethylaminolguinolin-6-vl}sulfamic acid

and
their salts, solvates, isomers (tautomers, desmotrops), as well as the

salts and solvates thereof.

13
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methoxybenzamide N-{3-Cmino-6-(formylamino)-4-f(2-thien
Ihyl)aminolquinolin-2-y1}- 5 1,3-benzodioxole-5-carboxamide
N-f4-(Benzylamino)-3-cyano-6-(formylamino)quinolin-2-yll-1,3-

“}’%e @b gygje-5-carboxamide 10

ﬁ% enzylamlno) -3-cvano-6-(formylamino)_guinolin-2- y1fCT"HUZ004"00“086
met benzamide,N-
{4- (ggﬁgy?é’ﬁ‘i’i%{%@év%&hé BRSSO b AR R RS Ip e present

inNgihexbenzanide 4o Ny dis-Guano-Grb fesmeyl(meidyl dayniaal-Adt@drtomers,
thienylmethylaminolquinolin-2-yl}-4- methoxybenzamlde f3-C aYy

ersm@tﬁ(d;ameipbwﬂgr@y%msmﬂeﬂskambthe salts, solvates thereof, display
thienylmeth ) molqum lin- 6 [} methyls fami

S%a@%nfﬂ 3 e boser A trﬁﬂ&b SOy n U s active

eth
cvano- g@%ﬁé &E?g{é]lzg% r%glno quinolin-6- yl}sulfamic acid
12- 1@0&1Bﬁ&50dm@k5rvl&ate@rayi&1aml@qhédbelmﬂﬁmmhﬁens (pH = 6.5

cyanoquinolin-6-yllsulfamic acid 30

aIlﬁB-Béhzr@(ﬂl&@I@Wlﬁrﬁ%&@@dﬁo@h@f patent applwatlon WO
Oz(%engz}ge #amln u:r?glllllig y%%”{'%%@ésﬁ g'%dse(%op%xg cSmpounds of the
gdRELRY BRI e e YRSt AT 88itbn are between 1-200 mg/L.

The present invention also relates to pharmaceutical compositions
containing as active principles the compounds of the general formula () or
their isomers (tautomers, desmotrops, optically active isomers), salts or
solvates, which are preferably oral compositions, but inhalable, parenteral
and transdermal formulations are also subjects of the invention. The above
pharmaceutical compositions may be solids or hiquids, such as tablets,
pellets, capsules, patches, solutions, suspensions or emulsions. Solid
compositions, first of all tablets and capsules are preferred.

The above pharmaceutical compositions are prepared by applying
usual pharmaceutical auxiliary materials and by using standard methods.

The compounds of the general formula (I) can be used for the
treatment of pathologies, where A; receptor plays a role in the development
of the disease.

The compounds of the present invention having selective activity on
the A receptor can be used in the therapeutic and/or preventive treatment
of disfunctions 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,

14
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and their salts, solvates, isomers (tautomers, desmotrops), as well as the
salts and solvates thereof. 13 WO 2005/009969 PCT/HU20041000080
The compounds of the general formula (I) according to me present

v‘{?vﬁ&tj%g% well as their salts, solvates, and isomers (tauto 2004/000080
esmotrops, optically active isomers) and the salts, solvates thereof,

display suitable solubility, therefore they can favourably be used as active

reRl BHESHRCARRIRIAEMN q5RUEEA!, CORHIBHIIGRS . FOIFMItyaalias ITNEEAY the
and in aqueous buffer solutions (pH = 6.5 and 7.5) for the compounds of

miigrdtonut (@9 sihpptehs, applitapdnlyvan D 20888izararmte selsarirthibay| the
whereas those for the compounds of the general formula (I) of the

brORChACARATRER _ &?ﬁ’éﬁ@‘fﬁ@?@%_ The present invention also
relat%?a@e(@@ﬁ?ﬂ?@é@'@f?%?ﬁﬁ%%&én@%a','i‘lﬂ% ?C{a!}{f‘argeﬂfé@eﬁfh&e

compounds of the genera r thelf isomers (tautorters,

prsemotiapencipicathagctive itamesehtiallbyorusefudtess vdiehiretammatory,

preferably oral compositions, but inhalable, parenteral and transdermal

afsanthansie Aetisdhempastienssriaientiprhboie Tsnal protective,
A R R DR A o
I RCouiEal SomERSion e TSt By ey ol oo jury,
clploanm acbstituitivexilpuymaestarialsisaddsy (SIRPERndadd adubodsspiratory
distress " Hadrome (ARBY ineiding ) hronie. Sronehitss, pulmonary
emphysema or dyspnea, allergic reactions (e.g. rhinitis, poison ivy induced
responses, urticaria, scleroderma, arthritis) other autoimmune diseases,
inflammatory bowel disease, Addison's disease, Crohn's disease, psoriasis,
rheumatism, hypertension, neurogical function disorders, glaucoma and
diabetes (K. N. Klotz, Naunyn-Schmiedberg's Arch. Pharmacol. 362:382,
2000; P. G. Baraldi és P. A. Borea, TiPS 21:456, 2000).

The compounds of the present invention may be preferably used for
the manufacture of a pharmaceutical composition for the treatment of

diseases such as asthma, COPD and ARDS, glaucoma, tumor, allergic and

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

The present invention relates furthermore to the wuse of the
compounds of the general formula (I) in the treatment of the above
pathologies. The suggested daily dose is 0.1 - 1000 mg active ingredient,
depending on the nature and severeness of the disease and on the sex,

weight etc. of the patient.

15
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treatment of pathologies, where A3 receptor plays a role in the
development of the disease. The compounds of the present invention
having selective activity on the A3 receptor can be used in the therapeutic

W@’%{gy“@;gééentive treatment 25 of disfunctions of the heart,]lf(i:quwmﬂ 4000080

respiratory system, central nervous system. They inhibit the protective
effect of adenosine in growing tumor cells, prevent mast cell

degranufatidrerinkiibiéoe ayfokline pradueiion, 154 We 200pHAHABAO of the
PCT/HU2004/000080 reduce the inraocular pressure, inhibit the TNFa
C%@%@?Mﬂiﬁﬁl@%@hﬁfﬁ@%é@iﬂophils, neutrophils and other

B 6 L ARE DO b A UGS S i Sl of
ther §ﬁ@f‘&lpmﬂ£@ay(m}wqmp§’||)(Wgtut§8*ﬁr(tv.[rfb§lmvﬁ;t9!yevnlu),

antiasthmatic, antiischemic, antidepressant, antiarrhytmic, rena

(IKli’b,tééﬂ\)eé)ﬁﬁ't)tﬁr}ifi_ﬂ‘)ahlﬂﬁﬁﬂk)M(WEQMeé@mh?dlmﬁoﬁhw.

alSO may D€, use IN the treatment or prevenygon or mi ral

R o B I Py T 36 BB LA BN G A ARIELC e AYs) 2rppp:
zadul i istre I i i hrop .

R ront By B Yo P RRRY o0 el O S HRHARD CHOMEY group;

R¥hinitgmbisr ydropesditsesponaestraighace, neiaoheenGa, alyligroup,

other autoimmune diseases, inflammatory bowel disease, Addison 's
disebse, cyshprdiaisarsaimpsoiissyntismtisrir Hiplsioun, optionally

o T SRR S
P. AsBaigias biPSranctd 2Q0xkoxy group, or halogen atom; a six- or
five-membered heteroaromatic ring containing one, two or three
nitrogen atoms, or a five-membered heteroaromatic ring containing
one nitrogen atom and one oxygen atom, or one nitrogen atom and
one sulphur atom, optionally substituted with one or more straight or
branched C,.4 alkyl group, straight or branched C,.4 alkoxy group, or
halogen atom; |
RY and R” independently stand for hydrogen atom, C;_¢ cycloalkyl group,
straight or branched C;, alkyl group - optionally containing an
amino group, or an amino group substituted with one or two straight
or branched C,4 alkyl group, a hydroxy group, a carboxy group, or
an alkoxy group substituted with a straight or branched C;4 alkyl
group —or a protective group; or
RY  stands for hydrogen atom or a straight or branched C,4 alky! group
or a benzyl group, and
R”  stands for hydrogen atom, ~SO,OH group or a straight or branched

C,.4acyl group or a protective group, or

16



The compounds of the present invention may be preferably used for the
manufacture of a pharmaceutical composition for the treatment of
diseases such as asthma, COPD and ARDS, glaucoma, tumor, allergic
and 20 inflammatory diseases, ischemia, hypoxia, arrythmia and renal
diseases. The present invention relates furthermore to the use of the
compounds of the general formula (1) in the treatment of the above
pathologies The suggested daily dose is 0.1 - 1000 nig active ingredient,

4* en the n severeness of the disease and on the
R K vﬁvelg(%ﬁ%??ﬂ mfé%;{%'g % G5B S5hay %@Mﬂ%gf%@béﬁ@u}’
A f%ﬂ"‘ﬁfég@i%@ﬂﬂ%ﬁl’@ﬁ“ is the preparation of the compounds of

the general formula (I). The substituents in the formulae of the
intermediates and reagents of the general formulae (1), (II"), (II"), (IV"),
V"), (VPY), (VIPY), (VIIIY), 5 (IX 7, (X, (XI"), (XI™), (XH1") and (XIV") have
the meanings as follows. RI™ stands for hydrogen atom or a straight or
branched C1_4 alkyl group; 632 ds (B h))drogen atom or a straight
or branched C1_4 alkyl géﬁ 7 R “‘s ds for hydrogen atom, or a
straight or branched CI-4ZﬂIkyI group, C36-eyeloalkyl group, a phenyl,
thienyl, or furyl group, opf‘one(@H;D ,sl)kfstltuted with one or more straight
or branched C1.4 alkyl group, straight o\: ched CI-4 alkoxy group, or
halogen atom; a six- or five-membgred h ter &fomatic ring containing
one, two or three nitrogen atoms, or‘a five-membered heteroaromatic ring
containing one nitrogen atom and one oxygen atom, or one nitrogen atom
and

wherein R” and RY independently stand for hydrogen atom, straight or
branched C;_4 alkyl group or
Cs.6 cycloalkyl group;

R®  stands for hydrogen atom or straight or branched C;4 alkyl group,

\ phenyl, benzyl, thienyl, or furyl group, optionally substituted with
methylenedioxy group, or with one or more straight or branched
Ci.4 alkyl group, straight or branched C,. aikoxy group, hydroxy
group, trifluoromethyl group, cyano group or halogen atom; or a six-
or five-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 with one
or more straight or branched C,.4 alkyl group, straight or branched C;.
4 alkoxy group or halogen atom;

X' stands for —CH,- group, ~NH- group, ~NR” - group, or sulphur atom,
oxygen atom, sulpho group or sulphoxy group, wherein R’ stands for
straight or branched C;.4 alkyl group or Cs.¢ cycloalkyl group;

Z stands for oxygen atom sulphur atom, —CHR'”-group or -NR'!-

group, wherein R'" stands for hydrogen atom, straight or branched

17



15 one sulphur atom, optionally substituted with one or more straight or

branched C1_4 alkyl group, straight or branched C1.4 alkoxy group, or

halogen atom; R4' and R5n independently stand for hydrogen atom, C3.6

cycloalkyl group, straight or branched C1.4 alkyl group - optionally

containing an 20 amino group, or an amino group substituted with one or

two straight or branched C1.4 alkyl group, a hydroxy group, a carboxy
Cigratlisybr SAAEKARY §roapie SR sty Iﬁ or tandsedor thydrogen

B S S Ph R 20T RSBy o b o Bl Eoup, —
standg¥anpydepes a&%‘ﬂra%@@@ﬁ%@ﬂ @traéggfl get "L?Eﬂg}eg ﬁg&é‘ctlve

acyl group or a pro ective group, or 16 R 4" and R ith t
nitrogeoigtpm, form a nitro group or a group of the general formula a".), 5

(CF{2111, (R" N-(r) "-(CH2) ,, (e) (Ra")p 10 wherein R7" and R8™
Riindep RF MWrbé@hcgl%&UﬁaﬁY]@fcﬂmnched C1_4 alkyl

roup.Qr :
Y9 Ipegresents a leaving group;
n represents zero, 1 or 2;

m represents 1, 2, or 3;

17a
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C3.6 cycloalkyl group; R6" stands for hydrogen atom or straight or
branched C1.4 alkyl group, 15 phenyl, benzyl, thienyl, or furyl group,
optionally substituted with methylenedioxy group, or with one or more

W trﬁ’iggygﬁ% ranched Cl.é_l alkyl group, straight or branched géﬁﬁf!ﬁ%%}fooosa
group, hydroxy group, trifluoromethyl group, cyano group or halogen

Atom; or a six- or five-membered heteroaromatic ring containing one, two
O or threpraseniiogeZ atords, or one nitrogen atom and one oxygen atom, or
one nitrgé)en atom and qne sulphur atom, optionally substituted with one

Por mdf& Fgfbtﬁt R85 &ched C1_4 alkyl group, straight or branched Ci_ 4

r"alko%gfggghpsr halepgp ptom; X" stands for -CH2- group, -NH- group,
-NR9""= group, or sulphur’atom, 25 oxygen atom, sulpho group or

sulphaxyfgrthar, whbjein RS, standsf@nttaight ohlerapekeddiion alkgl the
group or C3_6 cycloalkyl group; Z" stands for oxygen atom sulphur atom,

copprardsyrd ihoseneral tromyloMorandref theprigionayeldgtermediates

oA R P R S YR i

mﬁS(_)Q{q_:ygl_oalkyl group, - SO20H group, a straight or branched CI-4 acyl
group or a protective group; 5 R12' stands for a straight or branched C1.3

alkl luhs ' grecess epresding toldavimy epdigm n represents zero, 1 or 2;

v.) the bis-carboxamide of the general formula (II'") is selectively
hydrolysed and if desired the protective group removed, or

v/i.) for the preparation of a compound of the general formula (1),
wherein R* stands for hydrogen atom, a straight or branched C, alkyl
group or benzyl group and R stands for a straight or branched C,.4 acyl
group, or R* and R’ together with the nitrogen atom form a group of the
general formula a.), wherein Z stands for a ~NR!! group, where R'! stands
for a straight or branched C; 4 acyl group and RLRELRL RS R R RS X,
n,m,o,p and r are as defined above,

a compound of the general formula (I), wherein R* stands for
hydrogen atom, a straight or branched C,.4 alkyl group or benzyl group and
R’ stands for hydrogen atom, or R* and R’ together with the nitrogen atom
form a group of the general formula a.), wherein Z stands for ~NH group
and R\, RE R RS RV, RE R°, X, n, m, o, p and r are as defined above,

is acylated with a compound of the general formula R'*COY",
wherein R'* and Y" are as defined above, or
v/ii.) for the preparation of a compound of the general formula (I), wherein
R* stands for hydrogen atom, a straight or branched C . alkyl group or
benzyl group and R’ stands for —~SO,OH group, or R* and R’ together with

18



10

15

20

M represents 1, 2, or 3; 17a WO 2005/009969 PCT/11u2004/000080 o"
represents 1, 2, or 3; p represents zero or 1; rrepresents zeroor 1, A
further subject of the invention is the preparation of the 5 compounds of
the general formula (1) and of the partly novel intermediates of the general
formulae (I"), (1), (1), (AV"Y), (V"), (VIY), (VIIM), (VIIIM), and QUIP"). In the
process according to the invention v.) the bis-carboxamide of the general

theonitrpgen ploselssmeaenapyafdbeaeaatnl Gugnvlatne prohssgin Z stands
r removed, or v/i.) for the preparation ound of the gener
o () RHErSHHTES Bang R oo A, G CHEi b Roraendt R
RCir# ®Rylvgroup of benzyh 9raHp AR stpRdser a straight or branched
€1.4 acyl group, or R4 and R5 together with the nifrogen atom form a
group afdheptiigdnerl foemglmarnawiferein A stindsfheseiN RRGrawmnds  for

where R" stands for a straight or branched C1.4 acyl group and R1, R2,
hydrogen ptpirar RE23ghh on bsanciied Gre alkadrepmenbeazyl group and

A e AR e A o
s i s B4 oG SR  o
andril'; R%R%R%RQRRBRR‘)RX, X, m,jm,@ pradd srasdekfioddbbove,

is reacted with a pyridine-SO; complex, or with CISO;H, or
v/iii.) for the preparation of a compound of the general formula (I), wherein
R* stands for hydrogen atom, a straight or branched C,4 alkyl group or
benzyl group and R stands for ~SO,OH group and R!, R% R’ ,R® R, R
R’ X, Z, n, m, o, p and r are as defined above,

a compound of the general formula (XIII"), wherein R", R*, R¥, R,
R”, X', and n' are as defined above

is reacted with Na, 8204 or NaHSO;,
or

is reduced and the compound of the general formula (XIV"), thus
obtained, wherein R* stands for hydrogen atom and RY R, RY, RY R7,
X", and n", are as defined above, is sulphated with a pyridine-SO; complex
or with CISO;H,

if desired after transforming the R" hydrogen atom into a straight or
branched C,.4 alkyl group or a benzyl group, or
v/iv.) for the preparation of a compound of the general formula (1), wherein
R* stands for hydrogen atom, Cs_4 cycloalkyl group, benzyl group, straight
or branched C,4 alkyl group - optionally containing an amino group, or an

amino group substituted with one or two straight or branched C, 4 alkyl
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is acylated with a compound of the general formula R12"COY", wherein
R12" and Y" are as defined above, or 25 V/ii.) for the preparation of a
compound of the general formula (1), wherein R4 stands for hydrogen
atom, a straight or branched C1.4 alkyl group or benzyl group and R5
stands for -SO20H group, or R4 and R5 together with 18 the nitrogen
atom form a group of the general formula a.), wherein Z stands for -NR"-

ETGHRAWAYSHORY LEpaty S ORI QgBupTaRa AKORS gtguRsubstitpigd
»| -. d f. b ' d f h |
Y or%ﬁﬁgbﬁﬁgg}%%ﬁé?aﬁé%@%?@r B O?nﬁf%ﬁa;‘@%cs:gﬁqﬁﬁ?@r%rgaen

atdaneped C1_4 alkyl group or benzyl group and RS stands for hydrogen
atom, oy R4 and R5 together with the nitrogen atom form a group of the

R4®mér8ffdngatha)wﬁhdﬁmﬁm@@dsa‘mmﬁogmapgampmf R’ B&p&a]

R7, R8, R9, X, n,.in, 0; p and ¢ are as defined above, is reacted with a
fOM%@id@@ma& Snitn Brderandspily AR GBS BRATE a

o) eral D), rein..R nds for hydro

S N o ararch i e 0 B e AR Rl Al ancs
fostand®' fosr&QR O arowd badils 2. IR3AUBERERE, R9, X, Z, n, in, o,

p and r are as defined above, a compound of the general formula (XIII"),

whelsimRINK HeRBviedivRETOND afid woanpasribfifdéiaboners] formula

Jeacted with Na2S204 or NaHSO3, or is reduced and the compound of
(I i}ae"%heeﬂ'&lgi formula (XIV"), thus obtained, wherein R 4" stands for

RMUAUS TSI UYL afdfm, Y-8 c1Bkyl group, benzyl group, straight
or branched Cy4 alkyl group - optionally containing an amino group, or an
amino group substituted with one or two straight or branched C,_; alkyl
group, a hydroxy group, a carboxy group, or an alkoxy group substituted
with a straight or branched C 4 alkyl group - and R* stands for a protective
group, or
R" and R’ together with the nitrogen atom, form a group of the general
formula a'.), wherein R” and R¥ independently stand for hydrogen atom,
straight or branched C,4 alkyl group or Cy4 cycloalkyl group and Z stands
for -NR'"" group, where R'"" stands for a protecting group,
and -if desired- the substituents of the resulting compound of the general
formula (I) are transformed into each other by known methods, and/or the
the compound of the general formula (I) thus obtained is transformed into
its salt or solvate, or liberated from its salt or solvate and -if desired-
resolved into its optically active isomers and -if desired- a given desmotrop
is transformed into an other desmotropic form.

As for agents for the selective hydrolysis, alkali hydroxides,

preferably potassium hydroxide and/or sodium hydroxide dissolved in an
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20 X", and n", are as defined above, is sulphated with a pyridine-S03
complex or with C1SO3H, if desired after transforming the R4" hydrogen
atom into a straight or branched C1_4 alkyl group or a benzyl group, or

wY{iifon)BliJ&}g preparation of a compound of the general form
wherein” 25 R4 stands for hydrogen atom, C3.6 cycloalkyl gl'lrjloup, %’ﬁ%’, 0080

group, straight or branched C1.4 alkyl group - optionally containing an

alaotiot, gnedprai] srinamiticagrd i austitsedd buthosher srgesskenighinan the
branched C1.4 alkyl 19 group, a.hydro roup, a carpo roup, oy an

OLERBIS GEBPNTH G R W@aﬁ aﬂ’i’gﬁag‘ﬁﬁ%&?ﬁﬁlﬁasdp- and
R5 stan 0 o) r Wi j
atom, oé:rﬁézéé}%ﬂép g?‘f%éa é%%e%lﬁ 5% %?:r%ﬁa% g)&%ﬁ&e&f‘r’]ﬂ%@aﬁn@%ﬂg&%ure

rafgeRsRdenibl santdanhydrasrieiery SCaigatgiraiched CIS alkyl
group or C3-6 cycloalkyl group and Z stands for -NR" group, where R11
stand&hioréegchiogen/alonarda@asntptesgrasiog ey riiprofersatigeupti the
of the general formula_ (I"), wherein 10 R™ stands for hydrogen atom,,.C3.6

ARRKIBRIRET gASID, BENSIF WRbth, SHARFRLEFbr g1 A Athyatgd - acid
daRigRaly %ﬂin@&@.@lm@dﬂgurﬁor%ﬁmi oup substiuted Withed

one or two Sstraight or branc 1.4 alkyl group, a hydroxy group, a

teBRPBEASIEF Ay PIraNAdkaMbls Guss (lestitutbethwlinsstnaight or branched
C1.4 alkyl group - and R5., stands for a protective 15 group, or R™ and ,
R5,", Thgaterstinith wie haroden pRsi Rehus B8 RYHOIRE widepamplex in a
suitable solvent (preferably in pyridine) or using CISOsH in a suitable
solvent (preferably in pyridine or chloroform) applying a strong organic
base (like DBU) or an inorganic base (like K;COs3) at room temperature or
elevated temperature.

The reaction v/iii.) can be performed in an appropriate aqueous
alkaline solution of the nitro compound using an excess of Na,S,04 or
NaHSO; as reagent at room temperature or at elevated temperature ( 100°).

According to a variation of the reaction v/iii.) the nitro derivative is
reduced by any of the known methods and the resulting amino derivative is
alkylated or benzylated first under known reductive alkylation or

benzylation conditions and the alkylamino or benzylamino derivatives,

thus obtained will be sulphated as described under ii.).

The protective group may be any known protective group. Examples
of protecting groups, as well as methods for protecting and deprotecting
various functional groups are given in “Protective Groups in Organic

Synthesis”, Green et al,, 2" Edition *John Wiley & Sons, Inc, New York.,
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formula wherein R7 and R8" independently stand for hydrogen atom,
straight or branched C1.4 alkyl group or C3_6 cycloalkyl group and Z
stands for -NR' 1" group, where R" stands for a protecting group, 20 and
-if desired- the substituents of the resulting compound of the general
formula (I) are transformed into each other by known methods, and/or the

the compound of the general formula (l) thus obtained is transformed into
19d salt brebivEte, or RERTEFALY from FEOURE or Hibate BN-if detiregycarbonyl,

e e o T RN B DL ERRTR: o s o

agents for the selective hydrolysis, alkali hydroxides, preferably
potassium hydroxide and/or sodium hydroxide dissolved in an 20 WO

2005/bexdsHEENBURDGKon0g0atshof pheferaidyah foethatwlEpran be
i be used, but other agent kng}wn in the organic chemistry helping the
8@%@8 fi<6b

8IS ¥pbiea HE GhedivERRTBIGHIE RN § Organic
e Hydre ' | _ ¢
T R e ) DL SR R T,

derivative of the appropriate acid at elevated temperature or using an
activated acid derivative (e.g. acid-halogenid) at room temperature or

elevi_thel S@ﬁﬁp&&t&n@ pispigitg éagmté@m_g)_a)m(ee;gi\ta'anylaﬁﬂhe)aaih‘eto the
o G A R S0 ST 1 onvion
AP T S T A OB .

The compounds of the general formula (II') -wherein the meanings of
RY, R", R¥, RY R” RY, RU,RYX, 7 1,0, p", r and m are as defined
above- can be prepared by several known methods, among them by the
method demonstrated on reaction scheme 1., by acylation of the compounds
of formula (III") by an acylation method known from the organic chemistry.
As for acylating agent preferably an acid chloride, for acid binding agent
triethyl amine and/or pyridine can be used, but other compounds known as
acid binders can also be applied.

The compounds of the general formula (TII") -wherein the meanings
of RV, R*, R*,R", R, R R",R¥ X', Z',n’, 0, p, r and m" are the same
as defined above- can be prepared from the compounds of formula (IV™), by
methods known per se (Nan Zhang, Bioorg. and Med. Chem. Lett., 10,
2825, 2000).

The compounds of the general formula (IV") -wherein the meanings

of R, R¥ RY, R R¥X,7Z,r, 0, p" and m’ are as defined above- can be
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- prepRRireshihe sIRpRRDEaD

elevated temperature. The reaction v/iii.) can be performed in an
appropriate aqueous 15 alkaline solution of the nitro compound using an
excess of Na2S204 or NaHSO3 as reagent at room temperature or at

wele¥alaghigsperature ( 100). According to a variation of the ﬁ%?‘%iﬂr%(}%h%so

the nitro derivative is reduced by any of the known methods and t
resulting amino derivative is alkylated or benzylated first under known

prepared Eatky igonmnpoustszob fornuolad{fibhs brontechady dmmooper se
nzylamino derjvatives, thus obtai will he ated as described
(Igirdg%’)se?héd _ﬁgé(‘blt‘ﬁmnb)?’a}m&&ﬁ%otective group.
EX&W@JS%&B@%B&%”Q@(HH rfé?é’t’ %ﬁﬁtﬂ?g\?‘? JQhRrieCHNY Mdnings
deprotecting _25 various functional groups are given in "Protective Groups
ofnFOrg®ic RYNtRE|SZ Green epal. add Mt *dohiefiiley &Bees, dan, be
New York., 21 1991. Preferred grotective roups are Boc,
Agrewdarh¥dt hrbiersHipen X grauper se
Jhe substit f ounds of the general formula (I) can be 5
(aﬁgzﬁgfgf%; ﬁgg gagz%dmﬁ)y known methods (Comprehensive Organic

TrangiReeainpoimds briaekgMcrh Pritishes (Vaw Yarkerd3Shel hiesalises

can pbe prﬁepagﬁed bég adding one egquivalent, of the acid to the alcoholic,
ofRferdbily dianB soltion obtheobassland aiating defiswidiehoye-wean be

R AT R B
LLHE D BERMm o et e onbe

The compounds of the general formula (VII") -wherein the meanings
of R, R, R"", R¥, 7', 1, 0, p" and m are as defined above- can be
prepared from the compounds of formula (VIII"), by methods known per se
(D. H. Klaubert and J. H. Sellstedt, J. Med. Chem, 24, 742, 1981), or are
products on the market, such as the compound where R* and R together
with the nitrogen atom form a nitro group

The comﬁounds of the general formula (VIII") -wherein the
meanings of R R R"R¥, 7.+ 0, p" and m are as defined above- can
be prepared from the compounds of formula (IX"), by methods known per
se (J. H. Hutchinson and J. J. Cook, J. Med. Chem. 39, 4583, 1996).
The compounds of the general formulae (I), (IN (II"), {1, AV"), (V"),
(VIM), (VII™), (VIII"), (XIII") and (XIV") according to the invention, as well

as their preparation and biological activity are demonstrated by the

examples below, without limiting the claims to the examples.
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15 method demonstrated on reaction scheme 1., by acylation of the
compounds of formula (IlI") by an acylation method known from the
organic chemistry. As for acylating agent preferably an acid chloride, for
acid binding agent triethyl amine and/or pyridine can be used, but other
compounds known as acid binders can also be applied. 20 The
compounds of the general formula (111") -wherein the meanings ofR RI,R
,R,R,R ,RFCXC,Z",n,0,p,r and m are the same as defined above- can
be,pigpseq from the compounds of formula (IV*), by methods known per
se (Nan Zhang, Bioorg. and Med. Chem. Lett., 10, 2825, 2000). 25 The
cofetinsisyoNH& generphiolimway| ¥4 -vdmereiartia cndasvagepfiRélin-2-
R5 R6", R7', R8" X", Z", r', 0", p" and m' are as defined above- can be
9969 PCT/HU2004/000080 prepared from the compounds

mula V metho ES en J Heterocyeli
gfﬂe Rk R ek
ndhgpearigsadl R mBEnBE ROV PRI ASNy]
c}yﬂlned %C?LLB cgan nggagprepgrle from%ﬁggﬁ)ounds of formua(?jl) Enty
hyrogphads knowipsiaads @izefifinc) USP 4,175,193). The compounds
of the general formula (VI") -wherein the meanings of R4 , RS.., RT, R,
Z",r', 0., p. and m~ are as defined above- can be prepared from the

ethods kno /n per se 10 (D.L. Leysen,
1939 55 compounds of the general

fquEJJﬁzQ{Ur)e Wf‘ﬁrg'Bﬁ@erﬁ‘&ﬁnﬂ“—%}ombeﬁzmc acid and 15 ml of

morpholine is stirred at 120 °C for 6 hours. To the reaction mixture

150 ml of ethyl acetate 1s added. The precipitated yellow crystalline
material is filtered off, dissolved in 15 ml of water. The pH of the
mixture is adjusted to 6 with acetic acid. The precipitated material is
filtered off, washed with water and dried, to obtain 4.2 g of the title
compound. Mp.: 172 °C.

'H-NMR (DMSO-dg) 7.85 ppm (m, 1H), 7.0-6.9 (m, 2H), 3.67 (m, 4H),
2.85 (m, 4H).

b.) 2-Amino-5-{morpholin-4-vl)benzoic acid:

The mixture of 6 g of 2-nitro-5-(morpholin-4-yl)benzoic acid, 15 ml of
cyclohexene and 3 g of Pd/C (10%) is heated under reflux conditions in
120 m! of ethanol for 6 hours. The hot reaction mixture is filtered
through celite filter. The filtrate is evaporated to obtain 4.8 g of the title
compound. M.p.: 242 °C.

"H-NMR (DMSO-dy) 7.25 ppm (m, 1H), 6.96 (m, 1H), 6.62 (m, 1H),
3.69 (m, 4H), 2.85 (m, 4H).
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of R4", R5", R7", R8% Z', r', 0", p" and m' are as defined above- can be
prepared from the compounds of formula (VIII"), by methods known per se
(D. H. Klaubert and J. H. Sellstedt, J. Med. Chem, 24, 742, 1981) or are

“363295%%% on the market, such as the compound where R g]féﬂ 00080

together with the nitrogen atom form a nitro group The compoun

general formula (VIII") -wherein the meanings of R4.,, RS.., R7,", RW', Z",
r", o p, and m " are as defined above- can be prepared from the

co ounds of fo mula( "), by mehods known per 20 se (J. H.

JT%’%%?@% ?f%”ﬁﬁ%%%ﬁé# R Doy
prépatisition dios drielagcel-aetivitycasa dlemensilatetdby e @d@mfgem ml

below without limiting the claims to the examples. 25 23 Example 1.

piediphpssexns-fradgnd drapyise bEheyrininee 3scheateguimslar peflux
yIIIbe |de he ralf ). R1 and R2 stand.for hydro .
L SHIVEGRG (SHch NG TGFBMSIg e RGP S DR S 9UR Haterial
4- i@q%m%e wa5AHR, With 56610 SERES Phe\IsdRdt is stirred for 5
2-Nitro-5-(morpholin-4-yll)benzoic acid: 10 The mixture of 5 g of

2-niimuBes itotbbenizdicracd 50dri o hetharerpholing imlstifracegh yiatnihe,
foEtGmP ?Lftere-lc-ioc;[ﬂg a;?da %&%ggil)%trg 30 ml of methanol. After drying 7 g of
the title product is obtained, m.p.: 235 °C.
"H-NMR (DMSO-dg) 7.8ppm (m, 1H), 6.78 (m, 1H), 6.66 (m, 1H), 3.73

(m, 4H), 2.92 (m, 4H).

d.) 2-Amino-3-cyano-4-hydroxy-6-(morpholin-4-yliquinoline:

4 g of malonitrile is dissolved in 50 ml of dimethy!formamide. To the
solution, in several portions, 2.4 g of 60% oily dispersion of sodium
hydride are added. To the clear solution 8 g of 5-(morpholin-4-yl)isatoic
anhydride is added and the mixture is stirred at room temperature for 10
hours. The reaction mixture is diluted with 70 m! of water and extracted
with 2 X 30 m! of ethyl acetate. The aqueous phase is evaporated in
vacuum, the solid residue is dissolved in 20 ml of water, the pH is
adjusted to 6 with acetic acid. The precipitated material is filtered off,
washed with water. After drying 6.5 g of the title compound is obtained,
m.p.: 291 °C.

'"H-NMR (DMSO-dg) 7.27ppm (m, 1H), 7.14 (m, 1H), 7.03 (m, 1H),
3.74 (m, 4H), 3.12 (m, 4H).

25



10

15

20

25

150 ml of ethyl acetate is added. The precipitated yellow crystalline
material is filtered off, dissolved in 15 ml of water. The pH of the mixture
is adjusted to 6 with acetic acid. The precipitated material is 15 filtered off,

wlashoghwith water and dried, to obtain 4.2 g of the title compquRethNWReooso

172 C. 1H-NMR (DMSO-d6) 7.85 ppm (m, 1H), 7.0-6.9 (m, 2H), 3.67 (in,
4H), 2.85 (In, 4H) 20 b ) 2-Amino- 5 (morpholln 4 yI ben20|c aC|d The
mmt)JﬁeAfrﬁ o8 Zydino-A-ehinpdrd

e R A Bl ﬁé’?%i&hﬂéi?gﬁ
o s %wgt&am&gsomﬁewa P20 °C for 4

.M.p.: 242 T. H d6) 7.25 ppm (m, 1H), 6.96 (m,

1Hﬁoﬁ:§2’l(m: dbbled. ﬁ&@moéhﬂ;ﬂm (spatedono3P0gwdisgehe pH of
PCT/11U2004/000050 c.) 5-(Morpholin-4-yl)isatoic anhydride: To.the
mbhierabiere gS@rdzuéﬁﬁ R (HFDRETR SRR3R aXids s Hytirband

D e

Beherid Betimddom ghexpgdgaction mixture the solid material is
flltere off, washed with 50 ml of ether. The product is stirred for 5

mlddMKEMS@rd@fBéwwﬂﬁmhéﬁﬁk drdPs(m) dEiethfaind Hisis
flltgrggi E) Eﬁ% vga?l}je(sd WI %rako(fl\q}ei%nol After drying 7 g of

Mgu
fI

f) 2-Amino-3-cyano-4-benzylamino-6-(morpholin-4-yl)quinoline:

3 g of 2-amino-3-cyano-4-chloro-6-(morpholin-4-yl)quinoline and 6 ml
of benzylamine are stirred at 125 °C for 3 hours. The reaction mixture is
poured onto 30 ml of water. The precipitated material is filtered off,
washed with 20 ml of water. After drying 2.3 g of the title compound is
obtained, m.p.: 202 °C.

'H-NMR (DMSO-dg) 8.14 ppm (m, 1H), 7.5-7.2 (m, 8H), 5.85 (s, 2H),
5.04 (d, 2H), 3.65 (m, 4H), 3.1 (m, 4H).

g.) 4-Methoxy-N-(4-methoxybenzoyl)-N-(6-(morpholin-4-yl)-4-

benzylamino-3-cvanoguinolin-2-yl)benzamide:

To the solution of 0.4 g of 2-amino-3-cyano-4-benzylamino-6-
(morpholin-4-yl)quinoline in 2 ml of pyridine, 0.4 ml of 4-
methoxybenzoyl chloride is added under stirring and cooling. The

reaction mixture is stirred at 80 °C for 8 hours, and then poured onto
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10 the title product is obtained, m.p.: 235 T. 'H-NMR (DMSO-d6) 7.8ppm
(m, 1H), 6.78 (m, 1H), 6.66 (m, 1H), 3.73 (m, 4H), 2.92 (m, 4H). d.)
2-Amino-3-cyan-4-hvdroxy-6-(morpholin-4-yl)quinoline: 15 4 g of
malonitrile is dissolved in 50 ml of dimethylformamide. To the solution, in
several portions, 2.4 g of 60% oily dispersion of sodium hydride are
added. To the clear solution 8 g of 5-(morpholin-4-yl)isatoic anhydride is
added and the mixture is stirred at room temperature for 10 hours. The
r@ﬁl%ﬁ%&%ﬁt@rd'ﬁ{ 9;137 L RORNRLETANY X ?8839{%0\)0’ mh%c?(tﬁqoe
ml of ethyl acetate. T gueous phase Is evaporate in vactum
safithrasidlie fsalissnlveftdn @6, tnicoiater dfiehpttide adipteditriG yvith
acetic acid. The precipitated material is filtered off, washed with water.
ATRiAEghg8.B-§ b Thtitle compound is obtained, m.p.: 291 T. 25

NS SR8 Shebiuabhe St AR oh i,

27@”8'%35‘131@741@@150 @P@wgrqh&!m I)gugp :giy§ mixture of 1.7 g

of 2-amino-3-Cyano-4- hydroxy-6-(morpholin-4- yl) umoll e and 3.4 ml of
phosphoryl chloride is stirred at 120 C for 4 hours. The cooled reaction
mlxture is poured onto 30 g of ice, the pH of 5 the mlxture iS adjusted to 8

AOEERE ? 1 - @i B gyaxaguinolin-
fl|tel’§d ﬁgéa‘fé%rrﬁjﬂmg 1 59 of the title compound is obtamed m. p 206

To the solution of 2.3 g of 4-methoxy-N-(4-methoxybenzoyl)-N-(6-
(morpholin-4-yl)-4-benzylamino-3-cyanoquinolin-2-yl)benzamide in
20 ml of acetonitrile, 5 ml of 1N methanolic potassium hydroxide
solution is added. The reaction mixture is heated under reflux conditions
for 10 minutes, 1.5 ml of glacial acetic acid is added to it, then it is
neutralized with 15 ml of 1M sodium hydrogen carbonate solution. The
precipitate is filtered off, the yellow crystalline material 1s recrystallized
from the mixture of 5 ml of dimethylformamide and 40 ml of ethanol.
After drying 1.3 g of the title compound is obtained, m.p.: 260 °C.
'H-NMR (DMSO-d) 10.5 ppm (s, 1H), 8.92 (t, 1H), 8.4 (m, 2H), 7.66
(m, 3H), 7.35 (m, 5H), 7.05 (, 2H), 5.1 (d, 2H), 3.82 (m, 8H).

Example 2.
4-Methoxvy-N-16-(4-methvlpiperazin-1-vl)-4-benzvliamino-3-

cvanoquinolin-2-vl]benzamide

In the general formula (I) R' and R® stand for hydrogen atom, R* for
phenyl group, group a.) for 4-methylpiperazin-1-yl group, R® for 4-
methoxyphenyl group, nis I and X stands for -NI-.
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'H-NMR (DMSO-d6) 7.69 ppm (m, 1H), 7.49 (m, 1H), 7.08 (m, iri), 6.83 (s,
2H), 3.74 (m, 4H), 3.08 (M, 4H). 10)
2-Amino-3-cyano-4-benzylamino-6-(morpholin-4-yl)quinoline: 3 g of

W%—%ybgggggyanoA-ChIoro-6-(morpho|in-4-yl)quinoline and Q’E’l_l/f%z;o{)cueﬂooso

benzylamine are stirred at 125 C for 3 hours. The reaction mixture is
poured onto 30 ml of water. The precipitated material is filtered off, 15

L1

washed W20 (AH-RIStAYPI [P 7oA
o A SRR A 430 T o™
peridzinethosyRenza ThdV¢o:0parRBale-4y itk Reppdgmino-3

-cyanoa uinolin-2-yl)benzamide: To the solution of 0.4 g of

2 Rl 4 betiwll acetaed s mddgahdlhetpybaipivatios yeRow of
pyridine, 0.4 ml of 4- methoxybenzoyl chlaride is added under stirring and
oSSRt lkRe Dterialioniistarbalistirsalxedore kamalefiretandlihe st

. ' : inj jak is filtered off. .
R B T et

isisofitedned off,owddhéed Wit WHHR ABMGR-ENBeB2RRT (2 Bf 832 1o
4H), 7.61 (m, 3H), 7.38 (m, 5H), 7.12 (m, 4H), 5.1 (d, 2H), 3.82 (M, 8H).

hgompetis MR (84mdmpholin-4-yl)-4-benzylamino-3-cyaanoquinolin-
YRRRTURSO-dg) 7.89 ppm (d, 1H), 7.03-6.93 (m, 2H), 3.7-3.45 (m,
8H), 2.25 (s, 3H).

\

b.) 2-Amino-5-(4-methylpiperazin-1-ylYbenzeic acid:

The mixture of 9 g of 2-nitro-5-(4-methylpiperazino)benzoic acid, 20 ml
of cyclohexene and 3.5 g of Pd/C (10%) is heated under reflux
conditions in 120 ml of ethanol for 6 hours. The hot reaction mixture is
filtered through celite filter. The filtrate is evaporated to obtain 3.5 g of
the title compound. M.p.: 212 °C

"H-NMR (DMSO-dg) 7.19 ppm (d, 1H), 7.06 (m, 1H), 6.69 (d, 1H), 2.9
(m, 4H), 2.43 (m, 4H), 2.22 (s, 3H).

c.) 5-(4-methvlpiperazin-1-yl)isatoic anhydride:

To the mixture of 5.3 g of 2-amino-5-(4-methylpiperazino)benzoic acid
in 30 ml of dioxane, under stirring and external cold water cooling 6 ml
of diphosgene is added dropwise. The mixture is heated under reflux
conditions for 4 hours. From the cold reaction mixture the solid material
is filtered off, washed with 50 ml of ether. The product is stirred for 5

minutes in the mixture of 50 ml of methanol and 5 ml of triethylamine,

8



10

135

10 To the solution of 2.3 g of 4-methoxy-N-(4-methoxybenzoyl)-N-(6-
(morpholin-4-yl)-4-benzylamino-3-cyanoquinolin-2-yl)benzamide in 20 ml
of acetonitrile, 5 ml of IN methanolic potassium hydroxide solution is

W%dﬁggm;gl;@ reaction mixture is heated under reflux Cond't'o%lf@l%&wm)oosn

minutes, 1. 5 mI of glacial acetic acid is added to it, then itis 15 neutra |zed
with 15 mI a/um h chro arb nat solution. The r C|p|
flﬁm%ﬁ 5?}5 Wl’;trgt ﬁ’gie r?lgcf@ﬁ I é’dnﬁ ure

0 i n§84§30@l of ethanol After drylng 1 3 gof
té@énﬂer%%%négg%n§ talne , m.p.: 260 T. 'H-NMR (DMSO-d6) 10.5

WIW@%W §14p@m 2t), [EDE R0 A HELY, 856@r(n5H)H),05
( 2H), 5.1 (d, 2H), 3.82 (m, 8H). Example 2. 4-Methoxy-N
[é’t@rﬂe?ﬂﬂﬁﬁa&ﬁﬂ;r?lzﬁfm zylamino-3- cyanoquinolin-2-yll
benzamide 25 In the general formula (1) R' and R2 stand for hydrogen
atom, R3 for phenyl group group a. ) for 4- methylplperazm 1-yl group, R6

Z?J\gtn:f &@emﬂtﬂﬁpmérm&w&gﬁl)bé&m aﬁudxm%lmfmmd@ d efthe
2-nitro-5-chlorobenzoic acid and 30 mlg&y meth Iplperazme élrred at
9

1505 6 G YT HORRE Rt GOS80 Y BPEIRYY AT T

Lo oG s sy i, |

apeith vigitheFhginoobiptciedanbiadnidride is added and the mixture is
stirred at room temperature for 10 hours. The reaction mixture is diluted
with 70 ml of water and extracted with 2 X 30 ml of ethyl acetate. The
aqueous phase is evaporated in vacuum, the solid residue is dissolved in
20 ml of water, the pH is adjusted to 6 with acetic acid. The precipitated
material is filtered off, washed with water. After drying 5.2 g of the title
compound is obtained, m.p.: 156 °C.
'H-NMR (DMSO-dg) 7.23 ppm (m, 1H), 7.12 (m, 1H), 7.03 (m, 1H),
3.65-2.83 (m, 8), 2.1 (s, 3H).
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is filtered off, washed with water and dried, to obtain 11.2 g of the title
compound. Mp.: 212 C. 'H-NMR (DMSO-d6) 7.89 ppm (d, IH), 7.03-6.93
(m, 2H), 3.7-3.45 (m, 10 8H), 2.25 (s, 3H). b.)
4-methylpiperazin-1-yl)benzoic acid: The mixtur f
“%% g %émethylplperazmo)benzmc acid, 20 ml of cyclohggﬁ%l%ﬁbélg'gm
g of Pd/C (10%) is heated under reflux 15 conditions in 120 ml of ethanol
for 6 hours The hot reactlon mixture is filtered through celite filter. The

filtrat of the tjtle com ound M 0.
'H- S ‘-' g\ 1 2 v

TS AN 6%235911%9-%)c§féﬂdllﬁtﬁy!ﬁ‘8£§aé"(ul ysatoic

anhydride: To the mixture of 5.3 g of
2- ammaﬁ}ﬁlpdpmamyjlp)gmmhnﬁmmacrﬂcmcﬂ ph&phugl dhkande undtrred at
stirrin ﬁ gnd external cold water cogling 6 ml of diphosgene is added

3

drogwiseCrice ﬂqb&% .éf hé&%@%é@?%ﬂﬂ@%‘%ﬁcﬁﬁ&@f@ﬁ@ﬁ&@ g of ice,

Fro I e she

with %m%r{d tfh d’gl %clt IS'S rre aln%?u%)sdﬁlg{ﬁ%% ??ﬁ{rlé%f

50 %thmﬁtmmgr’éd}h%ﬂé@mmm% AR 3PPARIWYing 1.5 g of
PCTIHU2004/000080 filtered off, washed with 30 ml of methanol. After

dryititg sy esmnouné m@bwmsdomanqeéﬂ% °6: 285 C 'H-NMR
(OMECRAGR Bh8B- 0y 780 873 63 1ED), &% Wi, iy, 7.08 (m, 18D), 6.83

(s, 2H), 3.25-2.57 (m, 8H), 2.29 (s, 3H).

f.) 2-Amino-3-cvano-4-benzylamino-6-(4-methvlpiperazin-1-vl)quinoline:

3 g of 2-amino-3-cyano-4~chloro-6-(4-methylpiperazino)quinoline and

6 ml of benzylamine are stirred at 125 °C for 3 hours. The reaction
mixture is poured onto 30 ml of water. The precipitated material is filtered
off, washed with 20 ml of water. After drying 2.3 g of the title compound
is obtained, m.p.: 176 °C.

'"H-NMR (DMSO-ds) 8.5 ppm (t, 1H), 7.5-7.15 (m, 8H), 5.85 (s, 2H), 5.04
(d, 2H), 3.65-3.12 (m, 8H), 2.23 (s, 3H).

g.) 4-Methoxy-N-(4-methoxvbenzovi)-N-[6-(4-methylpiperazin-1-vyi)-4-

benzylamino-3-cyanoguinolin-2-yllbenzamide:

To the solution of 0.6 g of 2-amino-3-cyano-4-benzylamino-6-(4-
methylpiperazino)quinoline in 2 ml of pyridine, 0.6 ml of 4-
methoxybenzoyl chloride is added under stirring and cooling. The reaction
mixture is stirred at 80 °C for 8 hours, and then poured onto 5 mi of ice-
water. The precipitated material is filtered off, washed twice with 3 ml of

water. After drying 0.63 g of the title compound is obtained, m.p.: 176 °C.
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3.73-2.92 (m, 8H), 2.23 (s, 3H). 5d.)
2-Amino-3-cyano-4-hydroxv-6-(4-methylpiperazin-I-vl)guinoline: 2 g of
malonitrile is dissolved in 30 ml of dimethylformamide. To the solution, in
several portions, 1.3 g of 60% oily dispersion of sodium hydride are
added. To the clear solution 6.5 g of 5-(4 10 methylpiperazino)isatoic acid
anhydride is added and the mixture is stirred at room temperature for 10
hours. The reaction mixture is diluted with 70 ml of water and extracted

ST BN OSSR 19,72

adjissieSiHg, 6/with (et Boisl. IThe PReEIpBa8I (55 IniyeBial 1 TIOR8 gehoR H), 2.25
washed with water. After drying 5.2 g of the title compound is obtained,

m.fS: 388)C. '"H-NMR (DMSO-d6) 7.23 ppm (m, 1H), 7.12 (in, 1H), 7.03 (in,

1H), 3.65-2.83 (m, 8), 2.1 (s, 3H). 29 WO 2005/009969

PCT/HU2004/000080 e.)

2-ANYIONTCHRAL EITOOr Gty BIRGSAZ MU hiio-3-

go
metirahpirerazoio) Hindlinenaadddal of phosphoryl chloride is stirred at 5
120 C for 4 hours. The cooled reaction mixture is poured onto 40 g of ice,

thelisHEbe trelwiieiuefis dugised-10.emyt 054 Soteinaxdreriaey | )-V-(6-(4-
e e T LA O A
(M1 3h1 #2488 ollirif 0% i B R $Rethanolic potassium hydroxide solution

is added. The reaction mixture 1s heated under reflux conditions for 10

minutes, 1 ml of glacial acetic acid is added to it, then it is neutralized with
12 ml of 1M sodium hydrogen carbonate solution. The precipitate is
filtered off, the yellow crystalline material is recrystallized from the
mixture of 15 ml of methanol and 35 ml of water. After drying 1.1 g of the
title compound is obtained, m.p.: 173 °C.

'H-NMR (DMSO-d) 10.53 ppm (m, 1H), 8.39 (m, 1H), 7.95 (m, 2H),
7.57 (m, 3H), 7.34 (m, SH), 7.04 (m, 2H), 5.1 (m, 2H), 3.82 (s, 3H), 3.52-
2.98 (m, 8H), 2.25 (s, 3H).

Example 3.

4-Methoxy-N-(6-dimethvlamino-4-benzylamino-3-cvanogquinolin-2-

vl)benzamide

In the general formula (1) R' and R? stand for hydrogen atom, R’ for
phenyl group, group a.) for dimethylamino group, R® for 4-methoxyphenyl
group, nis 1 and X stands for -NH-.

a.) 2-Nitro-5-dimethylaminobenzoic acid:
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10 (s, 2H), 3.25-2.57 (m, 8H), 2.29 (s, 3H).)
2-Amino-3-co0-4-benzylamino-6-(4-methylipiperazin-1-yl)quinoline: 3 g of
2-amino-3-cyano-4-chloro-6-(4-methylpiperazino)quinoline and 6 ml of

wWF

naxlamins are stirred at 125 C for 3 hours. The reaction 1?@%#&&%00080
poured onto 30 ml of water. The precipitated material is filtered off,

washed with 20 ml of water. After drying 2.3 g of the title compound is

obt

g 1 € RSP et o

- 4-Mgiheondddnewiianhrnzoxhibh i ¢AmalatdpRreifod 6 héurs. The

benzylamino-3-cyanoquinotin-2-yllbenzamide: To the solution of 0.6 g of

2-affiReLRBYEROUD Eheyrpanses.(thawesigysptirsahed imbinalo b water.

f pyridine, 0.6.ml of 4 25 meth higride is added under stirri

o BRSO SRR A S B SR piBited
PouiRl SRt B/ SRk Hean RIS THE RepsiPsated matTialig liatef L8 dried, to

washed twice with 3 ml of water. After drying 0.63 g of the title compound

is oblatimad] f.g.of ME&TitldEtMRIDMBO-HEE 839 ppm (m, 1H), 7.95

(m

e T AR 45 7 R & T 6 88 s (1, ke, Vi, 3.0 65,

4- OXy-N-[6-(4-methylpiperazin-1-yl)-4-benzylamino-3-
cyanoduinolin-2-yllbenzamide

b.) 2-Amino-5-dimethylaminobenzoic acid:

The mixture of 2.1 g of 2-nitro-5-dimethylaminobenzoic acid, 7 ml of
cyclohexene and 1.5 g of Pd/C (10%) is heated under reflux conditions in
60 ml of ethanol for 6 hours. The hot reaction mixture is filtered through
celite filter. The filtrate is evaporated to obtain 1.1 g of the title
compound. M.p.: 232 °C

"H-NMR (DMSO-dg) 7.01 ppm (m, 1H), 6.84 (m, 1H), 6.78 (m, 1H), 2.88
(s, 6H).

¢.) 5-Dimethylaminoisatoic anhydride:

To the mixture of 8.9 g of 2-amino-5-dimethylaminobenzoic acid in 60 ml
of dioxane, under stirring and external cold water cooling 10 ml of

diphosgene is added dropwise. The mixture is heated under reflux

conditions for 4 hours. From the cold reaction mixture the solid material is

filtered off, washed with 50 ml of ether. The product is stirred for 5
minutes in the mixture of 50 m! of methanol and 5 m! of triethylamine,
filtered off, washed with 30 ml of methanol. After drying 7 g of the title
product is obtained, m.p.: 258 °C
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To the solution of 2.3 g of 4-methoxy-N (4-methoxybenzoyi)-N-(o™-(4-
methylpiperazino)-4-benzylamino-3-cyanoquinolin-2-yl)benzamide in 10
15 ml of acetonitrile, 4 ml of IN methanolic potassium hydroxide solution

“jé @‘qg%qgg'gpe reaction mixture is heated under reflux condit%@z /00?]080

minutes, 1 ml of glacial acetic acid is added to it, then it is neutralized wit
12 ml of 1M sodium hydrogen carbonate solution. The precipitate is

it o TS 1 Sl o LD (o o AR Qg 113 e D 2:97
title(gpw#OUNd is obtained, m.p.: 173 T. 1H-NMR (DMSO-d6) 10.53 ppm

(in, 1H), 8.39 (m, 1H), 7.95 (in, 2H), 7.57 (m, 3H), 7.34 (m, 5H), 7.04 (m,
2H), 5.1 (m, 2H), 3.82 (s, 3H), 3.52- 2.98 (m, 8H), 2.25 (s, 3H). 20

yhbgozapids i e seper i pasiai iRd B seatdaiiAgehide in
atom, R3 for 25 phenyl group, group a.) for dimethylamino group, R6 for
4-meteriphertiongrdup grosbdnanxhstdrids f66%N61lyadjspersion is added. To
N%-S-dimethyl,aminobenzoic,acid: 3i WO 2005/009969

P CHRSATARUBD S8 baiREEhY ereiSRRIEIS. ARIDE e Jsiadsd and
@ e A R R el o

ml efilvéer with 70 ml of water and extracted with 2 X 30 ml of ethyl acetate.

. PR AN T4

The aqueous phase is evaporated in vacuum, the solid residue is dissolved
in 20 mi of water, the pH is adjusted to 6 with acetic acid. The precipitated
material is filtered off, washed with water. After drying 6.5 g of the title
compound is obtained, m.p.: 360 °C.

"H-NMR (DMSO-ds) 7.43 ppm(m, 1H), 7.23(m, 1H), 7.11(m, 1H), 2.95(s,
6H).

e.) 2-Amino-3-cyano-4-chloro-6-dimethylaminoguinoline:

The mixture of 1.7 g of 2-amino-3-cyano-4-hydroxy-6-
dimethylaminoquinoline and 3.4 ml of phosphoryl chloride is stirred at
120 °C for 4 hours. The cooled reaction mixture is poured onto 30 g of ice,
the pH of the mixture is adjusted to 8 with 10% sodium hydroxide
solution and the precipitated material is filtered off. After drying 1.5 g of
the title compound is obtained, m.p.: 285 °C.

'H-NMR (DMSO-dg) 7.43 ppm(mm,1H), 7.21(m, 1H), 7.05(m, 1H),
6.75(s, 2H}), 2.99(s, 6H).
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“me,g%ﬂmg, 6.59 (m, 1H), 6.48 (m, 1H), 3.0 (s, 6H). 10 b.)

The pH of the mixture is adjusted to 6 with acetic acid. The precipitated 5
yellow crystalline material is filtered off, washed with water and dried, to
obtain 3.4 g of the title compound. Mp.: 189 C. 'H-NMR (DMSO-d6) 7.78

. : \ : . PCT/HU2004/00008
2-Amino-5-dimethylaminobenzoic acid: The mixture of 2.1 g of 0080
2-nitro-5-dimethylaminobenzoic acid, 7 ml of cyclohexene and 1.5 g of

PAIC 3090\ igsies el candtene 1 SO hoHaNTHBNSe.

is evapgrafeat senbhial dyarthel.itlel s 6.5 0omRs 1AM iMbRuiABASS and 6 ml of
'H-NMR (DMSQ-d6) 7.01 ppm (m, 1H), 6.84 (m, 1H), 6.78 (m, 1H), 2.88

(s, 6rPeRZy AmIne #RAstimersatdid arihyi@ide heorso The reaetienomd:duge is

of 2-amino-5-dimethylaminobenzoig acid in.60 ml of dioxane, er

ctrr A LR A A StE o SR e P BERb Lt off
dropwiaghZhe Rk DO Beaigrs O«Qﬁféf?iﬂ‘i?in%olﬂ.@' BF (€ fiIOWSHPIAMRA is
the cold reaction mixture the solid material is filtered off, washed with"50

ml of @thainetheprodd6tisGtirred for 5 25 minutes in the mixture of 50 ml

of mgthanol and 5 ml of triethylamine, filtered off, washed with 30 m] of

methaifol NHRIERYIG 7 of the-fitfe> PRITGED i< Beelridannt ), 758-¢ 33(m, TH),

mél%ggieﬁg%ﬁ%%%%%ﬁﬁ%@%)H_NMR (DMSO-d6) 7.56 ppm

g.) --Methoxy-N-(4-methoxybenzovl)-N-(6-dimethylamino-4-

benzviamino-3-cvanoguinolin-2-vi)benzamide:

To the solution of 0.4 g of 2-amino-3-cyano-4-benzylamino-6-
dimethylaminoquinoline in 2 mi of pyridine, 0.4 ml of 4-methoxybenzoyl
chloride is added under stirring and cooling. The reaction mixture is
stirred at 80 °C for 8 hours, then poured onto 5 ml of ice-water. The
precipitated material is filtered off, washed twice with 3 m] of water. After
drying 0.53 g of the title compound is obtained, m.p.: 156 °C.

'H-NMR (DMSO-ds) 8.35 ppm(m, 1H), 7.9(m, 2H), 7.47(m, 5H), 7.3(m,
5H), 7.1(m, 4H), 5.12(m, 2H), 3.82(s, 3H), 3.0(s, 6H).

h.) 4-Methoxy-N-(6-dimethylamino-4-benzylamino-3-cyanoguinolin-2-

vl}benzamide

To the solution of 2.3 g of 4-methoxy-N-(4-methoxybenzoyl)-N-(6-
dimethylamino-4-benzylamino-3-cyanoquinolin-2-yl}benzamide in 20 ml
of acetonitrile, 5 ml of 1N methanolic potassium hydroxide solution is
added. The reaction mixture is heated under reflux conditions for 10
minutes, 1.5 ml of glacial acetic acid is added to it, then it is neutralized

with 15 ml of 1M sodium hydrogen carbonate solution. The precipitate is
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(s, 6H). d.) 2-Amino-3-cyano-4-hydroxy-6-dimethylaminoguinoline: 5 To
the solution of 4 g of malonitrile in 50 ml of dimethylformamide in several
portions 2.4 g of sodium hydride 60% oily dispersion is added. To the
clear solution 8 g of 5-dimethylaminoisatoic anhydride is added and the
mixture is stirred at room temperature for 10 hours. The mixture is diluted

ith.70 t tracted,with 2 X 30 ml.of ethyl acgtate, 10 Th
S e e G AT e LSt bl e L 2heb H0da e
20 S . i, o _
e B A B o JL SR A drving
compogird ihehidipedmpourdbsHBMNME RMSOIIICT,43 ppm(m, 1H),

7.23(m, 1?8, 7.11(m, 1H), 2.95(s, 15 6;—3. e) |
2-Ah VAMYLE Onilbl6-dimpth{iamAdhubdihe, ThE nmhddlest2D),

g -aming-3:C -4- oxy=6-.di laminoquingli %3 | of

b S e s h1ah 2t T oA Nbine Fhe coslactblerpRCs: 61
mixture is poured onto 30 g of ice, the pH of the mixture is adjusted to 8

with 10% sodium hydroxide solution and the precipitated material is
filtgiradmfiler drying 1.5 g of the title compound is obtained, m.p.: 285

0-d6) 7.43 ppm(mm,1H), 7.21(m, 1H), 7.05(m, 1H), 25 ,
- bsgimethlenimpshddefapiogthvianinaiedstygnoquinolin-

7

2-6@\}1[1)%3? a%q?dé-benzylam|no-6-d|methylammoqumollne:

In the general formula (I) R' and R” stand for hydrogen atom, R’ for 2-
furylamino group, group a.) for dimethylamino group, R® for 4-

methoxyphenyl group, n is 1 and X stands for -NH-.

a.) 2-Amino-3-cyano-4-I2-furylmethylamino]-6-dimethylaminoquinoline:

3 g of 2-amino-3-cyano-4-chloro-6-dimethylaminoquinoline and 6 mi of
furfurylamine are stirred at 125 °C for 3 hours. The reaction mixture is
poured onto 30 ml of water. The precipitated material is filtered off,
washed with 20 ml of water. After drving 2.05 g of the title compound is
obtained, m.p.: 235 °C.

'H-NMR (DMSO-dy) 8.7 ppm(m, 1H), 7.6(m, 1H), 7.35-7.23(m, 3H), 6.8
(s, 2H), 6.4(m, 2H), 5.06(d, 2H), 2.96(s, 6H).

b.) 4-Methoxy-N-(4-methoxybenzovl)-N-(6-dimethylamino-4-[2-

furylmethylaminol-3-cvanoquinolin-2-vllbenzamide:

To the solution of 0.4 g of 2-amino-3-cyano-4-{2-furylmethylamino|-6-

dimethylaminoquinoline in 2 ml of pyridine, 0.4 mi of 4-methoxybenzoyl

35



10

15

20

25

3 g of 2-amino-3-cyano-4-chloro-6-dimethylaminoquinoline and 6 ml of
benzylamine are stirred at 125 C for 3 hours. The reaction mixture is
poured onto 30 ml of water. The precipitated material is filtered off, 5
washed with 20 ml of water. After drying 2.3 g of the title compound is
obtained, m.p.: 265 C. 'H-NMR (DMSO-d6) 8.55-8.45 ppm(m, 2H), 7.8(m,

1Hy\2iézﬁ’8{if{| @2#&%&@&&5 5 OE_; ?ﬁg}é}mgraﬁfbe fe'g)ctlon n)uxture is stirred
benpdamMing-QYRBANIRREINT 'MQQ&'&%‘@%T%EHS@%@QP T petelpitated

2-amino-3-cyano-4-benzylamino-6- dimethylaminoquinoline in 2 ml

pynidineri@ld snfitedent etfioxyheihedywiblovidehiS added wder siifisg dndng 0.5 g
cooling. The reaction mixture is 15 stirred at 80 C for 8 hours, then poured

ont{8ha 6 - eampsrimd é%?@@ﬁﬂ@‘ﬂed%teﬁﬁﬁls@ltered off, washed

oI DN G ot (O R Dot 24, 210

7.43 @0 SRR, 3My( ST L(m, 4H), 5.12(m, 2H), 3.82(s, 3H), 3.0(s, 6H).

20 h.) 4 Methoxv-N- (é dimethvlamino-4-benzylamino-3-cyanoquinolin-2-

yl)benzamide To the solution of 2.3 g of

4- methox / N (4 methoxybenzoyl N (6- )
) \ by ‘ ! O

25 of actnltrli 52ml fIN methc?nollpotassmm hydrOX|de solutlon is
ad&g%#ﬁe-reac{}mﬂ-yn&%ureﬁmneated under reflux conditions for 10
mingeselss i ehabdciat aceiuasidisaade e e s aesbidizad -

dimethylamino-4-|2-furylmethylamino]-3-cyanoquinolin-2-yl)benzamide

in 20 ml of acetonitrile, 5 ml of 1N methanolic potassium hydroxide
solution is added. The reaction mixture is heated under reflux conditions
for 10 minutes, 1.5 ml of glacial acetic acid is added to it, then it is
neutralized with 15 ml of 1M sodium hydrogen carbonate solution. The
precipitate is filtered off, the yellow crystalline material is recrystallized
from the mixture of 5m! of dimethylformamide and 40 ml of ethanol. After
drying 1.1 g of the title compound is obtained, m.p.: 195 °C.

'H-NMR (DMSO-ds) 10.5 ppm(m, 1H), 8.25(t, 1H), 7.98(m, 2H), 7.63-
7.03(m, 7H), 6.42 (d, 1H), 5.04(d, 2H), 3.85(s, 3H), 3.05(s, 6H).

Example 5

4-Methoxvy-N-(6-dimethvlamino-4-12-thienvlmethylaminol-3-cyanoquinolin-

2-vl}benzamide

In the general formula (I) R" and R? stand for hydrogen atom, R® for 2-
thienylmethylamino group, group a.) for dimethylamino group, R® for 4-

methoxyphenyl group, i is 1 and X stands for -NH-.
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with 15 ml of 1M sodium hydrogen carbonate solution. The precipitate is
34 filtered off, the yellow crystalline material is recrystallized from the
mixture of 5ml of dimethylformamide and 40 ml of ethanol. After drying

wo 308sphibg title compound is obtained, m.p.: 185 T. 'H NMR: (LM 855980080
)

10.5 ppm(m, 1H), 8.35(m, 1H), 7.91(m, 2H), 5 7.53(m, 3H), 7.3(m, 5H),
7.02(m, 2H), 5.1(m, 2H), 3.85(s, 3H), 3.0(s, 6H). Example 4
4-Methoxy-N-(6-dimethylamino-4-12-furyimetnnyiaminoi -3-cyanoquinolin-
2- yII)benzamlde 1 0 In the general formula (1) R' and R2 stand for

hyl W§ol%pe

2- Amlno 3-cyano-4-[2-fu Iretthylamlnol -6- dlmethylamlnoqumollne 3 g of

2-amino-3-cyano-4-chloro-6-dimethylaminoquinoline and 6 ml of
fugueyRranenard strree dt-chiooofér dimsihy laninequinalinikeand Gml of 2-

0 ml of water. Th it IItdff20
R A P oot R e
gei@a@e%fbrso%ﬁﬁ JF WhhiM R&@?éazﬂ%& RRBI Rt vashed
35-7.23(m, 3H), 6.8 (s, 2H), 6.4 ), 5.06(d, 2H), 2.96(s, 6H). 25 b.)

eivhe R{bxdk o thaterb dozey Jiite diP et of dheinild-¢2mpound is obtamed

furylmethyl%mino]-B-cvanoquinoIin-2-yl)benzamide:
m.p.: 211°C.

"H-NMR (DMSO-d¢) 8.2 ppm(m, 1H), 7.46-6.95(m, 6H), 6.08(s, 2H), 5.18(d,
2H), 2.94(s, 6H).

b.) 4-Methoxy-N-(4-methoxybenzov)-N-{(6-dimethylamino-4-{2-

thienvimethvlaminol-3-cvanoquinolin-2-vi)benzamide:

To the solution of 0.4 g of 2-amino-3-cyano-4-[2-thienylmethylamino]-6-
dimethylaminoquinoline in 2 ml of pyridine, 0.4 m] of 4-methoxybenzoyl
chloride is added under stirring and cooling. The reaction mixture is stirred at
80 °C for 8 hours, then poured onto 5 ml of ice-water. The precipitated
material is filtered off, washed twice with 3 m! of water. After drying 0.43 g
of the title compound is obtained, m.p.: 171 °C.

'H-NMR (DMSO-dy) 8.35 ppm(m, 1H), 7.9-7.05(m, 14H), 5.12(m, 2H),
3.82(s, 6H), 3.0(s, 6H).

c¢.) 4-Methoxy-N-(6-dimethylamino-4-[2-thienylmethylamino]-3-

¢vanoguinolin-2-vlYbenzamide

To the solution of 2.3 g of 4-methoxy-N-(4-methoxybenzoyl)-N-(6-

dimethylamino-4-[2-thienylmethylamino]-3-cyanoquinolin-2-yl)benzamide
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To the solution of 0.4 g of 2-amino-3-cyano-4-j2-furylmethylamino]-6-
dimethylaminoquinoline in 2 ml of pyridine, 0.4 ml of 4-methoxybenzoyl 35
chloride is added under stirring and cooling. The reaction mixture is stirred
at 80 C for 8 hours, then poured onto 5 ml of ice-water. The precipitated
material is filtered off, washed twice with 3 ml of water. After drying 0.5 g

et ompound. sota 143 T. 5 'H-NMR, SOd
18 (Hi; ﬂqc a @;1}_](4,?,1 49; %a@gﬂ§%ﬁﬁﬂ§ %ge solution

1?}/%4%%%?3[#%(}669 %ﬁiﬁ%@ﬁé@%@éﬁ lﬁﬁﬁgﬁﬁggg‘% l?dltl()l’is for 10

rAimetboxy-HNd- Gfegm@éitdim@ﬂn@is added to it, then it is neutralized with
dlmethylamnlno -4-[2-furylmethylamino] -3 cyanoqumolln -2-yl)benzamide

lid 2ol raf dceedhime B gt n Nareonatoho biiassidrhapresigdtate 1s filtered

reflu conditions

qﬁﬂf O ) A A T AaliHeg OmALe [ e of Sml of
?Mﬁhﬁa@ﬂ@& W ﬁ?PmMSE%ﬁéfQﬂﬁﬁf‘ng'P&' oFie e

preC|p| ate is filtered off, the yellow crystalline material is ecry

deanpthenddiig wbtairipdl @ﬁ@m&@&lﬂ@mamlde and 40 ml of ethanol. After

(drying 1.1 g of the title compound is obtained, m.p.: 195 T. 'H-NMR
BISGRI N S rsinrHO 2 ppeS, 1H), .08k )7 288G bEH3-6.96(m,

gmegh%@%fé{l)&l é%ﬁ%lgmogﬁ%&h y I?;noeStéli/le?ﬂ i)nollz-)s(’?cr;gr?oz uinolin-

2-yl)benzamide

Example 6

4-Methoxy-N-[6-(piperazin-1-yl}-4-benzylamino-3-cvanoquinolin-2-

vi]benzamide

In the general formula (I) R' and R? stand for hydrogen atom, R’ for phenyl
group, group a.) for piperazino group, R® for 4-methoxyphenyl group, o is 1
and X stands for -NH-.

a.) 2-Nitro-5-(4-benzylpiperazin-1-yl)benzoic acid:

The mixture of 20 g of 2-nitro-5-chlorobenzoic acid and 50 ml of N-
benzylpiperazine is stirred at 120 °C for 6 hours. To the reaction mixture

250 ml of ethyl acetate is added. The precipitated yellow crystalline material
is filtered off, dissolved in 200 ml of water. The pH of the mixture is adjusted
to 6 with acetic acid. The precipitated material is filtered off, washed with
water and dried, to obtain 30 g of the title compound. Mp.: 172 °C.

"H-NMR (DMSO-dq) 7.8-6.7 ppm (m, 8H), 3.5 (s, 2H), 3.5-2.8 (m, 8H).
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25 In the general formula (I) Rr and R2 stand for hydrogen atom, R3 for 2-
thienylmethylamino group, group a.) for dimethylamino group, R6 for 4-
methoxyphenyl group, nis 1 and X stands for -NH-. 36 0 WO
wePOr 89 PCT/HU2004/000080 a.)2-Amino-3-c ay PCT HU2004/000080
no- 4 |enylmeth aamino -6-damethylaminoquinoline: 3go
2-amino- 3 -cyano-4-chloro-6-dimethylaminoquinoline and 6 ml of 2- 5
thlen Imethylamlne are stlrred at 125 C for 3 hours. The reaction mixture
qredivhid Y2l : {21322V tetiad is filtered off,
Washed Wlth 20 mI of water. After drylng 1.9 g of the titte compound is
obtained, m.p.: 211 C. 'H-NMR (DMSO-d6) 8.2 ppm(m, 1H), 7.46-6.95(m,

6Fhe eraR(Ere b7 6oL {0 - A 8HH-(4- Yt Bbip Brhzin- 1 -yl benzmc acid, 15 ml
4-Methoxy-N-(4- methoxybenzoyl) -N-(6-dimethylamino-4-

m‘émhémymmd@@aﬁ@m&tﬁ%mm mdexeafhm@@mﬁti@ns in

AR TRRRR RS0 SR REhE b PR AUein Sl youeh

inede jrpovad Hmﬁfesfér H0d9:e834 gbtHiR FLAFIBR RIS t%?ﬂg@ﬁ'nd.

at 80 C for 8 hours, then poured onto 5 ml of ice-wateér. The precipitated
Miteridldg filfered off, washed twice with 3 ml of water. After drying 0.43 g

20 of the title compound is obtained, m.p.: 171 T. 'H-NMR(DMSO-d6) 8.35
oS IRHDMS: é)ﬂli I 3461 BRER(E A4, 386 & (B, 65819 (m, 8H).

c¢.) 5-(4-benzylpiperazin-1-vl)isatoic anhydride:

To the mixture of 15 g of 2—amino~54(4-benzy1piperazin-1—yl)bcnzoic acid in
90 ml of dioxane, under stirring and external cold water cooling 12.7 ml of
diphosgene is added dropwise. The mixture is heated under reflux conditions
for 4 hours. From the cold reaction mixture the solid material is filtered off,
washed with 120 ml of ether. The product is stirred for 5 minutes in the
mixture of 100 ml of methanol and 10 m! of triethylamine, it is filtered off
and washed with 50 m! of methanol. After drying 17 g of the title product is
obtained, m.p.: 235 °C.

"H-NMR (DMSO-dg) 7.68-7.1 ppm (m, 8H), 3.6 (s, 2H), 3.5-2.5(m, SH).

d.) 2-Amino-3-cyano-4-hydroxy-6-(4-benzvlpiperazin-1-yl)quinoline:

6.1 g of malonitrile is dissolved in 100 ml of dimethylformamide. To the
solution, in several portions, 3.6 g of 60% oily dispersion of sodium hydride
are added. To the clear solution 18 g-of 5-(4-benzylpiperazin-1-yl)isatoic
anhydride is added and the mixture is stirred at room temperature for 10

hours. The reaction mixture is diluted with 100 ml of water and extracted
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c.) 4-Methoxy-N-(6-dimethylamino-4-f2-thienylmethylaminol-3- 25
cyanoquinolin-2-yl)benzamide To the solution of 2.3 g of
4-methoxy-N-(4-methoxybenzoyl)-N-(6-
IMegRino-4-[2-thienylmethylamino]-3-cyanoquinolin-2- 3 [
ng%ﬁ éo ml of acetonitrile, 5 ml of IN methanolic potassium E}% %@m&wu
solution is added. The reaction mixture is heated under reflux conditions
for 10_minutes, 1.5 ml of glacial acetic acid is added to it, then it is

ﬁ‘éﬁheﬁ.?@é@vﬁﬂ abethdrrcartdihe W%@é@b&ﬁ@dﬁaﬁ@wm mh‘éaCUUm

C filtered 5 off, th alli terial s re
Eée?n e mlsﬁudre o msf% W rﬁsg #g%n% ad I181a &1 fglW ith
b hdid and mm&@d%mpmﬁéwﬁ@a%lm théGtdeipltMbBmaterial is
(DMSO-d6) 10.5 ppm(m, 1H), 8.3(t, 1H), 7.98(m, 21-1"), 7.63-6.96(m,
&ﬂk%@d(@lffzH@ﬂl%(@jﬁi—l}ca&%ésﬁét—ldﬂﬁlgﬁmﬂo@cﬁ' the title compound is
4-Methoxy %qﬁ{ézm-l -yl)-4-benzylamino-3-cyanoquinolin-2-
ﬂh)téﬁi%l 5 general formula (1) R' and RZ stand for hydrogen
& f r on BiRSrazing. g RO
ﬁ'f“etmhoxﬁ%?%%? 7 R QIO ELGIR I35 (. 1),
2-Nitro-5-(4-benzylpiperazin- | -yl)benzoic acid: 20 The mixture of 20 g of

2-nitro- 5 chloroben20|c acid and 50 ml| of N- benzylpiperazine is stirred at
£20 £ AninRedreyanonchlonef-fidsbenzylpiperazin-1-yl)quinoline:

The mixture of 14 g of 2-amino-3-cyano-4-hydroxy-6-(4-benzylpiperazin-1-
yl)quinoline and 28 ml of phosphory! chloride is stirred at 120 °C for 6 hours.
The cooled reaction mixture is poured onto 500 g of ice, the pH of the
mixture is adjusted to 8 with 10% sodium hydroxide solution, and the
precipitated material is filtered off. After drying 14.5 g of the title compound
is obtained, m.p.: 206 °C.

"H-NMR (DMS0-dg) 7.7-7.14 ppm (m, 8H), 6.9 (s, 2H), 3.7 (s, 2H), 3.5-2.5
(m, 8H). |

f) 2-Amino-3-cyano-4-benzylamino-6-(4-benzylpiperazin-1-vl)guinoline:

14 g of 2-amino-3-cyano-4-chloro-6-(4-benzylpiperazin-1-yl)quinoline and
28 ml of benzylamine are stirred at 125 °C for 4 hours. The reaction mixture
is poured onto 100 ml of water. The precipitated material is filtered off,
washed with 2 x 50 ml of water. After drying 8 g of the title compound is
obtained, m.p.: 202 °C.

"H-NMR (DMSO-dg) 8.1 ppm (m, 1H), 7.5-7.2 (m, 13H), 5.8 (s, 2H), 5.0 (d,
2H), 3.54 (s,2H), 3.5-2.5 (m, &H).
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250 ml of ethyl acetate is added. The precipitated yellow crystalline
material is filtered off, dissolved in 200 ml of water. The pH of the mixture
is adjusted 25 to 6 with acetic acid. The precipitated material is filtered off,
wlas mw@ water and dried, to obtain 30 g of the title compopng-MPoooso
172 C. 'H-NMR (DMSO-d6) 7.8-6.7 ppm (in, 8H), 3.5 (s, 2H) 3.5-2.8 (m,
8H). 38 WO 2005/009969 PCT/11U2004/000080 b.)

: he mllxture of6 9 of _

g Ogggﬁl&%@ |§ *&g@@ﬂﬁﬂﬂiﬂ%@@%@ﬂw 5 120 ml of ethanol

for G hours eaction mixture s filered through celite filter. The

filtrate is evaporated to obtain 4.8 g of the title compound. M.p.: 242 C.

'H-NMR (DMSO-d6) 7.5-6.8 ppm (m, 8H), 3.68 (s % 3H), 3.5-2.95 (m, 8H).
engianin

1o thessplwsianypb Braﬂﬁ%wgmo%c 15 ¢

lﬁze}ﬂg%l'n%éan ana co \}\%a el)fgz?oo ?%é@a}t% C%lxll% a@% ml of
ﬁi’éiﬁgr idrapvdse. The MM%E&%@W@H@W@W&@&@@M;%

hours. From the cold reaction mixture the solid material is filtered off,
anbhealingh Tilze m@ﬁ@tﬂmm&m@ maﬂm@;ﬁtmd@oﬁ% Rlrones, ﬁhﬂﬂepoured

mlxtt\jggs%];ég,) ?}1?"';% r n&??gnf?g?]ig:t%ff trleth |t| |fl(f red

W I3 5(?15%@9 Hﬁ\él\"(ﬁm'&%%’@ JfQﬁJt&lE%rﬁﬁo@ﬁB 1§ 6
@btanied; JrTypanbsd- ﬁ@droxy 6-(4-benzylpiperazin-l-yl auinoline:
'H-NMR (DMSO-dg) 8.92 ppm (t, 1H), 8.32 (m, 4H), 7.61 (m, 3H), 7.38 (m,

SH), 7.12 (m, 4H), 5.1 (d, 2H), 3.82 (s, 6H), 3.56 (s, 2H), 3.5-2.5 (m, 8H).

h.) 4-Methoxy-N-[(6-(4-benzylpiperazin-1-yl}-4-benzylamino-3-

cyvanoguinolin-2-vllbenzamide

To the solution of 2.0 g of 4-methoxy-N-(4-methoxybenzoyl)-N-(6-(4-
benzylpiperazin-1-yl)-4-benzylamino-3-cyanoquinolin-2-yl)benzamide in

20 ml of acetonitrile, 4 ml of 1N methanolic potassium hydroxide solution is
added. The reaction mixture is heated under reflux conditions for 10 minutes,
1.5 ml of glacial acetic acid is added to it, then it is neutralized with 15 ml of
1M sodium hydrogen carbonate solution. The precipitate is filtered off, the
yellow crystalline material is recrystallized from the mixture of 5 ml of
dimethylformamide and 40 ml of ethanol. After drying 1.3 g of the title
compound is obtained, m.p.; 260 °C.

'H-NMR (DMSO-dg) 10.5 ppm (s, 1H), 8.92 (t, 1H), 7.97-7.01 (m, 17H), 5.1
(d, 2H), 3.82 (s, 3H), 3.56 (s, 2H), 3.5-2.5 (m, 8H).
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6.1 g of malonitrile is dissolved in 100 ml of dimethylformamide. To the 25
solution, in several portions, 3.6 g of 60% oily dispersion of sodium
hydride are added. To the clear solution 18 g of
5-(4-benzylpiperazin-1-yl)isatoic anhydride is added and the mixture is
stirred at room temperature for 10 hours. The reaction mixture is diluted
-with l | of water 2 d.etrcIe 39 W 2005/00996

amvnqnlmiﬁ.u' Hag Loy L ahr DRI ZNVA AT LI Y HOFELARICH Y '2'

W AWAW, U CJ \/ e tatt i rrreagut ou -

is g@ﬁﬁ}ﬁﬂii&vacuum, the solid residue is dissolved in 50 ml of water,

th IS adjusted to 6 with acetic acid and refluxed for 5 hours. After

cooling the precipitated material is filtered off, washed with water. After

drying 14.3 %of the title compound is 5 obtained, m.p.: 291 C. 'H-NMR
t

(mMEd-aetlaons Vplie-(frbenay lnipesaziny 13 24 ban anymino-3-
2-Amino-3-cyano-4chloro-6-(4-b inerazin-1-yDquinoline: 10 Th
RO oA R RO b s TS CHB L e and
\MQEEP,”@HHF&EH%%Q)TB'@I RItosRIA G foﬁ?d%%tiﬁfg]a@géﬁgtgdf?ﬁ he presence

hours. The cooled reaction mixture is poured onto of ice, the pH

dhié Oningus€ Padad] 3 @t bofBrwith di% sodiliNg hydfted del satitinro i toatalyst
precipitated material is filtered off. After drying 14.5 g of the title
ations ohthmeal vy, thoswdeimnuebrsionysed- P14 ppm

8 6.9 2 3. 2H), 3.5:2.5 (m, 8H). 1. o
S SR e R o g il Sibund a5 oo
'L R R-ADIS S AN A RRCES- (ehezyipinerarinyl yRauinglinean 6.7 35
(m, 2H), 7.33 (s, SH), 7.24 (m, 1H), 7.02 (m, 2H),, 5.08 (d, 2H), 3.83 (s, 3H),
3.22 (m, 4H), 2.86 (m, 4H).

Example 7

N-[6-amino-4-(benzylamino)-3-cvanogquinolin-2-vil-4-methoxybenzamide

In the general formula (I) R' and R? stand for hydrogen atom, R® for phenyl
group, NR*R” stands for NH,, R® for 4-methoxyphenyl group, n is 1 and X
stands for -NH-.

a,) 5-Nitroisatoic anhydride:

To the mixture of 37 g of 2-amino-5-nitrobenzoic acid in 500 mi of dioxane,
under stirring 24.5 ml of diphosgene was added dropwise. The mixture was
heated under reflux conditions for 6 hours then it was evaporated to dryness.
The residue was suspended in 100 ml of diethyl ether and filtered off to give
41.4 g of the title product as HCI salt, m.p.: 256-259 °C. LC-MS: MH' 209;
Ret. time: 5.00 min.
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wERIRRAG

28 ml of benzylamine are stirred at 125 C for 4 hours. The reaction
mixture is poured onto 100 ml of water. The precipitated material is
filtered off, washed with 2 x 50 ml of water. After drying 8 g of the title

s 25 obtained, m.p.: 202 C. 'H-NMR (DMSO-d6),8 %g, 080
M), 7.5-7.2 (m, 13H), 5.8 (s, 2H), 5.0 (d, 2H), 3.54 (s,2H), 3.5- 2‘5“%“ )
40 WO 2005/009969 PCT/HU2004/000080 g.) 4-Methoxy-N-(4-metho

R e ST R Lo i T e

2-amino-3-cyano-4-benzylamino-6-(4 5 benzylpiperazin-1-yl)quinoline in 5
ml of ethylacetate contalnlng 0.3 mI of trlethylamlne 0.5 ml of

et pyanhlordyd lednifidgrHNeMiNg :and cooling. The
reactlon mixture is stlrred at 80C for 8 hours then poured onto 10 ml of
ice-water. The precipitated material is filtered off, washed twice with 3 ml
POWRLL IR FRIYG 95 %PB‘%ME&B%%&H?EM&H%W% SFPDMF 15 g
157 T. 'H-NMR (DMSO-db) 8.92 ppm (t, 1H 2 (m, 4H), 7.61 (m, 3H),
@f3adronifile 5111126(3713 4hl) ob tHiedh Pt 8 3u(srebht)dBbaNE tBH)ﬁﬁcﬁrﬂrﬁ
(m, 8H). h.) 4-Methox-N-[(6- % -benzylpiperazin-1-yl)-4-benzvlamino-3 15
By sHEGMeT AL TRbahSmfador 2thewsilibe 8pL/eny wies evaporated at

Bt R T e s VAT ¥ B agetonitrite and
REAaMlisHohed, 10 SRR RAASNATS YAt FooBl o ferdlire

added. The reaction mixture is heated under reflux conditions for 10
ovigrnight. The precipitate was then filtered off, washed with water and

ethanol to give 49.7 g of product, m.p.: >360 °C. LC-MS: MH" 231; Ret.

time: 4.78 min.
"H-NMR (DMSO-dg) 8.64 (d, 1H), 8.36 (dd, 1H), 7.6 (s, 2H), 7.55 (d, 1H)

c,) 2-Amino-3-cyano-4-chloro-6-nitroguinoline:

The stirred mixture of 48.5 g of 2-amino-3-cyano-4-hydroxy-6-nitroquinoline
and 550 ml of phosphoryl chloride was refluxed for 4 hours. The reaction
mixture was concentrated to half of its volume and the residue was poured
onto 1500 g of ice. The yellow precipitate was filtered off, washed with water
to give 60.5 g of solid. 25 g of this solid was stirred at room temperature in
500 ml of 0.5 N HClI for 6 hours, then the precipitate was filtered off, washed
with water to give 18.5 g of product, m.p.: >360 °C. LC-MS: MH" 249; Ret.
time: 5.94 min.

H-NMR (DMSO-ds) 8.73 (d, 1H), 8.48 (dd, 1H), 7.92 (d, 1H) ppm.
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1.5 ml of glacial acetic acid is added to it, then it is neutralized with 15 ml

of 1M sodium hydrogen carbonate solution. The precipitate is filtered off,

the yellow crystalline material is recrystallized from the mixture of 5 ml of
w%t}w&g amide and 40 ml of ethanol. After drying 1.3 g é '

comp:'ouncﬁrs] obtained, m.p.: 260 T. 'H-NMR (DMSO-d6) 10?2 @fm‘%@ ",80

8.92 (t, IH), 7.97-7.01 (m, 17H), 5.1 (d, 2H), 3.82 (s, 3H), 3.56 (s, 2H),

[(6-(4-benzylpiperazin-Il.-yl)-4-benzylamino-3 5
cyan.oquinoli.n-2-yl]benzamide was dissolved in dimethylformamide and
Avatextoonaiiing & 2 raimhacdicyanio- drehloas0yditgepated imethad 30 mi of
presence  of 50 mg of Pd/C (1Q%) for 4 hours at 45 C. After filtration of the

e

benzylaming WassBiEesAo Athe s dRehi O EF dd RF JEACH R RE By

O PR TR TS TR, R i wases

WithAaftefito e 71 33dA Rt 6 2o, AOB. (PEBHYS35°08 Ld 2MB: MH™
3.83 (s, 3H), 3.22 (m, 4H), 2.86 (m, 4H). Example 7 15
; jeh2Panitho)-3-cyanoquinolin-2-yl]-4-methoxybenzamide

B R S S A o

6598 8D 2961 (¢ Piith:

e,) 4-Methoxy-N-(4-methoxybenzoyi)-N-{4-benzylamino-3-cyanc-6-

nitroquinolin-2-vl)benzamide:

A suspension of 3.5 g of 2-amino-3-cyano-4-benzylamino-6-nitroquinoline in
50 ml of dry pyridine was refluxed with 5.6 g of 4-methoxybenzoyl chloride
for 3.5 hours. The solvent was evaporated in reduced pressure and the residue
was suspended in 30 ml of a saturated solution of Na,COj3 in water. The
suspension was extracted with 3 x 25 ml of CH,Cl,. The combined organic
extract was evaporated to dryness, the residue was dissolved in diethyl ether
and the solution was kept in a refrigerator for a night. The precipitate was
filtered off, washed with diethyl ether to give 6.25 g of the title compound,
m.p.: 145-148 °C. LC-MS: MH" 588; Ret. time: 7.00 min.

f,) N-[(4-Benzylamino-3-cyano-6-nitroquinolin-2-vi]-4-methoxy-benzamide

A suSpension of 6.2 g of N-(4-methoxybenzoyl)-N-(4-benzylamino-3-cyano-
6-nitroquinclin-2-yl)-4-methoxybenzamide in 75 ml of acetonitrile was

refluxed with 25.2 ml of IN methanolic potassium hydroxide solution for 6
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a,) 5-Nitroisatoic anhydride: To the mixture of 37 g of
2-amino-5-nitrobenzoic acid in 500 ml of dioxane, 25 under stirring 24.5
ml of diphosgene was added dropwise. The mixture was heated under

Wrgq_ 58§bg'btions for 6 hours then it was evaporated to dryne&sr{ &%e 1000080

residue was suspended in 100 ml of diethyl ether and filtered off to give

41.4 g of the title product as HCI salt, m.p.: 256-259 T. LC-MS: MH+ 209;
Ret. time: 500.min..42 WO, 2005/009969 PCT/114.]2004/000080, 'H-NMR
BNISbHE) & A 4L BB A0, e SFOBPYd. oY Gn while hot
Sy AR A1 SO SRLUTOINE g IR, Abfifem IThe
of 5-nitroisatoic anhydride in 230 ml of DMF 15 g of malonitrilé and 63.3
ipwtaa riteylaes id tersé offti echalnetitive tleaciien topiveeinlag sfitielt at 60

C for 2 hours. The solvent was evaporated at reduced pressure and the

RURRRUNEs ThiRe £ 842690 &nl of acetonitrile and 114 ml of coned. HC

R L G ST o Wl e e e 1

8UR gdd, rEgugtom (ol 28907100 CAMBIVWAEH, BED, tme: @/ ANN7.05 (d,

'H-NMR (DMSO-d6) 8.64 (d, 1H), 8.36 (dd, IH), 7.6 (s, 2H), 7.55 (d, 1H)
Bbhh 516 )(d, Adiihcd 84yandH) giporo-6-nitroquinoline: The stirred mixture
of 48.5 g of 2-amino-3-cyano-4-hydroxy-6-nitroquinoline and 550 ml of
phosphoryl chloride was refluxed for 4 hours. The reaction

g,) N-[6-amino-4-(benzylamino)-3-cyanoquinolin-2-yl]-4-methoxvbenzamide

A mixture of 320 ml of ethanol, 80 ml of water, 200 mi of THF, 7.6 g of Fe-
powder, and 1 ml of concd. HCI was refluxed for 10 min. 9 g of N—l[(4~
benzylamino-3-cyano-6-nitroquinolin-2-yl}j-4-methoxy-benzamide was then
added and the reaction mixture was intensively refluxed for 2 hours and it
was cooled to 35 °C. The precipitate was filtered off, washed with a 1:1
mixture of CH,Cl; and ethanol. The combined organic solution was filtered
on charcoal and evaporated to dryness, The residue was suspended in a
mixture of 50 ml of water and 10 mi of ethanol, the solid material was filtered
off, washed with water to give 6.65 g of the title compound, mp: 228-230 °C.
LC-MS: MH" 424; Ret. time: 5.33 min.

'H-NMR (DMSO-dg) 10.44 (s, 1H), 8.0 (s+d, 3H), 7.50 (d, 1H), 7.3-7.1 (m,
7H), 7.03 (d, 2H), 5.55 (s, 2H), 5.04 (d, 2H), 3.83 (s, 3H) ppm.

Example 8

N-{6-amino-4-[(2-thienvimethvl)amino)]-3-cyanogquinolin-2-y1}-4-
methoxvbenzamide
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20 mixture was concentrated to half of its volume and the residue was
poured onto 1500 g of ice. The yellow precipitate was filtered off, washed
with water to give 60.5 g of solid. 25 g of this solid was stirred at room
temperature in 500 ml of 0.5 N HCI for 6 hours, then the precipitate was

flltered off, washed ert e 185 of uct, m.p.: >360, T,
Ipcha sengiabie: méﬁa év %?4 anﬁ@dm%a&@wa B figr 2-thienyl

bl ﬁ%o%f,gg*@gg%%%dé%ﬁwmr asg%%%yggggﬁgmp, nis 1 and X

s2rAdBInNg-3xgyano-4-benzylamino-6-nitroquinoline: A mixture of 7 g of
2- amlno -3- cyano -4- chloro 6- nltroqumollne and 30 ml of benzylamlne was

of Water The preC|p|tated material is f|Itered off Washed with Water to
give 7 g of the title compound, m.p.: 280-283 C. LC-MS: MH 2320; Ret.

Aﬁﬁﬁg&i’mﬁ%aﬂlé\' M&%Q%ﬁ&@%ﬁ%&@xﬁlﬁ% A B2 thidd,

5H), 6.98 (s,2H), 5.04 (d, 2H) ppm. 1
MdﬂﬁﬂmxysfﬂWMMﬁMﬂmamhmMMmQﬁmm}f&mme was - used to

nitroguinolin-2-yl)benzamide: A suspension of 3.5 g
DVaTinb B R nﬂ@éﬁmﬁmﬁm@oﬁﬁamlnﬁﬁohﬂﬁofw 326; Ret.
i r|d| e?ﬁlas .refluxed with 5.6 g of 4-methoxybenzoyl chloride for 3.5
G "UBVent was evaporated in reduced pressure and the residue
was suspended in 30 ml of a saturated solution of Na2CO3 in water. The
suspension was extracted with 3 x 25 ml of CH2CI2. The combined
hoigerid-Methoxybenzoyh)-N-[3-cyano-6-nitro-4-(2-thienylmethyl)-

aminogquinolin-2-vil-4-methoxvbenzamide:

Started the reaction from 2-amino-3-cyano-4-(2-thienylmethyDamino-6-
nitroquinoline (3.6 g) and using the procedure as given for Example 7e, 6.3 g
of the title compound was prepared, m.p.: 174-177 °C. LC-MS: MH" 595;
Ret. time: 7.16 min.

¢,) N-[3-Cvano-6-nitro-4-(2-thienvlmethyl)aminoquinolin-2-yi]-4-

methoxybenzamide

Started the reaction from N-(4-methoxybenzoyl)-N-{3-cyano-6-nitro 4-(2-
thienylmethyl)amino]quinolin-2-yi)-4-methoxybenzamide (6.2 g) and using
the procedure as given for Example 71, 4.3 g of the title compound was
prepared, m.p.: 217-220 °C. LC-MS: MH" 460; Ret. time: 6.57 min.
'H-NMR (DMSO-dg): 11.0 (s, 1H), 9.50 (s, 1H), 9.29 (s, 1H), 8.48 (dd, 1H),
8.02 (d, 2H), 7.90 (d, 1H), 7.48 (dd, 1H), 7.21 (d, 1H), 7.0 (m, 3H), 5.27 (s,
2H), 3.85 (s, 3H) ppm
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extract was evaporated to dryness, the residue was dissolved in diethyl
ether 20 and the solution was kept in a refrigerator for a night. The
precipitate was filtered off, washed with diethyl ether to give 6.25 g of the
titte compound, m.p.: 145-148 T. LC-MS: MH+ 588; Ret. time: 7.00 min.
f,) N-1(4- Benzylamlno -3-cyano-6-nitroquinolin-2-vll-4- methoxy benzamide

£z ﬁ ' -2 ci)e4 methoxybenzamlde in 75 ml of acetonitrile was
| of IN methanolic potassium hydroxide solution for 6

460 ARORAOIBROMRST MY2A04O080F MBI yA i -Glasiahasaic

acid was dropped to the solution while hot, cooled and neutralized with

magﬁummm&qdm&mbwamﬁimﬂé) Ereeitasingthiiteregasire as

R I P B 252805, 5, 20020

0@4§@%§"W4§Iﬁzﬂ&7tﬁ%édﬁlﬁ 1%141(”‘ 4H), 7.29 (m, 1H), 7.05

(d 2H), 5.12 (d, 2H), 3.84 (s, 3H) ppm. g,)

NEBIMRNDMSED 3 0% 3scVEO0TING is2e B BEM BB OGberEBN e (dd,

10 A mixture of 320 ml of ethanol, 80 ml of water, 200 ml of THF, 7.6 g of

Hd).pbadds.aHd ) i édﬁcdl HICT vas(ebfilikad T4 Ganidtle, ptdigd, 1H),
la - inolin;2:yl]-4-methoxy-benzamide was then

gjgge%g’a% S jeéiagff r? Avfﬁsr?m ly refluxed for 2 hours and it

15 was cooled to 35 T. The precipitate was filtered off, washed with a 1:1

Example 9

N-{4-(benzylamino)-3-cyano-6-(methvlamino)quinolin-2-vl}-4-
methoxybenzamide

In the general formula (I) R' and R” stand for hydrogen atom, R? for phenyl
group, R* stands for -CH;, R’ stands for H and R® for 4-methoxyphenyl
group, n is 1 and X stands for -NH-.

A suspension of 1 g of N-{4-(benzylamino)-3-cyano-6-aminoquinolin-2-yl}-
4-methoxybenzamide and 0.65 g of paraformaldehyde in a mixture of 48 ml
of ethanol and 48 ml of CH,Cl; was refluxed with 0.5 ml of 54% HBF,
solution in diethyl ether for 1.5 hours. After addition of 0.3 g of NaBH, the
reflux was continued for 1.5 hours followed by addition of a further amount
of 0.3 g of NaBH, and reflux for 2 hours. After repeated addition of 0.25 ml
of 54% HBF, solution in diethyl ether and 0.3 g of NaBH, the reflux was
continued for additional 1.5 hours. The reaction mixture was filtered while
hot, the solid was washed with a 1:1 mixture of CH,Cl, and ethanol. The

combined organic solution was concentrated and the residue was
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mixture of CH2C12 and ethanol. The combined organic solution was
filtered on charcoal and evaporated to dryness. The residue was
suspended in a mixture of 50 ml of water and 10 ml of ethanol, the solid
material was filtered off, washed with water to give 6.65 g of the title
compound mp: 228-230 C. 20 LC MS MH+ 424; Ret. time: 5.33 min.

SO-d6) 10, 3 3-
TSI GBS 4CDRE UG, Shi. TR b e ARSI acetate
5
ST e or o

em@'!DMP s B8 ©roZothieiylcerappubl R 4Ropstarsis- for (N2, IRB-101S: MH"
4-methoxyphenyl group, nis 1 and X stands for -NH-. a,)

4B Anfied-310y@ind-40 {Rithien lhyl)amino-6-nitroquinoline: 5 Applying the

B S Bk ARG ki Wl %@%3%%”# Theh 160,
rr?rﬁ%%@ﬂ)?% r\ﬁeth enz§8§ %8 é&é}%ﬁ)m 3 Bﬁeny (tcg %%) pp1iL.

aminoquinolin-2-yll -4- methoxybenzamlde Started the reaction from
2-amino-3-cyano-4-(2-thienylmethyl)amino-6
Example 10

N-{3-Cyano-6-(formvlamino}-4-[(2-thienvimethyl)aminolquinolin-2-vi]-4-
methoxvbenzamide

In the general formula (I) R' and R* stand for hydrogen atom, R® for 2-thienyl
group, R* stands for Me, R’ stands for CHO and R® for 4-methoxyphenyl
group, nis 1 and X stands for -NH-.

A suspension 0of 0.32 g of N-{6—amin0-4~[(Z—thienylmethyl)amino]-3--*
cyanoquinolin-2-yl }-4-methoxybenzamide was kept in 60 ml of methyl
formate at 100 °C in a closed apparatus (internal pressure: 10 bar) for 7 hours.
After cooling the solvent was evaporated and the residue was recrystallized
from CH,Cl,/MeOH to give 0.22 g of title compound, m.p.: 223-226 °C. LC-
MS: MH™ 458; Ret. time: 5.71 min.

Example 11

f4-(Benzylamino)-3-cvano-2-[(4-methoxvbenzovDaminolauinolin-6-

vltsulfamic acid
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15 nitroquinoline (3.6 g) and using the procedure as given for Example 7e,
6.3 g of the title compound was prepared, m.p.: 174-177 T. LC-MS: M 1j-'
595; Ret. time: 7.16 min. c,)
N-[3-Cyano-6-nitro-4-(2-thienylmethyll)aminoguinolin-2 lll_4_ 20
methoxybenzamide Started the reaction from

G e ARTBILE R R 20 S B RS AREE Tee4o0p i fRipeny’
%&@["Rﬁ%ﬁqfé (93 'R e SRl e e DRI MAT REny |
repared, m.p.: 217-220 T. LC-MS: MW 4%0, Ret. time: 6.57 min. 'H-NMR

EMSQ-U6): dld N Stdidls HPON$-1H), 9.29 (s, 1H), 8.48 (dd, IH), 8.02 (d,
2H), 7.90 (d, 1H), 7.48 (dd, 1H), 7.21 (d, 1H), 7.0 (m, 3H), 5.27 (s, 2H),
3.85 (s, 3H) ppm 46 d,)

R OO0 e B0 FUB DI o >7) 1 160 1 GF water and

M4t P SemAmSIRYIRINA3-SHARP-EF aqueous IN NaOH solution. The

nitroquinolin-2-yl]-4-methoxybenzamide (10 g) and using the procedure as

solgitien fanklaaplepre Bdlim thedile2dompduivid (Wabgprephrednmi-cyano-6-
200-203 T.LC-MS: MH+ 430; Ret. time: 5.52 min. 'H-NMR (DMSO-d6)

ritraguigialiy: - vl -@d-acthy Xy omide was pridedand rilping)was
cé%t%é?}gg ]ga}(g ]%('%B(%D ?&%%@H _ugr% At RS T pSéIla ure
R BRY HBIN D) w4y BRGNS YD AN RS The residue was
made alkaline (pH=R8) by addition of 1N NaOH solution and was extracted
with CH,Cl,. The aqueous solution was acidified to pH=5 by addition of
concd. HCl solution and the precipitate was filtered off. The solid was
chromatographed on silica gel eluted first by a mixture of ethyl
acetate/methanol/25% ammonia = 220/30/2, then 200/80/2 to get 0.5 g of title
compound as ammonium salt, m.p.: 220-222 °C. LC-MS: MH" 504; Ret.
time: 5.56 min. |

"H-NMR (DMSO-dg) 10.48 (s, 1H), 8.21 (s, 1H), 8.09 (t, 1H), 7.95 (d, 2H),
7.70 (s, 1H), 7.62 (d, 1H), 7.56 (d, 1H), 7.3 (m, 4H), 7.25 (m, 1H), 7.03 (d,
2H), 5.05 (d, 2H), 3.83 (s, 3H) ppm

Example 12

f4-(Benzvlamino)-3-cyvano-2-[(4-methoxvbenzovlaminolquinolin-6-

vilmethvlsulfamic acid
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methoxybenzamide 15 In the general formula (I) R' and R2 stand for
hydrogen atom, R3 for phenyl group, R4 stands for -CH3, R5 stands for H
and R6 for 4-methoxyphenyl group, nis 1 and X stands for -NH-. 20 A
suspension of 1 g of N-{4-(benzylamino)-3-cyano-6-aminoquinolin-2-yl}-
4-methoxybenzamide and 0.65 g of paraformaldehyde in a mixture of 48

ml _of ethano| and 48 ml| of CH2C12 was refluxed with 0.5 ml of 54%
Iﬁéhﬁgg&mﬁmgmﬁtﬁe% RE Hand Lar byauaesh som Roffor phenyl

" . & iy
b e ST N, Cn SO DS, P LU G heny
gq@ﬂigpﬁ of P2 @l sddsdaBRfsolution in diethyl ether and 0.3 g of

NaBH4 the reflux was continued for additional 1.5 hours. The reaction
mixture was filtered while hot, the solid was washed with a 1:1 mixture of

CH2C12 thanol. T ined i ti trated
S R QB B8 P Vo BB SR YBR Y A 50-1 mixture

tat i - gy
A SR 2 A PR M8 of pygiine was
SRRRDENEL SRPteATe2ARre LWEIMB2MHQ 4B RahAIMSO TS SHipyPidinium-
'H-NMR (DMSO-d6) 10.43 (s, 1H), 8.18 (t, 1H), 7.94 (d, 2H), 7.50 (d. 1H),
S kompleaHios 20 ¢mis1 A& BR¢HZHNIZ BB ¢SV3H anestasH) fiparyness,

le 10 10 - . .
e oW HSTRYRRBT AR MB R ARG gUmBiEE flathy]
JRERARERZRBIPES % ammonia = 200/80/2 as eluent to give 10 mg of title

compound as ammonium salt. LC-MS: MH" 518; Ret. time: 6.22 min.
Example 13

N-{4-(Benzylamino)-3-cvano-6-{ formvl(methvl)amino]quinolin-2-vl }-4-

methoxvbenzamide

In the general formula (I) R' and R* stand for hydrogen atom, R® for pheny!
group, R* stands for Me, R” stands for CHO and R® for 4-methoxyphenyl
group. n is 1 and X stands for -NH-.

A suspension of 110 mg of N-{4-(benzylamino)-3-cyano-6-
(methylamino)quinolin-2-yl}-4-methoxybenzamide was refluxed in 10 ml of
ethyl formate for 24 hours. After cooling the precipitated crystals were
filtered off, washed with ethyl formate and ethanol to give 30 mg of title
compound, m.p.: 237-240 °C. LC-MS: MH' 465; Ret. time: 6.11 min.
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In the general formula (1) R' and R2 stand for hydrogen atom, R3 for
2-thienyl 15 group, R4 stands for Me, R5 stands for CHO and R6 for
4-methoxyphenyl group, nis 1 and X stands for -NH-. A suspension of
0.32 g of N-{6-amino-4-[(2-thienylmethyl)amino]-3-
cyanoquinolin-2-yl}-4-methoxybenzamide was kept in 60 ml of methyl 20
]%%mat? afi %.OO C in a closed apparatus (internal pressure: 10 bar) for 7
Afte cooling the solvent was evaporated and the residue was
recrystallized from CH2C12/MeOH to give 0.22 g of titte compound, m.p.:
223-226 T. LC- MS: MW 458; Ret. time: 5.71 min. 25 Example 11 {
4 Bethaytsnindi-3 4ciiannddidereiioxydnzbyimminahtiviodireGahbquinolin-2-
sulfamic acid 48 In the general formula (I) R' and R2 stand for hydrogen
henyl group, R4 stands for H, R5 stands for SO20H and
R6 for 4-methoxyphenyl group, nis 1 and X stands for -NH-. 5 To a
solution of 5.2 g of Na2S204 (purity: 85%) in 160 ml of water and 200 m|

19 A1Banal was RIARE £ PR AN ROUS ANNRYP w4 %% didn SRWEBP phenyl

was hé&at up to boiling then 2.27 g of N-[(4- benzylamln 3-cyano-6-
mitopyinaing2y) Fer rhefivonytipipamideovasoagydf dod defisedhgxvashenyl

continued for 2 hours. The reaction mixture let stand at room temperature
aBpPerigHt ardnkitsiasie daceNrbted to half of its volume. The residue

was made alkaline (pH=8) by addition of IN NaOH solution and was

extracted with CH2C12. The aqueous solution was acidified to pH=5 by
A%l@ﬂ&{ Sened. HElomtion RBd YIS Nereipitrirawas fliaed. SbnEYeamino-3-

solid was
cyanoquinolin-2-yllbenzamide in 5 ml of ethyl formate was refluxed for 2

hours. After cooling the solvent was evaporated and the residue was
recrystallysed from methanol to give 65 mg of the title compound. mp: 243°C
"H-NMR (DMSO0-dq) 10.6 ppm (s, 1H), 8.48 (m, 1H), 8.1 (s, 1H), 7.94 (m,
2H), 7.6-7.1 (m, 8H), 7.05 (m, 2H), 5.1 (d, 2H), 3.82 (s, 3H), 3.7-3.2 (m, 8H).

Example 15

4-12-(4-methoxvy-Benzovlamino)-4-benzylamino)-3-cvanoquinolin-6-

vllpiperazine-1-sulfonic acid

In the general formula (I) R' and R? stand for hydrogen atom, R* for phenyl
group, group a.) for 4-sulfonylpiperazino group, R® for 4-methoxyphenyl
group, n is 1 and X stands for -NH-.

A solution of 50 mg of 4-methoxy-N-[6-(piperazin-1-yl)-4-benzylamino-3-
cyanoquinolin-2-yljbenzamide in 0.5 ml pyridine and pyridinium-SO;

complex was refluxed for 2 hours and working up according to a procedure
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chromatographed on silica gel eluted first by a mixture of ethyl 15
acetate/methanol/25% ammonia = 220/30/2, then 200/80/2 to get 0.5 g of
titte compound as ammonium salt, m.p.: 220-222 C. LC-MS: MH 504;

woShadlfisses-56 min. 'H-NMR (DMSO-d6) 10.48 (s, 1H), 8.21,

(t, 1H), 7.95 (d, 2H), 7.70 (s, 1H), 7.62 (d, 1H), 7.56 (d, 1H). é%é&(ﬁ%’%w%m
7.25 (in, 1H), 7.03 (d, 20 2H), 5.05 (d, 2H), 3.83 (s, 3H) ppm Example 12

- laming -3- -m ~ylyami inglin-6- 2
e R e R S A T e Teabesroms 29 669,
hyairagen atom, R3 for phenyl group, R4 stands for Me, RS stands for
SO20H and R6 for 4-methoxyphenyl group, nis 1 and X stands for -NH-.
4 £ MiStiddidt 578 rRebftime-(b8rmytamino)-3-cyano-6-
(methylamino)quinolin-2-yl}-4-methoxybenzamide in 10 ml of pyridine was
stirred at room temperature with 0.2 ml of DBU and 150 mg of pyridinium-
%@%W&?f&‘?ﬁ?s@é&l@hgﬁ%{&@&q%‘ 52‘&%&%%%&85&5%@&%% %eneral
dryness, the résidue was chromatographed on silica gel using a mixture
doetinyl 2 (I postatesinet | annl/ RS%tandhfoniayd 200/8 0/ a5 Sustants de -NH-
10 mg of titte compound as ammonium salt. LC-MS: MH+ 518; Ret. time:
€ andmErRERsers b Rressiowzymmaeds-3-c affonn I(methyl
aminolguinolin-2-yl}-4- methoxybenzamide In the general formula (I) R1
and R2 stand for hydrogen atom, R3 for phenyl

)R:i
$4 H\N
5N '~ CN
= H
N N
0P8
10
Table I
No R’ R* R’ R® Mp | LC-MS | Process
0) MH+/Ret of
time example
{min}
4
16 Me Me 211
4
17 Me Me 208
F
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group, R4 stands for Me, R5 stands for CHO and R6 for 4-methoxyphenyl
20 group, nis 1 and X stands for -NH-. A suspension of 110 mg
ofN-{4-(benzylamino)-3-cyano-6-
wonBR¥gRino)quinolin-2-yl}-4-methoxybenzamide was reﬂuig%cf/%%%o%so
ethyl formate for 24 hours. After cooling the precipitated crystals were 25
filtered off, washed with ethyl formate and ethanol to give 30 mg of title

compound, TN.p[- 2377240 CtC-MS- Mt 465, Retfime 6T mir: 4
Ex 4 4-Methoxy-N-[6-(4-for ‘ |

18- aminotpgyanoquigglin-2
(hR' & 2 stand foy hydrogen af
4-formydpgperazino grpup, R6 for 4-methox
stands for -NH-] 10 Ajsolution of 120 mg of

It gge general formula
yl group, group a}) for
B(Wilé/l group; nis 1 andi{X

4-methoxy-N-[6}(piperazin-1-yl)-4-benzylamino-3- 4
cyanoquinolin-Z-yllbenzamide in 5{ml of ethyl formate was refluxed for 2
18oprscAftercogliMethe soMent was evaporated and 1fié residue was

regry d flom miethanol to give|6 g of the tjtle compound. mp:
243C ™M-KMR (DMSD-d6) 10.6 ppm Ts; A48 (m, 11:1), 8.1 (S,:i.H),
7.94 (m, 15 2H), 7.6-7.1 (m, 8H), 1.05 (&} \Zﬁf 5.1{(d, 2Hj), 3.82 (s, 3H),
3.7-3.2 (m, 8H)| Example 15 Y
4-[2-(4-methoxy-Benzoylamino)-ZbenZygmino)-3-eja noguinonn-6- 204
yl]lpiperazine-I-gulfonic acid In the pengral ula {I) R" and R2 stand for
2Qydro m, R8far phévyl 152
4
P
21 o Me Me 163
' OMe
4
Y
22 o Me Me 172
0O
o/
o 4
AP v
23 o Me Me 158
4
P
24 S Me Me 170
4
D
25 S Me Me 171
OMe




group, group a.) for 4-sulfonylpiperazino group, R6 for 4-methoxyphenyl

group, nis 1 and X stands for -NH-. 25 A solution of 50 mg of

4-methoxy-N-[6-(piperazin-1-yl)-4-benzylamino-3-
woyaogaalin-2-yllbenzamide in 0.5 ml pyridine and pyridinjgpap®364/000080
complex was refluxed for 2 hours and working up according to a
procedure 51 WO 2005/009969 PCT/HU2004/000080 published in the

: A tor; Tetranedrdn, 29, 669, 1973). 4
L 72; Ret. time: 5.9 min. 5 $tructure and physical
26C stics| affuirther ggmpoupds ef the, generall &Fmula (1), wherein R’
a nd for hydrogen atom, X s for -NH- groyp and n
represents 1, are shpwn in Table{l IRS~EB4 M _SN/1 5RN CN N NCH
OR6 10 TablgINoRR R 5 R6 Mp LC- SJ? ocess (Of) MH'/Retjof
.twme example C
o 4
P Ve '
27 s Me Me 148
‘ ! 235 | 424/5.65 7
28 @ H H @
OMe
29 234 1 470/6.12 7
@ i
O
o—/
30 / N\ 222 | 444/5.54 7
O
o—/
/ \ 160 | 444/5.74 9
31 /L/S> H Me @
OMe
32 ﬁ 217 | 517/5.86 11
i H Ho—ﬁ“
G
O
o—/




min 4 16 Me Me 2114 17 Me Me 208 F 52 WO 2005/009969
PCT/HU2004/000080 4 18 Me Me\ 1981 ~OMe 4 191\Me Me I\ 176
O O!04 20 Me Me Or 152 4 21 Me Me 663 10Me 4 22 /1~0' Me Me \

wd 2062063068 4 PCT/HU2004/000680
O 257 { 509/5.70 11
ﬂ HO~8— |
33 S H 1
O
Oile
34 \ %’ 208 | 523/5.97 11
T3 [a k-
S o]
\ O
o—/
35 465/7.53 10
© H CHO
0
o/
36 452/5.69 10
OMe
37 I\> 247 1 471/5.75 10
S H CHO
O
o—/
38 \ 523/6.14 12
I> Me Hoﬂ_ﬁm
S (o]
OlMe




10

15

20

23 Me Me 158 ~~ 4 24 /erg' Me Me \ 170 n\ 4 25 Me Me (571 OMe 53
WO 2005/009969 PCT/HU2004/000080 4 26 /erg' Me Me 1650 O-jO 4
27 Me Me 148 235 424/5,657 28 1 HH/OMe 29 234 470/6.127 HHO

“@'itﬁgﬂ%g%ﬁ“w'/ 5547 HHO O PCT/HU2004/000080
39 ﬂ 248 | 471/5.86 13
7 |Me| CHO
OlNle
Example 40

Tablets of the following composition are prepared by known methods:

Active ingredient: 25 mg
Lactose 50 mg
Avicel 21 mg
Crospovidone 3 mg
Magnesium stearate 1 mg

Biology
Methods

Human adenosine Aj receptor binding
Preparing membrane suspension: ovarium cells of Chinese hamster
expressing cloned human Aj receptors (further: CHO-hA;) are appropriately
cultured and maintained. Achieving confluent cell layer, the medium is
removed from the cells by washing them with 37 °C PBS, then the cell are
suspended in ice cold PBS, centrifuged (1000 x g 10 min) (Sigma 3K30) and
homogenized using teflon homogenizer (B.Braun Potter S) at 1500/min
rotation speed, for 15 sec. in the following buffer: 50 mM Tris, 10 mM
MgCl,y, 1 mM EDTA, pH 8.0. The suspension is centrifuged (43.000 g, 10
min). The pellet is suspended in the above buffer, protein concentration 0.1
mg/ml (Bradford method). Aliquots of the membrane preparation are stored

at -80 °C.
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160 444/5.749 31 H Me We 320217 517/5.86 11 HHO-S11 O O O
54 WO 2005/009969 PCT/HU2004/000080 0 257 509/5.70 11 33 H HO-3
We 34 0208 523/5.97 11 H HO-S -,4S/0 0--/ 35 465/7.5310 HCHO O

wabhrAmeks 10 H CHO oMe 37 247 471/5.75 10 PCT/HU2004/060080

Binding protocol: incubate CHO-hA; membrane preparation (2 pg

protein content) in incubation buffer (50 mM Tris, 10 mM MgCl,, 1 mM

EDTA, 3 U/mL adenosine deaminase, pH 8.0), in the presence of 0.5 nM
['*IJAB-MECA (p-amino-3-iodo-benzyl-5'-N-methylcarboxamido-
adenosine}  (100.000 c¢pm) and 100 pM R-PIA (N6 -[L-2-
phenylisopropylladenosine) to define non-specific binding of test compound
in a total volume of 50 pL for 1 hr at room temperature. Filter-over Whatman
GF/B glass fibre filters (presoaked in 0.5% polyethylenimine for 3 hours),
wash 4x with 1 mL ice-cold 50 mM Tris, 10 mM MgCL, 1 mM EDTA (pH
8.0) on 96-well Brandel Cell Harvester. Detection of activity: in gamma-
counter (1470 Wizard, Wallac). Inhibition [%] = 100-({activity in the
presence of test compound - non-specific activity)/(total activity - non-
specific activity))*100
Human adenosine A, receptor binding

Preparing membrane suspension: ovarium cells of Chinese hamster
expressing cloned human A, receptors (further: CHO-hA;) are appropriately
cultured and maintained. Achieving confluent cell layer, the medium is
removed from the cells by washing them with 37 °C PBS, then the cell are
suspended in ice cold PBS, centrifuged (1000 x g 10 min) (Sigma 3K30) and
homogenized using teflon homogenizer (B.Braun Potter S) at 1500/min
rotation speed, for 15 sec. in the following buffer: 50 mM Tris, 10 mM HC,
pH 7.4. The suspension is centrifuged (43.000 g, 10 min). The pellet is
suspended in the above buffer, protein concentration 5 mg/ml (Bradford
method). Aliquots of the membrane preparation are stored at -80 °C.

Binding protocol: incubate CHO-hA; membrane preparation (50 pg protein
content) in incubation buffer (50 mM Tris, 3 U/mL adenosine deaminase, pH
7.4), 10 aM [FH]JCCPA (2-chloro-N°-cyclopenthyl-adenosine) (80.000 dpm)
and 10 uM R-PIA (N°-[L-2-phenylisopropyl]adenosine) to define the non-
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H CHO 0 0--, 38 0523/6.14 12 Me HO-S 0 OMe 55 WO 2005/009969
PCT/H U2004/000080 39 248 471/5.86 13 Me CHO We Example 40
Tablets of the following composition are prepared by known methods: 5

w%%}{?/d&%@d'em 25 mg Lactose 50 mg Avicel 21 mg Crogg_olv 34%00980
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mg Magnesium stearate 1 mg 10 Biology Methods Human adenosine
A3 receptor binding Preparing membrane suspension: ovarium cells of

Chinestfib aritiglorexessing slontdrnamata A3 shoeptas Qfﬁﬂtnerr, for 3 hr at
C?o%rgégr)n?orgg:%géo%r;fattae;%ver Whatman GF/B glass fibre filters (presoaked in
0.5% polyethylenimine for 3 hours), wash 4x with 1 mL ice-cold 50 mM Tris
(pH 7.4) on 96-well Brandel Cell Harvester. Detection of activity: in the
presence of 200 pL of HiSafe-3 coctail in beta-counter (1450 Microbeta,
Wallac). Inhibition [%] = 100-((activity in the presence of test compound -
non-specific activity)/(total activity - non-specific activity))* 100
Human adenosine A,, receptor binding
Binding protocol: Incubate 7 pg of membranes (human A,, adenosine
receptors 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 oM [HICGS-21680  (2-[p-(2-
carbonylethyl)phenylethylamino}-5°-N-ethylcarboxamido-adenosine)
(200.000 dpm) and 50 uM NECA (5'-N-ethylcarboxamido-adenosine) to
define the non-specific binding of test compound, in a total volume of 100 pl
for 90 min at room temperature. Filter in vacuum over Whatman GF/B glass
fibre filters (presoaked for 3 hours in 0.5% poiyethylénimine), wash 4x with
1 mL ice-cold 50 mM Tris, 10 mM MgCl,, 1 mM EDTA, 0.9 % NaCl, pH
7.4) on 96-well Brandel Cell Harvester. Detection of activity: in beta-counter
(1450 Microbeta, Wallac) in the presence' of 200 pL of HiSafe-3 coctail.
Inhibition [%] = 100-((activity in the presence of test compound - non-
specific activity)/(total activity - non-specific activity})*100.
Human adenosine Ay, receptor binding
Binding protocol: incubate 20.8 pg of membranes (human A, adenosine
receptors transfected into HEK-293 cells, source: Receptor Biology, Inc.),
buffer (50 mM Tris-HCI, 10 mM MgCl,, 1 mM EDTA, 0.1 mM benzamidine,
2 U/mL adenosine deaminase, pH 6.5), 32.4 nM PHIDPCPX (8-
cyclopenthyl-1,3-dipropyixanthine) (2800.000 dpm) and 100 uM NECA (§5'-
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cultured and maintained. Achieving confluent cell layer, the medium is
removed from the cells by washing them with 37 C PBS, then the cell are
suspended in ice cold PBS, centrifuged (1000 x g 10 min) (Sigma 3K30)

enized using teflon homogenizer (B.Braun Pott CSI‘)}ﬁtmﬁm 00080
1500/min 20 rotation speed, for 15 sec. in the following buffer: éo mM Tris,
10 mM MgC12 1 mM EDTA, pH 8.0. The suspension is centrifuged

(43. 000 m|n eIIet JIS suspen in the above b ffer tein
clveds “”%9 R et O DO SHRE FrotBine or tes
P 2 Fil
R p#ft%%%ﬁ?ﬁ?c?ﬁﬁé’%ﬁHoaai\?m;r%%r%ﬁsm

PreRdea s Bign pradgimeovtent inamah dBBr(bgites (b fifers, (poesoaked in
mM MgCIZ 1 mM EDTA, 3 U/mL adenosine deaminase, fJH 8.0),int e
p&éeﬁcquygtgy{mnpgg%@.q\ﬂkdmurs) wash 4x with 1 mL ice-cold 50 mM

( =3- - car Si Tty
A B RO TS, ML Pl ehE, LR RN activiy
noR- %B%C'éa eNaaag of t%(?%\l/\]/B%WHES%f@@' \f.@mﬁ P bktipedntad (1450
room temperature. Filter over Whatman GFJB glass fibre filters

(Avésrakettin Walaopatipiiomiftelor3 I0+(§hctivdsh 4x With prasence of test
ice-cold 50 mM Tris, 10 MM MgC12, 1 mM EDTA (pH 10 8.0) on 96-well .
BPARRBPERA HEARSRACIDE L) Ak Y EhT nﬁ’é’ncéﬂﬁ?éﬁ&%‘“ty» 100
Wizard, Wallac). Inhibition [%] = 100-((activity in the presence of test

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

100 Hurpadzgidenosine At receptor binding

We consider the compounds as biologically active ones if they inhibit
the binding of the radioligand on human adenosine A; 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 isotope saturation studies with the
help of Scatchard analysis (G. Scatchard, Ann. N. Y. Acad. Sci. 51:660,
1949). The ICs, 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).

A number of the compounds of the general formula (I) displayed
remarkable biological effects. The most active compounds of the general
formula (I) were those defined in claims 2-4. Especially advantageous are the
compounds given in the Examples, their K; values are in the range of 0.5 nM
and 900 nM, preferably 0.5 nM and 700 nM. K; values of the most
advantageous compounds are in the range of 0.5 nM 18 nM, most preferably

0.5 and 15 nM.
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15 Preparing membrane suspension: ovarium cells of Chinese hamster
expressing cloned human A, receptors (further: CHO-hA1) are
appropriately cultured and maintained. Achieving confluent cell layer, the
wdshligadssgemoved from the cells by washing them with 37,C.BBS, then ...
the cell are suspended in ice cold PBS, centrifuged (1000 x g 10 min)
(Sigma 3K30) and 20 homogenized using teflon homogenizer (B.Braun

Potter J) at 1500/min rotation speed, for 15 seg. jn the following buffer;
50 mM%;?%,WWP@,PBFP%&.ﬂ‘Pm%Js&’éBé‘rﬁé}i#’?élE-‘érﬁﬂ GedQiesionty of at

foat MUPENGREAShR,GUS é’%&ﬁ’i ROV EGREUEIR A, Ay, and A
concenﬁgg%on 5 mg%ﬁ%akgﬁ%?r% etho%). Aliquots o?‘tﬁﬁe %éﬁimbra{he 22 A0C H2b
pseppratigulasgmstored at -80 C. 25 Binding protocol: incubate CHO-hA'
membrane preparation (50 gg protein content) in incubation buffer (50

mM TriEuglgiml tgenduratieraminadieipHaction 1 @hnvigeryeaeys and  oral

2-chlaorQ-N6-cycl thyl-ad i 80.000,d 10 M .R-PI .
e B RS SF A  B S Yy OBl and side-
3%@%@%5&3/&&@9 08QR980 specific binding or test compound in a

total volume of 100 L for 3 hr at room temperature. Filter over Whatman

GF/B Jlasséimledite datpraso ficecuratdsfop thvethglepenitie fgrdiketics), of the
wash 4x with L ice-c%ﬁ 0 mHT Tris (pH 7.4) on 96-well Brandel Cell
P%?%%?éiﬁb%%érgﬁoﬁeﬁf’ ifis?ﬁrf‘ %@5 presence of 200 L of HiSafe-3

coctail in beta-counter (1450 Microbeta, Wallac). Inhibition [%] =

100-((activity in the presence of test compound - non-specific

activity)/(total activity - non-specific activity))* 100 Human adenosine Ala

receptor binding Binding protocol: Incubate 7g of membranes (human A2a
adenosine
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10 receptors transfected into HEK-293 cells, source: Receptor Biology,
Inc.), buffer (50 mM Tris-HCI, 10 mM MgCI2, 1 mM EDTA, 2 U/mL
adenosine deaminase, pH 7.4), 20 nM [3H]CGS-21680 (2-[p-(2-
carbonylethyl)phenylethylamino]-5' -N-ethylcarboxamido-adenosine)
(200.000 dpm) and 50 M NECA (5'-N-ethylcarboxamido-adenosine) to 15
define the non-specific binding of test compound, in a total volume of 100 |
for 90 min at room temperature. Filtéd@®&cuum over Whatman GF/B
glass fibre filters (presoaked for 3 hours in 0.5% polyethylenimine), wash
4x with 1 mL ice-cold 50 mM Tris, 10 mM MgCI2, 1 mM EDTA, 0.9 %
NaCl, pEmpRnR 86-welbBrapdab&aihdamyester. Detection of activity: in
beta-counter 20 (1450 Microbeta, Wallac) in the presence of 200 L of
HiSafe-3 coctail. Inhibition [%] = 100-((activity in the presence of test
compound - non- specific activity)/ otaI activity - non-specific activity))*
100. Human adenosine A2b receptor binding Binding protocol: incubate
20.8 g of membranes (human A2tcadendsine 25 receptors transfected
into HEK-293 cells, source: Receptor Biology, Inc.), buffer (50 mM
Tris-HCI, 10 mM MgCI2, | mM ED1A, 0.1 mM benzamidine, 2 U/mL,
adenosine deamiRqse, pH 6. 5) 32}4 nM [BH]DPCPX (8-
cyclopenthyl-1,3-diproky A00 dpm) angy100 }IM NECA (5'-
58 WO 2005/009969 PCT oAl ®
N-ethylcarboxamido-adenosite Py -specific binding or test
compound in a total volume of 100 pL foIH 30 mih at room temperature.
Filter under 25 Hgmm vacuum over Whatman GF/C glass fibre filters
(presoaked in 0.5% polyethylenimine for 3 hours), wash 4x with 1 mL
iebegeid 50 mM

R'  stands for hydrogen atom or a straight or branched C,.4 alkyl group;

R?  stands for hydrogen atom or a straight or branched C;.4 alky! group;

R®  stands for hydrogen atom, or a straight or branched C,4 alkyl group,

Cs.¢ cycloalkyl group, a phenyl, thienyl, or furyl group, optionally

substituted with one or more straight or branched C;4 alkyl group,

straight or branched C,4 alkoxy group, or halogen atom; a six- or five-

membered heteroaromatic ring containing one, two or three nitrogen

atoms, or a five-membered heteroaromatic ring containing one nitrogen

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

atom, optionally substituted with one or more straight or branched

Ci.4 alkyl group, straight or branched C;, alkoxy group, or halogen

atom;

R*and R® independently stand for hydrogen atom, Ci cycloalkyl group,

straight or branched Cy.4 alky! group - optionally containing an amino

group, or an amino group substifuted with one or two straight or

branched C;4 alkyl group, a hydroxy group, a carboxy group, or an

alkoxy group substituted with a straight or branched Cy.4 alkyl group -;

or



5 Tris-HCI (pH 6.5) on 96-well Brandel Cell Harvester. Detection of
activity: in the presence of 200 uL of HiSafe-3 coctail in beta-counter
(1450 Microbeta, Wallac). Inhibition [%] = 100-((activity in the presence of
test compound - non-specific activity)/(total activity - non-specific
activity))* 100 10 Results We consider the compounds as biologically
active ones if they inhibit the binding of the radioligand on human
Rdenosfitieds SorbEgrogswiatoan oaetivitgighb ve Baoshad M.irmbbydt group or
experimental conditions. The dissociation constant (Kd) of

[125I]& & &ré)rlil]@l-a@thS 15 membrane preparation is determined by
wotopb%a%wfay%ﬁéﬁagtﬁﬁ%%}_hsdg@mfgr@ﬁftsparg’u%@ s (G.
Scatchard, Ann. N. Y."Acad. Sci. 51:660, 1949). The IC50 is converted to
an affihignchadt@ht, &Y ograpplioation of the Cheng-Prusoff equation (Y.
J. Cheng and W. H. Prusoff, Biochem. Pharmacol. 22:3099, 1973). 20 A
‘number of the compounds of the general formula (I) displayed remarkable
biological effects. The most active compounds of the general formula (1)
were those defined in claims 2-4. Especially advantageous are the
compounds given in the Examples, their K1 values are in the range of 0.5
nM and 900 nM, preferably 0.5 nM and 700 nM. Ki values of the most 25
advantageous compounds are in the range of 0.5 nM 18 nM, most
preferably 0.5 and 15 nM. 59 WO 2005/009969 PCT/HU2004/000080
The compounds possess good bioavailability and a selectivity of at least
3 order of magnitude, in respect to the human adenosine A], Ala and A2b
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receptor subtypes. Further, the duration of their action at intravenous and
oral 5 administration is long, their ED50 values are low, their toxicological
and side- effect profiles are advantageous. These above data are
favourable for the therapeutic application of the compounds of the
general formula (1). 60 Claims 1. Compounds of the general formula (1),
R3 (CR1R2) 14 X H Rs wherein R' stands for hydrogen atom or a
sRAight R Hrevmther Gtith liy/IjtmgenRastanfisforahydragest atemgoneral
straight or branched C1.4 alkyl group; R3 stands for hydrogen atom, or a
straight%ﬂ’b’ﬁﬁ@ﬁed Cl-4 alkyl group, C3_6 cycloalkyl group, a phenyl,
thienyl, or furyl group, optionally substituted with one or more straight or
branched C1.4 alkyl group, straight or brancherd Cl-4 alkoxy group, or
halogen atom; a six- or five- me pgj:ng Eﬁabomatic ring containing
one, two or three nitrogen atoins, or a five: embered heteroaromatic ring
containing one nitrogen atom agdgeﬁe)ox n atom, or one nitrogen atom
and one sulphur atom, optionally Sub&tftut wgth one or more straight or
branched () =5

wherein R’ and R® independently stand for hydrogen atom, straight or
branched C,.4 alkyl group or Cs.4 cycloalky! group;

R®  stands for hydrogen atom or straight or branched C,, alkyl group,

phenyl, benzyl, thienyl, or furyl group, optionally substituted with

methylenedioxy group, or with one or more straight or branched

Cr4 alkyl group, straight or branched C,. alkoxy group, hydroxy

group, triflucromethyl group, cyano group or halogen atom; or a six- or

five-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 with one or

more straight or branched C,_4 alkyl group, straight or branched

C.4 alkoxy group or halogen atom;

X stands for —CH,- group, ~NH- group, ~NR’- group, or sulphur atom,

oxygen atom, sulpho group or sulphoxy group, wherein R’ stands for

straight or branched C,.4 alky! group or Cs.4 cycloalkyl group;

Z stands for oxygen atom sulphur atom, -CHR'’-group or -NR'.-

group, wherein R'" stands for hydrogen atom, straight or branched

Cy4 alkyl group, or Cs. cycloalkyl group and R'! stands for hydrogen

atom, straight or branched C,. alkyl group, Cig cycloalkyl group, —

SO,0H group or a straight or branched C,;.4 acyl group ;
n represents zero, 1 or 2;

m represents 1, 2, or 3;
‘ 62



C1.4 alkyl group, straight or branched C1.4 alkoxy group, or halogen
atom; R4 and R5 independently stand for hydrogen atom, C3.6 cycloalkyl
group, straight or branched C1.4 alkyl group - optionally containing an
amino group, or an amino group substituted with one or two straight or
branched C1.4 alkyl group, a hydroxy group, a carboxy group, or an
alkoxy gegupssubstij@eor\dith a straight or branched C1.4 alkyl group -; or
61 R4 stands for hydrogen atom or a straight or branched C7_4 alkyl
droup BFPECBREMEVEEROBD ] and R5 stands for hydrogen atom, -SO20H
group or a stra'ght or Ok%rzi\nched C1.4 acyl group, or 61a R4 and R5,

togeth{aerpvrv?tsr?]t%ezrﬁ Pogen‘atom, form a group of the general formula a.),

(Grid 2B Xsaifs, solCAlg), REnR W hereivrer anrk EYoineppassentlysiande
for hydrogen atom, straight or branched C1.4 alkyl group or C3.6

ayotuatiyigvatipaRibastatie sifidrsoyvetagahetorh or straight or branched
Ct_4 alkyl group, phenyl, benzyl, thienyl, or furyl group, optionally
substituted with methylenedioxy group, or with one or more straight or
branched CI-4 alkyl group, straight or branched C1_4 alkoxy group,
hydroxy
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group, trifluoromethyl group, cyano group or halogen atom; or a Six- or
five-membered heteroaromatic ring containing one, two or three nitrogen
atoms, or one nitrogen atom and one oxygen atom, or one nitrogen atom

W R RRAReSKIPhur atom, optionally substituted with one or meye,siadshiidboso
branched CI_4 alkyl group, straight or branched C1_4 alkoxy group or

halogen atom; X stands for -CH2- group, -NH- group, -NR9- group, or
sulphur atom, oxygen atom, sulpho group or suiphoxy group, wherein R9
stands for straight or branched C1.4 alkyl group or C3.6 cycloalkyl group;

Z StangSiohSRYIRNLFID SUIRRHI flemu i (iRiCcaiiRDio R dr DiovRerein

wherein R1 stands for hydfogen atom, straight or branched C1_4 alkyl

Broup, staxgs donyiahitggratprand RétsaaglisdobrgebgdrC atots ggighp;
ar,branchedq C1.4 alkyl group, C3.6 cycloalkyl grqup, - SO2QH upora
&?aigmtangﬁaﬁﬁlmw&g&raew@&m;Sﬁﬁééaéé%éﬁ?g%’i?‘f 8#-@,%%? group;
ferresepifds fof 5%893%%1??&’{&%'3 s L s?tré’iigﬁi B AREINS 289 lky 'group,
represents zero or 1, and their salts, solvates, isomers (tautomers,

desmogiopscpelicalylgiviipsametmmd wlias/heosalfisrghdgsolvatesptionally
thereof. 62a WO 2005/009969 PCT/HU2004/000080 2. Compounds of the
genercivbsiitited) widoraney & dravel snehdipr branched Cy. alkyl group,

straight or branched C,.4 alkoxy group, or halogen atom;

R*and R’ independently stand for hydrogen atom, Cs.¢ cycloalkyl group,
straight or branched C;4 alkyl group - optionally containing an amino
group, or an amino group substituted with one or two straight or
branched C,.4 alkyl group, a hydroxy group, a carboxy group, or an
alkoxy group substituted with a straight or branched C,.4 alkyl group -;
or

R* stands for hydrogen atom or a straight or branched C;.4 alkyl group or
a benzyl group, and ‘

R®  stands for hydrogen atom, ~SQ,OH group or a straight or branched
C,.4acyl group, or

R* and R’, together with the nitrogen atom, form a group of the general
formula a.), wherein R’ and R® independently stand for hydrogen atom,
straight or branched C,.q alkyl group or Cy cycloalkyl group;

R®  stands for hydrogen atom or straight or branched C,4 alkyl group,
phenyl, benzyl, thienyl, or furyl group, optionally substituted with a
methylenedioxy group, or with one or more straight or branched
C .4 alkyl group, straight or branched C,, alkoxy group, hydroxy
group, trifluoromethyl group, cyano group, or halogen atom; or a six-
or five-membered heteroaromatic ring containing one, two or three

nitrogen atoms, or one nitrogen atom and one oxygen atom, or one
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R' stands for hydrogen atom or a straight or branched C1.4 alkyl group;
R2 stands for hydrogen atom or a straight or branched C1.4 alkyl group; 5
R3 stands for hydrogen atom, or a straight or branched C1.4 alkyl group,

Wg%@/ﬁ){ggﬁlkyl group, a phenyl, thienyl, or furyl group, 0pti9@?ﬂ¥u2004100&080

substituted with one or more straight or branched C14 alkyl group,
straight or branched C1.4 alkoxy group, or halogen atom; R4 and R5

independ%r(gft%ﬁ%gﬁgfhoé?fgd r{?go%r{llénognll ya%3'6 Sé?lgﬁ%ﬁgg{%&it&%&qﬁﬂjﬂbne or

or bran&’i up - containing an amino group, or an

amino groyse stishitites MYith el @ tyel RyRisid s, brancheardbidmikpd

group, a hydroxy group, a carboxy group, or an alkoxy group substituted

with a sEaightiartyrgnohp Chiadogikl af@uyp -; or 15 R4 stands for
gﬁ(}jrogen atom or a}aé ight or bra dC1l 4al oup or a benz

|
up, ARPRS £l For HYROR e oM E SRROR Grou 8RR PoRT 310,
branchqg(n?%éﬁa%}ﬂ g!@gb‘ggﬁ%%%ﬁ%g Rﬁn%am?}hgfdﬁﬁt‘ WP represents a

atom, form & group of th 20 formula a.), wherein R7 and R$

indepengesighstanerforchydrGygratitingretipighty drgokiedity Eravky |
group or C3_6 cycloalkyl group; R6 stands for hydroggp atom or straight
of bran@eads £on AR YrAIPMpRRIRIUE SN, tiert, GEFAYP TP - BFOUP:

optionally, substituted with a methylenedioxy.dro it r vl

chaight APBISRLCG ZP o Ay B PGS - ally

group, Ryiexy i aoR; RS ;hg{-gﬁw@n@/emﬁ gptesentialogdogen atom,

atom; or a six- or five-membered heteroaromatic ring containing one, two

or threestraight or branched C,.4 alkyl group, Cs.¢ cycloalkyl group, -SO,OH
group or a formyl group ;

n represents zero, ! or 2;

m represents 1, 2, or 3;

o represents 1, 2, or 3;
p represents zero or 1;
r represents zero or 1,

and their salts, solvates, isomers (tautomers, desmotrops, optically active

isomers) as well as the salts and solvates thereof.

3. Compounds of the general formula (I) according to claims 1.-2,,

wherein:

R'  stands for hydrogen atom or methyl group;

R?  stands for hydrogen atom or methyl group;

R®  stands for phenyl-, thienyl, or furyl group;

R* and R’ independently stand for hydrogen atom, Cs, cycloalkyl group,
straight or branched C,.4 alkyl group - optionally containing an amino
group, or an amino group substituted with one or two straight or

branched C,.4 alkyl group, a hydroxy group, a carboxy group, or an
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nitrogen atoms, or one nitrogen atom and one oxygen atom, or one 63
WO 2005/009969 PCT/HU2004/000080 nitrogen atom and one sulphur
atom, optionally substituted with one or more straight or branched C,.4

walK¥b bR, Straight or branched C,_4 alkoxy group or halogen- 205 Shosose

stands for -CH2- group, -NH- group, -NR9- group, or sulphur atom, 5
oxygen atom, sulpho group or sulphoxy group, wherein R9 represents a

igh b hed C I
e S Lol 0 SO S

R10 reggesents hydrogen atom, straight or branched C1.4 alkyl group, or

C3.6 cycloalkyl group and R" represents hydrogen atom, 10 straight or
Rranchetai@lk Aatkyhgdrope € atémyotoallstiaigip o:Strathegrdiipoaliy! alkyl
formyl group ; n represents zero, 1é)r 2; mrepresents 1, 2, or 3; 0

repres&fRIP, ‘21' Biognzy E*F&H?e%% ts zero or 1; r represents zero or 1,

SR e A A

e gaderd faspatadd) ﬁ@ﬁpfﬁiﬁgﬁﬁr@gﬁﬁsaloﬁl feratein grospandsties general

hydrogen atom or methyl gro §tands for hydrogen atom or methyl

group; formula a.), wherein R and R°® independently stand for hydrogen atom,
straight or branched C, 4 alkyl group or Cs4 cycloalkyl group;

R®  stands for 4-methoxyphenyl, 3-methylphenyl, 3-methoxyphenyl, 3,4~
methylenedioxyphenyl group, 4-fluorophenyl, 2-thienyl or 2-furyl
group;

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

Z stands for oxygen atom, sulphur atom, -CH,- group, -NH- group or
—NR"'- group, wherein R'" represents a straight or branched C,.4 alkyl
group, Cs.¢ cycloalky! group, —SO,OH group or formy! group and

n represents 1;

m represents 2;

0 represents 2;
P represents zero;
r represents zero,

and their salts, solvates, isomers (tautomers, desmotrops, optically active

isomers) as well as the salts and solvates thereof.

4. The following compounds according to claims 1.-3.:

4-Methoxy-N-[6-{morpholin-4-y1)-4-benzylamino-3-cvanoguinelin-2-vl]-

benzamide

4-Methoxy-N-[6-(4-methvipiperazin-1-vl)}-4-benzylamino-3-cvanogquinolin-

2-vilbenzamide
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R3 stands for phenyl-, thienyl, or furyl group; 25 R4 and R5 independently
stand for hydrogen atom, C3.6 cycloalkyl group, straight or branched
C1.4 alkyl group - optionally containing an amino group, or an amino

Wi %R Fisbsfituted with one or two straight or branched C"WX}@{&HBO@»&)

hydroxy group, a carboxy group, or an 64 WO 2005/009969
PCT/HU2004/000080 alkoxy group substituted with a straight or

branched Cl- 4a|ky| grou -, or, R4 t nds for hydrogen atom or a strgight
ofrhsihereFEdipedylaming Shoundamhecseyamedunain

m{p&g -SOZOH group ora formyl group, or R4 and R5, together
rogen atom, form a group of the general formula a.), wherein

RY s Sfhihderbnsdenty(stalichéoh inthogent sbemzy Mraigio- 8 dyramotetholin-2-
C1 4 alkyl group or C3,6 cycloalkyl group; R6 stands for
4Wyl 3-methylphenyl, 3- methoxyphenyl 3,4- 10

ERaee M -..,..'.~ 2. Aps g 817§ '
afﬁ@g&'é@u&éwp’ NH group or -NR11 group, wherein Rll represents

a'straight or branched C,-4 alkyl 15 group C3 6 cycloalkyl group )

- eIt ax el -0 6 fopiperazonsd ey

represents I
yl)benzamide

4-Methoxy-N-(6-amino-4-benzylamino-3-cyanoquinolin-2-ylYbenzamide

N-[4-(benzylamino)-3-cyano-6-(4-formylpiperazin-1-ylquinolin-2-y1i-4-
methoxybenzamide

4-{4-(Benzylamino)-3-cvano-2-[(4-methoxybenzoylamino]quinolin-6-
vl Ipiperazine-1-sulfonic acid

N-{3-Cyano-6-(formylamino)-4-[(2-thienylmethyl}amino]quinolin-2-yl } -4-
methoxybenzamide

N-{3-Cvano-6-(formylamino)-4-[(2-thienvlmethvl}aminolquinolin-2-yi}-1.3-

benzodioxole-5-carboxamide

N-[4-(Benzylamino)-3-cyano-6-(formylamino)quinolin-2-yl]-1,3~
benzodioxole-5-carboxamide

N-[4-(Benzylamino)-3-cyvano-6-(formylamino)quinolin-2-yil-4-
methoxvbenzamide

N-{4-(Benzylamino)-3-cyvano-6-[formyl(methyaminolquinolin-2-yi}-4-
methoxvbenzamide

N-{3-Cyano-6-{formyl(methyDaminol-4-[(2-thienyimethvl)amino]guinolin-2-
vl}-4-methoxybenzamide

{3-Cyano-2-[(4-methoxvybenzoyDamino]-4-[(2-
thienvimethvlaminolouinolin-6-yl }methyisulfamic acid
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p represents zero; 20 r represents zero, and their salts, solvates, isomers
(tautomers, desmotrops, optically active isomers) as well as the salts and
solvates thereof. 4. The following compounds according to claims 1.-3.: 25
4-Methoxv-N-[6-(morpholin-4-yl)-4-benzvlamino-3-cyanoquinolin-2-yl]-
benzamide 4-Methoxv-N-f 6-(4-methylpiperazin- |
-yl)-4-benzvlamino-3-cyanoguinolin- 2-yllbenzamide 65 WO 2005/009969
E”@TBMZ@M&Q@DS@C#M@JXWM%M@MWMM&Mlnol1n—6-

Inesdvtsateanglii2 y)benzamid 3 4-Methylenedioxy
(6-dimethylamino-4-benzvlamino-3-cyanoquinolin-2- yl)benzamide 5

ﬁgegzggéﬁ SR PR R SR it

piperazin-1-yl)-4-benzvlamino-3-cyanoquinolin-2-

yI)benzamlde

t@dﬂdétlﬁhemm&mﬂﬂmﬁamm@eﬁim formylplperazm -I- yl)qumolm -2-y11-4-
methoxybenzamide 4- f

ABEN VRN AR A olin-6-
YHRRVIGEHRT J%lui?l()?ﬁ%uluﬂn-uvyl} mic aci

{3-Cyano-2-[(4-methoxvbenzovlamino}-4-[(2-
thienylmethvDaminolguinolin-6-yl }sulfamic acid

and their salts, solvates, 1somers (tautomers, desmotrops), as well as

the salts and solvates thereof,

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

and their salts, solvates and isomers,

R3

|

(CR'R?),
N X
AR

L

N N &

wherein in the formula the meanings of R\, R R*, R* R® R®, R". R® X,
Z,n, 0,p, rand m are as defined in claim 1., characterized in

that,

v) a bis-carboxamide of the general formula (I1"),
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N-{ 3-Cvano-6-(formylamino)-4-r(2-thienvimethyl)aminolguinolin-2-yl }-4-
methoxybenzamide NN3-Cyano-6-(form
lyamino)-4-[(2-thienvimethyl)amino]_quinolin-2-vi}-1,3- 20
benzodioxole-5-carboxamide N-f
4-(Benzvlamino)-3-cvano-6-(formylamino)quinolin-2-yl1-1 3-
benzodioxole-5-carboxamide 25

N-r4-(Benzvlamino)-3-eyano-6- (forrgylamlno)qumolln -21ly 1-4-
methoxybenzamide N-f

4-(Benzvlamino)-3-cvano-6-rform \é']:gmetlayl)amlnolqumolln 2-yl}-4-
methoxybenzamide 30 N-{3-C ay

no-6-[formvl(methyl)amino]-4-[(2- tilnlgnylmethyl)aam|nolaumoI|n-2- yl
}-4-methoxybenggimide f 3 -Cvano’2-r(4-methoxybenzoyl)aminol-4- [(2 35

thienvlmethyl)ami%] inolin
(4-(Benzylamin@)s3-cyan oi‘r
}methylsulfamic’acid (Beni -
mino)-3-cyano-2-f(4-methoxybenzdyl)a

6-ylimethylsulfamic acid 66

EtRpX by zoyl)aminolquinolin-6-

lin-6- yl}sulfamic acid f

2-[(I .3-Benzodioxol-5- vlcarbonyl)amlnol- - benzylamlno) -3-
cyanoguinolin-6-yllsulfamic acid (2 -f O
(1,3-Benzodioxol-5-ylcarbonyl)amil oI 3- cyano -4-1(2-
tlienvimethvi)aimlrnolciuinollri-6- II suiia is acid
(3-Cyano-2-[(4-methoxybenzo 1)y aminol-4-F(2-

wherein

stands for hydrogen atom or a straight or branched C,, alkyl group;

stands for hydrogen atom or a straight or branched C, 4 alkyl group;

stands for hydrogen atom, or a straight or branched C;4 alkyl group,
Cag cycloalkyl group, a phenyl, thienyl, or furyl group, optionally
substituted with one or more straight or branched C,4 alkyl group,
straight or branched C,.4 alkoxy group, or halogen atom; a six- or five-
membered heteroaromatic ring containing one, two or three nitrogen
atoms, or a five-membered heteroaromatic ring containing one nitrogen
atom and one oxygen atom, Or one nitrogen atom and one sulphur

atom, optionally substituted with one or more straight or branched

67a



thien IY methyl)aminolquinolin-6-yl}sulfamic acid and their salts, solvates,
isomers (tautomers, desmotrops), as well as the salts and solvates

thereof. 5. Process for the preparation of the compounds of the general
formulaé&lrz and their salts, solvates and isomers, R3 (C'R'R2)n Ra X R6

H wherdin-indHevloaraua.issrmghhingstorrcird, 83, RIk®E ReYW%, ®shalogen
X, Z,n, ,.r and m are as defined in claim 1., characterized in that, v) a
bis-carb%%?ﬁlnide of the general formula (11" ), 67 R3. (CR1.R2)n R4. X"

NRN £33 RN iRBe MR Bent!¥!land for hydrogen atom, Cig cycloalkyl group,
straight or branched C,.4 alkyl group - optionally containing an amino
group, or an amino group substituted .with one or two straight or
branched C,.4 alkyl group, a hydroxy group, a carboxy group, or an
alkoxy group substituted with a straight or branched C;4 alky! group —
or a protective group; or

R*  stands for hydrogen atom or a straight or branched Ci. alky! groupora
benzyl group, and

R>  stands for hydrogen atom, -SO,OH group or a straight or branched
C,.4 acyl group or a protective. group, or |

R* and R”, together with the nitrogen atom, form a nitro group or a group of

the general formula a".),

™

/'(CHZ}H'E'X(R Jr"
z N—

N (CHy).
z K(RS'
{a"

) g
wherein R and R* independently stand for hydrogen atom, straight or
branched C;_4 alkyl group or Cs 4 cycloalkyl group;

R®  stands for hydrogen atom or straight or branched C;,4 alkyl group,
phenyl, benzyl, thienyl, or furyl group, optionally substituted with
methylenedioxy group, or with one or more straight or branched
Ci.4 alkyl group, straight or branched C,. alkoxy group, hydroxy
group, trifluoromethyl group, cyano group or halogen atom; or a six- or
five-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 with one or
more straight or branched C,. alkyl group, straight or branched

C,.q alkoxy group or halogen atom;
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wherein R' stands for hydrogen atom or a straight or branched Ci_4 alkyl
group; RT' stands for hydrogen atom or a straight or branched C1.4 alkyl
group; R3 stands for hydrogen atom, or a straight or branched C1_4 alkyl
group, C3.6 cycloalkyl group, a phenyl, thienyl, or furyl group, optionally
substituted with one or more straight or branched C'_4 alkyl group,
straight or branched C1.4 alkoxy group, or halogen atom; a six- or five-
membered heteroaromatic ring containing one, two or three nitrogen
toms, Qr.a five-m ered heterogrgmatic rin co&tﬁ'min one nitrogen
XZtom g%%qgﬁe\f%&y—éen Atom. oP O%Wo%ﬁtﬁéﬁ and offe StipHir ur atom,
optiongily subSHMEd MIHHNG RUPOS? SHRIIN:0F RIGhed RERMIRY stands for
alkyl groﬁg;ﬂs}iraight or branckiged ]Cj,ﬁi_4 alkoxy g%;up, or halogen atom;
R4" antt&ghinoepemusntly €tand oy hgdoogeorafom,$3l6aiicidalkylip;
roup, straight or branched CI_4 alkyl group - optionally coptaining an 1"
minc>gRstip, 16F aPRaiaRib §Feh SubBlMeAMATth orelHB ey eF —NR -
branch 1 lkyl orpap, @ hydrexy,grqup, a carboxy group. or an_.
koo S B U e B AR S e
a protegtivaigraup: iR @R stands tyAIRgR B lobhad d ik 'OUsinds a9y drogen
or a straight or orancs,~u vl 4 ayl gr~ Y 'c a benzyl group, and R5.
standsiforysiegghtatenbr8OReH Gropmbnd straght &y anotiedl B/ group, —

acyl group_or.a protective. group, or
Y gS SOH g?oup ora s%raigpht or branched C,.4 acyl group ;

"

n represents zero, 1 or 2;

m  represents 1,2, or 3,

0 represents 1, 2, or 3;
p represents zero or 1;
T represents zero or 1,

is selectively hydrolysed and if desired the protective group removed, or

v/1.) for the preparation of a compound of the general formula (1),
wherein R? stands for hydrogen atom, a straight or brénched Ci.4 alkyl group
or benzyl group and R’ stands for a straight or branched C;_ acyl group, or R’
and R’ together with the nitrogen atom form a group of the general formula
a.), wherein Z stands for a -NR'' group, where R'' stands for a straight or
branched C,_4 acyl group and R! R?, R3, R6, R.R:E R, X n, m, o, p and r are
as defined in claim 1,

a compound of the general formula (), wherein R’ stands for hydrogen
atom, a straight or branched C,4 alkyl group or benzyl group and R’ stands
for hydrogen atom, or R* and R’ together with the nitrogen atom form a group
of the general formula a.), wherein Z stands for -NH group and R R R’ R

7 8 9 : .
R, R, R, X, n, m, o, p and r are as defined in claim 1,
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R4" and R5", together with the nitrogen atom, form a nitro group or a
group of the general formula a".), (CHz)m. x (Rr)"l (CH2)o (Rtl (a")
wherein R 7" and R8" independently stand for hydrogen atom, straight or
branched Ci_4 alkyl group or C3.6 cycloalkyl group; R6" stands for
hydrogen atom or straight or branched C14 alkyl group, phenyl, benzyl,
thienyl, or furill group, optlonally substituted with methylenedioxy group,

or withibnecaiarste Withight eoBReERSd 1 thaikgegesab, B oR™™ COY",
Dranched %9“ O sy %%“EtraYgng%r ‘ES’%% fiflgopomethyl Or:f %rans%nts a

group or Iogen Atom’ or & SEor e-membered néferda
Rgﬁlﬁi@@-(gﬁig’ 8o or three nitrogen atoms, or one nitrogen atom and
one oxygen atom, or one nitrogen atom and one sulphur atom, optionally
substituted with one or more straight or branched C'.4 alkyl group,
straight or branched C1.4 alkoxy group or halogen atom; 68 X" stands for
-CH2- group, -NH- group, -NR 9~1 group, or sulphur atom, oxygen atom,
sulpho group or sulphoxy group, wherein R9" stands for straight or
branched C1.4 alkyl group or C3.6 cycloalkyl group; 5 Z stands for oxygen
atom sulphur atom, -CHR70""-group or -NR""- group, wherein R10"stands
for hydrogen atom, straight or branched
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C1.4 alkyl group, or C3_6 cycloalkyl group and R11, stands for hydrogen
atom, straight or branched C1.4 alkyl group, C3_6 cycloalkyl group, -
SO20H group or a straight or branched C1.4 acyl group ; 10 n represents
zero, 1 or 2; inrepresents 1, 2, or 3; o represents 1, 2, or 3; p represents
zero or 1; rrepresents zero or 1, 15 is selectively hydrolysed and if

desired t rotective group-r. i) fQr.t l f :

P PR TSt the o B SRR &), wheren
RO SirAightiRidanNGhad dol, Jaakras01tpopriranziaiolp aatkib group or
stands for a straight or branched CI-4 acyl group, or R4 zilnd R5 tsogether .

battzsHesmisgy eniBin semda frows o BElggrewal rmBlazeldy), wmesider with
Z stands fora-NR;f(%roup, where R Eté;\nds for a straight or, br nchedZ tand
B DHERGIGIRTRAPRE, REWB, Rotlre, RRY, T 6;)p HETeHte Stancs

T

om, a straig kyl group or

BENRY| 3o b RS atdndsressde Aiyddperiaiom] or R4 and R5

together with. the njtrggen atom fqrm a group,of the geneyal formula.a. -

wherci S SRR NI T S L 3. (s b S e MUKy drogen

Qebrand £aL8 Ay defipadhinelaim 1, 69:1s a%@@&%é@@o%ﬁmu%@faﬁ%mds
t

general formula R12" COY':i wherein R127 stands for straight or branched
@48 apdryBenpaesentoa Raving dupgether with the nitrogen atom form a

group of the general formula 2.), wherein Z stands for-NH- group and R, R%
R, RE, R, R® R’ X . n,m, o, p and r are as defined in claim 1,
is reacted with a pyridine-SO; complex, or with CISO;H, or
v/iil.) for the preparation of a compound of the general formula (I), wherein
R* stands for hydrogen atom, a straight or branched Ci.4 alkyl group or
benzyl group and R’ stands for -SO,0H group and R', R R*, R% R, R®, R’ X,
Z,n, m, o, p and r are as defined in claim 1,

- a compound of the general formula (XIII"),

RT'

O,N N

wherein R, R%, R*, R%, R, X-, and n- are as defined above
is reacted with Na,S;0; or NaHSOs3,
or
is reduced and the compound of the general formula (XIV"),
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69a v/ii.) for the preparation of a compound of the general formula (1),
wherein R4 stands for hydrogen atom, a straight or branched C1.4 alkyl
group or benzyl group and R5 stands for -SO20H group, or R4 and R5
together with the nitrogen atom form a group of the general formula a.),
wherein Z stands for -NR"- group,where R" stands for -SO20H group and
R', R2, R3, R6, R7, RS, R9 X, n, m, o, pandr are as defined in claim 1, a
compound of the gener *formula (1), wherein R" stands for hydrogen
atom, a straight or bran¢hed C34 alkyl group or benzyl group and R5
stands for hydrogen ai@R}’ QZRA, and R5 together with the nitrogen atom
form a group of the general formula a.), wherein Z stands for-NH- group
and R',R2, R3, R6, R7/R8, R9, X, n, in, 0, p and r aré*d¥"Yefined in claim
1,is r@ac{ed with a pyrid _ne-SOS complex, or with CISO3H, or Vi/iii.) for the
preparatiornagf ¢ general formula (1), wherein R4 stands

for htho/gen atp strarght or brgmched C1.4 alkyl group or benzyl
fi ei&

group and RS stanasdor<8Q20 oup and R', R2, R3, R6, R7, R8, R9,
X, Z,n,in,o,pandr ar'é as cﬁz ﬂg,lm 1, a compound of the general
formula Rr (CR'R2)an X. (Xi~ ~ZN N'r) a~NNJ,"

H

thus obtained, wherein R* stands for hydrogen atom and R} R*,R", R%,
R” X, and n’, are as defined above, is sulphated with a pyridine-SOs;
complex or with C1SO-H,

if desired after transforming the R* hydrogen atom 1nto a sraignt or
branched C;4 alky! group or a benzyl group, or
v/iv.) for the preparation of a compound of the general formula (I}, wherein

R stands for hydrogen atom, Cs¢ cycloalky! group, benzyl group, straight or

Toa



H Rsn wherein R", R2,, R6,,, R9,, X and n- are as defined above is
reacted with Na2S204 or NaHSO3, or is reduced and the compound of
the general formula (XIV), 70 R3. (CR1. R2*) (XIV") R41X.HNN 14 N
H Raa thus obtained, wherein R4 stands for hydrogen atom and R1 , R2,
R3, Rb,, R9.,, X, and n", are as defined above, is sulphated with a
pyrldlne -S03 complex or W|th Cl SO3H, if desired after transforming the
%erg@wgtra@@ﬁmak%ban@n&w@mgmmmgr@ua' or an

%%Rfﬁ Kk ﬁ%ﬂ%ﬁ»’t LR SOF RS AL & B EaBai ot

henay aravBrsk Z%ﬁféﬂgﬁg) Ay QYEHR ‘E:E%%stltuted with

contalnlng an a no g up, or an roup substitu e one or two

stretighiglor dramehelcd @ a)lfkdrgnpap hydrBXysgmdp ferchshivsggraipm, or
ar an alkoxy group substituted with a straight or branched C1.4 alkyl
&o@ﬁ%ﬁd,ﬁ@g&m M@g@ﬁ%@m@%@ EEowyetHEe gt

a %tﬁ) LRpR ﬁ"%r?d%"h%@%‘gﬁ ently stand for hydrogen atom,

straight or branched C,., alkyl group or Cs. cycloalkyl group and Z stands for
~NR''- - group, where R'' stands for hydr ogen atom and R', R%, R*, R R,
X,n,m, o, pandrare as defined in claim 1,

removing the protective group of 2 compound of the general formula

"),

rY

|
(CR B

i

(")
wherein
RY stands for hydrogen atom, Ca.g cycloalkyl] group, benzy! group, straight or
branched C,.4 alkyl group - optionally containing an amino group, or an
amino group substituted with one or two straight or branched C,4 alkyl
group, a hydroxy group, a carboxy group, or an alkoxy group substituted with
a straight or branched C,.4 alky! group- and R* stands for a protective group,
or |
R* and R”, together with the nitrogen atom, form a group of the general
formula a'.), wherein R” and R independently stand for hydrogen atom,
straight or branched C;. alkyl group or C;.¢ cycloalkyl group and Z stands for
—NR'" group, where R'" stands for a protecting group, and R"",R”,R”,

6” 9!' " " " n " "
R, R" X,n,m,o0,p,andr are as defined above,
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formula a.), wherein R7 and R8 independently stand for hydrogen atom,
straight or branched C1_4 alkyl group or C3-6 cycloalkyl group and Z
stands for -NR’I - group, where R" stands for hydrogen atom and R', R2,
R3, R6, R9, X, n,in, 0, p and r are as defined in claim 1, removing the
protective group of a compound of the general formula R Roo\ A." N
RAN I H NRC (I") wherein R4" stands for hydrogen atom, C3.6

), aj branched C1.4 alkyl group,- .
o%p%gr%%lagg%gi n%l?g?r{]h%ﬁ%g%u%‘étﬁ énr%s%mlg %rgﬁggﬁ)ﬁéﬁ?u?ﬁd%@eneral

dioerou kv suesgintins foraneted ] R eI YR, InBYHHONEGIOMD. fhd/or the the

carboxy group, or an alkoxy group substituted with a straight or branched
SRnRRYNg et phassresalfarasko (B phae aleigalis tarRfmnetiRAto its salt

i i f f th | f laa".),
R R G e oy ursbon brair i Agelged into
bt I H ’ :
breachtad ] 24w/ ghav Ouhd-Groyelaaliad gr ’f'é%gr%%%?{ééséo’{r%'\%?ormed

" group, where Rill. stands for a protecting grou

iptoan ethpr demnomienss fefined above,

Tla



71 and-if desired- the substituents of the resulting compound of the
general formula (1) are transformed into each other by known methods,
and/or the the compound of the general formula (1) thus obtained is
transformed into its salt or solvate, or liberated from its salt or solvate and
-if desired- resolved into its optically active isomers and -if desired- a

éiven desmotrop is transforme(iq*_into an other desmotropic form. 71a 6.
rocBERCEEE0 RS IBIBRIMS ChltacteriZed ik afthe Iskie6tife I that the

e o . oxide o rafiuiai . .
B e e I Y Bnotie
hBaias i‘@ﬁiﬁé@i}p%ﬁﬁniﬁé@f@ﬁﬁﬁ@eﬁd@a@ﬁhihcoBﬁaiﬁécﬁlm@l@ﬁa?&@dde
compounds of the general formula (1), 3 R (CR'R2) n R4 X R5/N N (~) IV
0IREen.-where in the formula R1, R2, R3, R4, R5, R6, R7, R8, X, Z, n, in,

0, p and r have the meaning as defined in Claim I.,- and/or their salts,
solvates, isomers (tautomers, desrnotrops; optically active isomers) the

paltspsoivales MRIEOLANE RIE Ok MAHGARH L AFHENAIS i EUBMIRY one or

used in
more compounds of the general formula (1),

~where in the formula R', R%, R:, R R°, R RV, R®, X, Z, n, m, o, pandr
have the meaning as defined in Claim 1.,- and/or their salts, solvates,
isomers (tautomers, desmotrops, optically active i1somers) the salts,
solvates thereof, and one or more auxiliary materials, commonly used in

the pharmaceutical industry.

8  Pharmaceutical composition as defined in claim 7., characterized in

that it contains as active substance one or more of the compounds defined

in claim 3.

9. Use of the compounds of the general formula (T),



the pharmaceutical industry. 8. Pharmaceutical composition as defined in
claim 7., characterized in that it contains as active substance one or more
of the compounds defined in claim 3. 9. Use of the compounds of the
general formula (I), 72 R3 I (CR'R2) R4 X Rs" NH (0 Rs I/ N N! their
salts, solvates and isomers, -where in the formula R', R2, R3, R4, R5, R6,
R7,R8, X, Z, n,in, o, p, and r have the meaning as defined in claim I.- for
the manufacture of a pharmaceutical composition for the treatment of
diseases in development of WhICh the receptor A3 plays a role. 10. Use of
the compounds of the gene [ formula () their salts, solvates and

isomers, -where in the formudla R', R2, R3, R4, R5, R6, R7, R8, X, Z, n, in,
0, p, and r have the meaningRrSgRfined in claim I.- according to claim 9
as A3 ligand for the manufac‘ture of a pharmaceutical composition for the
treatment of diseases of the eart, kidney, respiratory organs and central
nervous syﬁtgm and for the |nh|b|t|on of the protectlon of adenosine in

10.

N
5.7

/

their salts, solvates and -

isomers, -where in the formula R', R R RY RS, RS R R, X, Z, n, m,
o, p, and r have the meaning as defined in claim 1.- for the manufacture of
a pharmaceutical composition for the treatment of diseases in

development of which the receptor A; plays a role.

Use of the compounds of the general formula () their salts, solvates and
isomers, -where in the formula R R?‘, R? , R* R’ RG, R, Rs, X, Z, n,m,
o, p, and r have the meaning as defined in claim 1.- according to claim 9
as A; ligand for the manufacture of a pharmaceutical composition for the
treatment of diseases of the heart, kidney, respiratory organs and central
nervous system, and for the inhibition of the protection of adenosine in

growing tumor cells, prevention of mast cell degranulation, inhibition of

T2a



growing tumor cells, prevention of mast cell degranulation, inhibition of
72a WO 2005/009969 PCT/HU2004/000080 the cytokine production,
reduction of intraocular pressure, inhibition of the TNFa release, inhibition

wof Resienail, neutrophil and other immune cell migration., bR s00es0
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bronchoconstriction and plasma extravasation. 5 11.Use of the

compounds of the general formula (1), their salts, solvates and isomers,

-wher |nthef muIaR 2,R3,R4, R5, R6, R7,R8, X, Z N, M, 0, Py .p-..

anc 1 e SRS RS AeRn S60H GG o AR EIHE DLRsAHE o (bibition of
A3 re W@%@EEEO i f@P%@zHBPH Tnﬁgﬁﬁ‘%@f%l%d other immune
antiasthmatic, antilschemic, antidepressant, antiarthythmic, renal

protectgH, anfiigradioantipaikitadoandeOrivegchiangingction and plasma
pharmaceutical compositions and compositions for the treatment or

preve@ﬁ?ﬂﬁﬁﬁﬂk&@érdlal reperfusion injury, chronic obstructive pulmonary
disease (COPD) and adult respiratory distress syndrome 15 (ARDS)
including chronic bronchitis, pulmonary emphysema or dyspnea, allergic

reqqtione EFahd i BRINes dipd Eﬁgréqsﬁ?ﬁﬁ% I03d%r salts, solvates and

scleroderma, arthritis) other aut0|mmune dlseases infla mmatory bowel
diseasmmieitisonsedisaashe Cromukddeite, R)sdillaﬁé,,rﬁguﬁlat X,Z,n,m,o,

hypertensiqn, neur ical function d| ers, glaucoma and diahetes

12.Us 8PthE BB ANAASGIIE G gmﬁirméimﬁe.ra&%ﬁ%a?e@mmm as

ﬁngq i%%megcéﬁp&re éﬂ@go@f@uk%ﬁjthgznﬁﬁnﬁa tﬁt% Rc?f R, ﬁﬁtl?ﬁfﬂimatory,

| ,al’ltiasthmatic, antiischemic, antidepressant, antiarrhythmic, renal
protective, antitumor, antiparkinson and cognitive enhancing
pharmaceutical compositions and compositions for 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.

12.Use of the compounds of the general formula (1), their salts, solvates and
isomers, -where in the formula R}, R, R®, R*, R, R, R", R®, X, Z, n, m, o,
p, and r have the meaning as defined in claim 1.- according to claims 10
and 11 as Aj receptor antagonist for the manufacture of a pharmaceutical
composition for the treatment of diseases such as asthma, COPD and
ARDS, glaucoma, tumor, allergic reactions, inflammatory diseases,

ischemia, hypoxia, arrhytmia and renal diseases.

73



p, and r have the meaning as defined in claim 1.- according to claims 10
and 11 as A3 receptor antagonist for the manufacture of a pharmaceutical
25 composition for the treatment of diseases such as asthma, COPD and
ARDS, glaucoma, tumor, allergic reactions, inflammatory diseases,
ischemia, hypoxia, arrhytmia and renal diseases. 73 13. Compounds of
the general formula ("), R (R"R’),,. R4, N R/I\\ N 1-i R (I") where in

e R T P PO T crogen atom, €36

cycloalkyl group, benzyl group, straight. or branched C .4 alkyl group -
optionally containing an amino groupy or an amino group substituted with
one or two straight or branched C1.4 alkyl ,group, a hydroxy group, a
carboxy group, or an alkoxy group EhstifRider with a straight or branched
C1.4 alkyl group- and R5" stands forta protective group, or R4" and R5",
together with the ngfbgen atom, for a group of the general formula a'.),
wherein R7., and RBXindependentlyjstand f hydrogen atom, straight or

branched C1.4 allg/}.gmup kyl)ioup and Z stands for
N N o &

. : 1" 20 pin pb
where in the formula the meanings of R° ,R™, R™, R™, X", n", m", 0", p", and

{17

" are as defined in claim 5. and

R* stands for hydrogen atom, Cs.¢ cycloalkyl group, benzy! group, straight or
branched C,.4 alkyl group - optionaily containing an amino group, or an
amino group substituted with one or two straight or branched C, alkyl
group, a hydroxy group, a carboxy group, or an alkoxy group substituted with
a straight or branched C,.; alkyl group- and R>" stands for a protective group,
or |

R and R, together with the nitrogen atom, form a group of the general
formula a .}, wherein R"™ and R independently stand for hydrogen atom,
straight or branched C.4 alkyl group or Cs.s cycloalkyl group and Z stands for

~NR!" group, where R'" stands for a protecting group.

14, Compounds‘ of the general formula (II"),
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-NR' " group, where R' " stands for a protecting group. 14. Compounds of
the general formula (11"), 74R 1 (CRRz) R4 X"NN R5/(/NN~ ~ OR
nre where in the formula the meanings of R™, R"", Wit, R4", R5", R6", R7"
R8" X", Z",n", m", 0", p", and r" are as defined in claim 5. 15. Compounds
of the general formula (11I"), R3- (CR'RZ)n-R4'RS/NI1~\N N NH 2

(11") where in the formula the megfings of W, R2", R3i, R411, R5, R7",
R$", X", Z", n", m", 0", p", and r" preas defined in claim 5. 16. Compounds
of the general formula (IV") (CR R’ Jrm

4. x!‘

where in the formula the meanings of R™, R™, R™, R™" R R® R™ R X",

Z" n",m", 0", p", andr" are as defined in claim 5.

15.  Compounds of the general formula (TH"),

rR¥
; b
. o
(TR R )y
o x“
R4
\ N M
R5--/ N
/
N NH,
(1"

- : Zn p3n pin pin pTr P ‘
where in the formula the meanings of R, R™, R™, R™, R™ R™ R™, X", Z", n",

m", o", p", and " are as defined in claim 5.

16.  Compounds of the general formula (IV")

. cl
R4
™ N N
& ~
e
R SNH,
{IV?)



R4 ClI RS/N \\ N N NH2 (IV") 74a where in the formula the meanings of
R40, R5.", R7.,,R", Zm 0", pand r are as defined in claim 5. 17.
Compounds of the general formula (V*), RA. OH R NH2 (V) where in the
formula the meanings of R4.,, R5,., R7, R8", Z", m, o p", and r" are as
defined in claim 5. 74b 18. Compounds of the general formula (VIII"),
R4s~ OOH 02 (VIII") where in the formula R4" and R5™ together with the

i Ing; piEmethylpipasazino, piperazin "
ﬁ}%%%ig}g%gﬁgﬁgﬁ%%ﬁp. 19.C mg)gulﬁzé ) ﬂqiggqu]efa folr%fnh a’(xn % T
#®8.as defined in claim 5.

17. Compounds of the general formula (V"),

v

where in the formula the meanings of RY, R, R" RY, Z,m,o, p", andr

are as defined in claim 5.
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(CRrRz )n" X. (XI'it*) 02N N N H wherein the meanings of the
substituents R, R*, R, R, X and n are as defined in claim 5. 75

18. Compounds. of the general formula (VIII"),

V™Y

where in the formula R* and R* together with the nitrogen atom, represent
a morpholino, N-methylpiperazino, piperazino or 4-benzylpyperazino

group.

19. Compounds of the general formula (XTII"),

R¥

l .

(CRYRZ ) qm

xn

OXH™)

O_N Sl

BN

N™ N

[ "

RS
. . ]'l 2" 3” 6" " "
wherein the meanings of the substituents R, R",R",R", X andn are as

defined in claim 5.

75



