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WD 2004/ 046146 PCT/ HU2003/ 000095 | M DAZOQUI NOLI NE

DERI VATI VES AS ADENCSI NE A3 RECEPTOR LI GANDS The

present. invention relates to the adenosi ne A3 receptor
wd dogan@dsicof the 5 general formula (1), R3 (I, ﬁ?%ﬂ 0095

RAX5 8RR9 RN(Rr NR7, (CH)m 0 <N o0

2)0 10 (R P wthin those preferably to the

antagonists, as well as to their salts, solvates and

10 isomers, to the phar maceuti cal conpositions

cont a he use of the c ounds of the
gener gﬁh?%r %‘ui '(n{ré’ PEROVATHEES %ﬂ@osﬁﬁét@‘gﬁm LIGANDS
isoners, and to the preparation of the conpounds of

t he general formula (1) and their salts, solvates and

i somers. Adenosine is a well-known conponent of

ot auft 1EBSRANOR O EEH TR thdenbiicr o ibafiioy T of the

a¢@rﬂ%ymuw§l oI og| cal processes. The effect of
adenosi ne oh” heart function was discovered already in
1929. (Drury and Szentgyorgyi, J Physiol 68:213,
1929). The identification of an increasing nunber of
physi ol ogi cal fund®ions nediated by adenosine and the
di scovery of new ddenosi ne receptor subtypes give
possi bilities 20 (CfR'R?erapeutic application of
specific Ilgands (JPoul se, S. A and Quinn, R J.
Bi oorgam c anp{ Medd ci nal Chemistry 6:619, 1998).

5.

9
(R),

within those preferably to the antagonists, as well as to their salts, solvatcs and

isomers, to the pharmaceutical compositions containing them, to the use of the

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

‘the preparation of the compounds of the general formula (T) and their salts, solvates

and isomers.

Adenosine is a well-known component of several endogenous molecules
(ATP, NAD", nu_cléic acids). Besides, it plays an important regulatory role in many
physiological processes. The effect of adenosine on heart function was discovered
already in 1929. (Drury and Szentgyorgyi, J Physiol 68:213, 1929). The
identification of an increasing number of physiological functions mediated by
adenosine and the discovery of new adenosine receptor subtypes give possibilities
for therapeutic application of specific ligands (Poulse, S. A. and Quinn, R. 7.
Bloorgamc and Medicinal Chemlstry 6:619, 1998).
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WO 2004/ 046146 PCT/ HU2003/ 000095, To date, the

receptors for adenosi ne have been classified into

three main classes: A, A2 and A3. The Al subtype is

partly responsible for the inhibition of the ox

‘WO§HEHV¥H?e cyclase by coupling to G menbr anePhFEUHMIMNIS

partly influences other second nessenger systenms. The

A2 receptor subtype can be subdivided into two 5

further subtypes - A2a and A2b -, which stinulate the
adentbhadfeCHfd ASRpAS! Mt iBAeRAs! i
A3 receptors hfavepbeen Fe%:ﬁgﬁ.t ?geiﬁgﬁt{%ﬁgﬂ%sﬁgﬁgﬁ.m%e matn
classebi 8, ADNA AL ThicyA, babt9pe ist patEl§ réspousiBld ftthé tnhibition of the
corresponds to a novgf, functiona adenosi ne
adeaybase oryclaBhebpotdupdinigoto dF; tdembidne @e@pinorsartly influences other
connected also with several second-nessenﬁgr syst ens:

seCARd Ne§SEBLYT syiemyd dhe Ay ceceptor subitynd ean by sut@ivided into two
B B, P SRR B SRS S S e
sl AR08 A SRLANGNBY, ROl i St et
N, st s Al o Bk S, ok, nionsl

adepesing ﬁé&ﬁtdrﬂ'fhﬁ Qctioatfibn ofH1ROAS f@:eﬁ@rﬂs doRee&el ako with several
nmedi at e the negative inotropic, chronotropic and )

sechishmiessemiger ef dystngs:of intdbitingsi o€. deayheenasichge,A23timulating
receptors, which are located in a relatively high
phasphedipaseiGangd B ri atum  display functional interaction

with,the dopam ne receptors in  regulating the - .
synapfi BAENOSHGTESTIIRLS #¥e Tpund dpesrysraheoicane pingr seguate their

, hel L,al , and noot h scl.e cells are.respgnsible

R BoN 40 B Ao te R RISy iiwortaR) Folé e scanetab mervous

syl Sto sk Gl et B8 CRES IREADROERERBL RS ¢ felease of

sy@eio ttaeniittéisefhhreiFéct i nfdehyd B? A, fe¥fifors. Mkhd hart, also the
expression is the highest in the Tntesti'ne and the

A ntagties mddiat thonepptive irovfapht, hedmaropasandirhefépic effects of

regul atory function in the regul ation of the vascular
adengpigicaldheprdorosing dha raccploes,f whirhi ere bfcatedsin celdlatively high

o R B B o SR kB e e eptors
A3 t . det ect,ed t .
e EEREE Shn I A oh SERRL Rt Roh 558 et

SR MRRCNE célg‘:@[@trgﬁﬁ%rﬁﬁlﬁe "B Qﬁnok@‘é’-in&@é@&a&ﬁgghgﬁ&{. her

subtypes and are y Specl es dependent .

adeD $hdBasis OFLRRNA i@é:ﬁifﬁ:éﬁbﬁ?ﬁl%%ﬁ@d@ﬁ%éihé’ rbdpldi€ are widely

_ central nervous system testis’ and Trmmun
distributed in different tissues. They have been identified almost in every cell type,

but its expression is the highest in the intestine and the bladder. This subfype
probably also has important regulatory function in the regulation of the vascular‘
tone and plays a role in tﬁe function of mast cells. |
Contrary to A; and A,, receptors, where the tissue distribution was detected
on the protfein »level., the presence of Ay, and Aj receptors was detected on the basis
of their mRNA level. Expression levels for Aj adenosine receptors are rather low
compared to other subtypes and are highly species dependent. A; adenosine

. teceptors are expressed primarily in the central nervous system, testis and immune



WO 2004/ 046146 PCT/ HU2003/ 000095 3 system and appear
to be involved in the nodul ati on of nedi ator rel ease
frommast cells in inmediate hypersensitivity

wiceasidh@ie The A3 antagoni sts published so far | ﬁﬁﬁmumomwa
literature belong to the groups of flavon0|des
1, 4-di hydr opyri di ne derivati ves, triazolqu|nazoIines,
5 t hi azol onapht hyri di nes and ttg azol opyri m di nes. The
present invention relates to a novel type of effective

Hstam] agdappes, tobe dhvdtesdid te moilmetdon v hddator release from mast
structure. For therapeutic use it is essential to

@&i&}ﬂenungdlat&i@'pﬂsswm‘aqmsnmt bi nd, or bind onl y

mti@ %of verér hconcentration to the A,

and mi%"é%ls puh ished gerfas imther biesgiies belong to the groups of
|nvent elates. .to the coopounds of th

resen e
@%‘ﬁ"é}"é % or rrul §1y dropypdme, s ¢ h FHvValyChs Som%%cégqumazolmes
E%Ot ypg;B fl'é'r cﬁﬂésc relﬁ gé?i%gfoi&?érﬂ? gcﬁ% I(Htf rlﬂ‘té?rgiorg relates to a
rovel BpelifTidciivieo, Qﬁtaégnﬂfstsgg{?ﬁ'&} h¥e Ak '%rr:l]llﬂsgj?lmo ing structure.

pref érably antagoni st al
st r udtazrtRerapbiléd usx &ib eS4dnPRADIPESAEOMHaP Ehecm%ié(ﬁ@é doe%“ﬁ’ot bind, or
_h h selectivity for the A3 receptor, i.e. they
ppiytintthe case fvept bigh comantratiom we Ithe:m;:Aa; aad Agp sub-types of

thgﬂ they inhibit the At A2a and A2b receptors.
gROSiAe Jerenton (var proseair arveatipo urelises Hat theagompoends of the

fRA Fotpiila,4f 26 i’eisi;thwa@%ﬁ%%‘l@ﬁéé’ dl froropwhiiohave great
R d
select PR PR ABom B s by ProshRNsBGRBR i or a1y 1

the first aspect, there is provided the conpounds of
the general fornula (1), R3 ( RRZ)n R4 XRS5 R8 9
R 1 N Disclo®yd herein ibtHeprégiarht2ymaf A, ligands, within them preferably

| antagonists, first of all with quinoline structure, which exert strong antagonistic effect
and high selectivity for the A; receptor, i.e. they inhibit the A, receptor in much
lower concentration than they inhibit the A, A,, and Ay, receptors. Further disclosed
herein are compounds that may have stability, bioavailability, therapeutic index and
toxicity data, enabling the compounds to develop into drug substances, and that the
new compounds possess favourable enteric absorption to be applied orally.

In the first aspect, there is provided the compounds of the general formula (1),

l
(CRR?),




NZ O(CHz)o 10 (R )P WD 2004/ 046146
PCT/ HU2003/ 000095 4 wherein Rl stands for hydrogen
atom or a straight or branched Cl-4 al kyl group; - R2

St or hydrogen atomor a straight or br os
woa%"@&bjﬁ ?’g"rﬂ?ﬁogﬁ(ﬂmm:

oup; R3 stands for hydrogen atom or
straight or branched ClL 4 al kyl group, C3-6 5
cycl oal kyl group, a phenyl-, thienyl-, or furyl group,
optionally substituted wth one or nore straight or
i d CL4 al kyl group, straight or branched
Cl. 4" al koxy group, or hal ogen atom a six- or

1Y ve-simiRebe By dheiceh aas mR bl serai dhit 08 beativhad T NG iofleroao
or three nitrogen atons, or a |ve-manbereo‘

Rret erstardsrfet hedrageg atamtoziantmggitne bradched €1 ailloyh grodp;

qne oxygen atom or 10 one nitrogen atom and one

Rul pistandst iomhyslogematony, eudstratght eut bwaneheshe.oralkyhgreup, Css

straigh r branched Cl-4 gl kyl group, straight. or . )

5  pran @g@@aﬁ% HPKBx § pfmfhpaa?nﬂm %@gtﬁygtgwp, reptionglly pgibstituted
- and R7., ndependent |y .st and, for, hydrogen  ato tral ght,

or bt HaG Cerare saghO B bacng iy g Sy branched

Cla gk ' - | NPT

or RE el in, MRenRIONE L. o0 ENR RUER R HBkeroaromati

for minkbogehtafiing BRE,NWVENSdiwe: AltRIRNn Fdnsd a9 fRke-membered

hydrogen atom.or a cyano group, am nocarbonyl gr-oup,

Cl- 4he@kdrwymaichainy lcogtadning ove witrolgen \at@n g, ol ogpgen atom, or -

R10 i ndependently stand for hydrogen atom straight or _
10 branoheaitgbgen atdnyland Xegrudpipir €8m6 opfiohaldy kybstijuiedpwvith one or |

z)(r S;ﬁ[‘ogé, g{;rgigh_é %;‘Qlaﬁgégq% C&; gﬁgyl %&ﬁ@t@rgﬁ@r&r%gﬁje% C).4 alkoxy ‘
br aneiel EHABETORIEy oup or G35 cycl oal kyl' group;
Rg,?%‘ﬂ g’(&’%ﬂ\%ﬁgr@ﬁ%&ntfé{ﬁW%@f&rﬂy&%n a6 @trgfgh't\'@il branched Cp4
alkyl group, straight or branched C;4 alkoxy group, hydroxy group or
15 halogen atom, or R* and R” stand for hydrogen atom and R’ and R® form
together a methylenedioxy group;
Rg s’gand's for hydrogen atom or a 'cyano group, aminocarbonyl group, Ci4
alkoxycarbonﬂ group, or carboxy group;
R’ and Rw independently stand for hydfogen atom, straight or branched C.4 alkyl
20 group, Cs 4 cycloalkyl group. _
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.4 cycloalkyl group;

Z means oxygen atom, sulphur atom, -NH- group or ~NR™- group, - wherein
- 25 R'? stands for straight or branched C,_4 alkyl group or Cs_¢ cycloalkyl group;
. m stands for zero, 1, 2 or 3; '
n stands for zero, 1 or 2;
o stands for zero; 1,20r3;

p  standsforzeroorl, .




25 R12 stands for straight or branched Cl1 4 al kyl
group or C3-6 cycloal kyl group; in stands for zero,
1, 2 or 3; n stands for zero, 1 or 2; o stands for
zero, 1, 2 or 3; p stands for zero or 1, WO
WoaMM/ 98846 PCT/ HU2003/ 0011095 r 5 r st ands PCOTHZ®NNG0095
or 1, with the proviso that at |east one of mand o is
different fromzero , and their salts, solvates, and
i soners, as well as the salts and sol vates thereof
ful fil t&g above criteria. In a second aspect, there
s pripdeiPirsesss. moth theeprovispdhatiatdeassonetod m and o is different

corrpo%g ﬂ%f the general fornula (1) R3 RRR2) (I 4
X RS P NRNR7 (CH2)m ~NZ O(CH)0 10 (R

)\ 1! dvaifl D 85 ol SIS e IR ST e thercot
Z, n,fubfi] he aboRBRriiedpave the nmeaning as defined in

~Caim1, characterized in that a conpound of the
general formula (MI1)

In a second aspect, there is provided process for the preparation of the
compounds of the general formula (1)

I
(CR'R?),

and their salts, solvates and isomers, wherein in the formula R', R% R, R* R°, R® R", RS,

Rg, R¥ X, Z n,m, 0, p and r have the meaning as defined in Claim 1, characterized

in that a compound of the general formula (VI1I)

Ry
Viii '

- wherein R’, R™, Z, m, 0, p and r have the meaning as defined in Claim 1- is

acylated with an acid or reactive acid derivative of the general formula (1)




9 (R)r (CH2)mHN2Z (CH)0 10 (R )P MII wherein
R9, R10, Z, in, o, p and r have the neaning as defi ned
in Jdaiml- is acylated with an acid or reactive acid
derivative of the general forrmula (11) 5a R3 | 4 X R
7 ~--CH wherein R, R2, R3, Bg R5, R6, R7, R8, X and
n have the neani ng as deflned in Cdaiml and, if
desired, the substituents of the resulting conpound of
t he general formula (1) are pzansfornmed into each

ot her by known net hods, and/ol; the conpound of the
general formula (1) is transf rne into its salt or
solvate, or |iberated fromi{GR 4 or solvate,
and/or it is resolved intg itg optically active

I somers, or the optlcalnﬂ acyi ve isonmer is
transforned into the5racwn1c gonpoud. In a third

aspect, there is prigy B C A i cal conposition,
characterized in that I'Y{s one or nore
conpounds of the gerg (1) R3 (I RRzI" R4
XRR9 ] \N

R \=

OH

- - wherein R\, R%, R%, R, R%, R®, R, R®, X and n have the meaning as defined in Claim 1
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 compound of

 the general formula (l) is transformed into its salt or solvate, or liberated from its
salt or solvate, and/or it is resolved into iis optically active 1somers, or the

optically active isomer is transformed into the racemic compound

In a third aspect, there is provided pharmaceutical composition,

characterized in that it contains one or more compounds of the general formula (1)

R3
!
(CR'R?),




R\l N(R)r N(CHR2Ym-7 /" OZ (CH2o '"10 (R P 5b
wherein in the formula R, RZ R3 R4 RS R6 R7, R$ RO
R1I0 X, Z, n, m o, p and r have the neaning as
defined in daiml.,- and/or their salts, solvates,
isoners, the salts, solvates thereof, and one or nore
auxiliary materials, comonl ypbused in the
pharmaceutical industry. In a fourth aspect, there is
provided use of the conpounds of the general fornula
1)Rs i R(%K-R2). (C 4 X5 i r R\ R(R RIM

CH) D 10, \(R)p wherejin in the

f or qr‘rﬁ}a%f’“ﬁ“ﬂﬁ@mqg@ ﬁ RRER e, kz,R R ;RH@,C ZRugm, oxp 21K] 1 have

N, ithe mBanify aPdMinkd in Claim 1. - and/or their salts, solvates, isomers, the salts,
solvates thereof, and one or more auxiliary materials, commonly used in the

pharmaceutical industry.

In a fourth aspect, there is provided use of the compounds of the general
formula (1)

RJ
I
((,:RiR'*’),,

9
(R )

! (CHz)...\(
ity

(R ),

- wherein in the formula R, R%, R}, R*, R’ R&, R", R, R°, R, X, Z n,m, 0, p, and r
have the meaning as defined in claim 1.- for the preparation of a medicament for
- the treatment of pathologies where A; receptor plays a role in the development of

the disease.




have the neaning as defined in claiml.- for the
preparation of a nmedicanent for the treatnent of

pat hol ogi es where A3 receptor plays a role in the
devel opment of the disease. 5¢ In a fifth aspect,
there is provided use of t Iv& conpounds of the genera
formJIa(l)RS(C RRR2) R4 Xs Rs R(R | N\

, m ) 10 where_ in the
forfm.ll uz%{% téherﬁgs p{%/ cl—éé—,use %{the rRempeunds sf thy general
nd r have the nmeaning as defined in claim
1 - as As receptor ligands, for the preparation of a
nmedi canment in the thergpeutic and/or protective
treatment of disfunctipns of the heart, kidney,
respiratory system an@bnw];,ral nervous system for
bl ocki ng of the prgtettlve ef fect of the adenosine on
the growing tunpriR ceXls, for prevention of the
degranul ati on g ust gl l's, for hindering of the
formati on of the iNEs, for decreasi )t he i nner
pressure of the s \Prevention of the™TNFa
i beration, f hi hge ngNthe m gration/of the
eozinofil and neutRof i 5y anyt0d@Hgs —~4nd ot her
inflanmmation cells, for p ntlon of t constriction

of the trachea, and forOpre gbﬁﬂ nfl [tration of
t he bl ood plasma through thé bl Vés 50

R),

- where in the formula R, R R* R R%, R, R, R®, R?, R, X, Z,n, m, 0, p, and r have
the meaning as defined in claim 1.- as As receptor ligands, for the preparation of a
medicament in the therapeutic and/or protective treatment of disfunctions of the
heart, kidney, respiratory system and central nervous system, for blocking of the
protective effect of the adenosine on the growing tumoric cells, for prevention of
the degranulation of the mast cells, for hindering of the formation of the
cytokines, for decreasing the inner pressure of the eye, for prevention of the TNFa
liberation, for hindering the migration of the eozinofil and neutrofil granulocytes
and other inflammation cells, for prevention of the constriction of the trachea, and

for prevention of infiltration of the blood plasma through the blood-vessel.

In a sixth aspect, there is provided use of the compounds of the

general formula (1)

R3




In a sixth aspect, there is provided use of the

conmpounds of the general formula (1) R3 (! RR2)"

R&A XR: RR9 RN(R)r NR(CH2)m14 /' NZ 01
\,--(C'2)0 10 (R )P 5d where in the formula R, R2,

R3, R4, R5, R6, R7T R8, RO, R, X Z, n, in, o, p, and

r  havewhtre imbaformgla®s, RfeR, RAR'| RY, R R R R® X8, f\n, 0, p, and r
recept 0[1 agﬁa oni.sts,_ as active cor‘rfounds for the ]
pr epar att'§ UME GG SRR 1 astAaseapingntegonists, as active
antii sc&gﬂg&m i : A5 hm ki dney
function protg%ftamlgwﬁ%glr@ﬁbgreveﬂm ﬁ%%{baﬁtﬁ%‘%ar 1'i“hson

or cognintiischerhio ratidepresstntnartatihpbhmie tHdnaynicSoapdtecase, tumor
active conmpaunds. .for. the preparation of_ a _nmedi canent

whi ch cBIi BERE<BUPATRINSGTHY qopailiv riimetion stisulatingmeshicagpents and
t he f ol 4sQliootipPaAGSHr ﬂ”fe!ﬂréﬂ’a%atfaﬁ 0}'? ﬁ‘teﬁﬁ%{%nt WHECLS be used in

during reperfusion, chronic obstructive pulnonary

di seaseth¢ GePpDEnt orgevientioreaithe &llwing diseskés: fij@yF the heart
(ARDS) - 'Eﬁf& udi ng chr.oni ¢ bronchitis, _pul nonary
enmphy s B 6T GRE $IOR, CALGMIG pRytructiyjelnshpenary disease (r3PD),

(e.g. rdaum fésbﬁatoqﬂﬁélﬁ’ﬁ&eﬁéﬁy(;ﬂlﬁ?ﬁ-ﬁgslﬁ&gg E@?yﬁﬁz'bronchitis,

nettle-rush, scl érodernmga, "art
aut oi mpweodrsemplesema of Hefivet reythingyyallegicieasoas (e.g. rhinitis,
Addi son_di sease, Cr,ohn di seaf?g, psori asis, diseases

of t he PPEPREG- A5 respAnses. nefifegusth sclprodeianapittirass), other

autoimmune diseases, inflanumatory bowel discases, Addison disease, Crohn
disease, psoriasis, diseases of the joints, hypertonia, abnormal neurological

functions, glaucoma and diabetes.

In a seventh aspect, there is provided use of the compounds of the

general formula (1)
RJ
I
(GR2,
rR* x
5
R R®
= 9
(5 ' R)
] e (R)
7 \—
R L&- e (CH,),,,%
N .
Z
o)
: \(cuz),
10
R),
- Where in the formula R', R%, R, R*R®, RS, R,RER°RY, X, Z,n,m, 0 p an;ir
have the meaning as defined in claim 1.- as active components for the

preparation of a medicament for the treatment of disfunctions like
asthma,COPDand ARDS, glaucoma, tumor, allergic and mflammatory

diseases, ischemia, hypoxia, arthythmia of the heart and diseases of the
kidney.



10

15

20

functions, glaucoma and di abetes. In a seventh aspect,
there is provided use of the conpounds of the general
forrrula(l)RS'(CR'RZ) RA XRRRN(R) N((CH2)m
Z U\'-(CHZ)o 10 (R)v vvherse inthe formula R, R2,
R3, R4 R5, R6, R7, R8,R9 RI1O;"X, Z, n, m o, p, andr
have the neaning as defined in claim1l: as active
conmponents for the preparation of a medi canent for

the t rlBahﬂE@En&hlxi’ésScﬁﬁ'ﬁEtabSVé tisfeli Sub I&ﬁ??@ﬁﬁﬁ%qgs?ﬁﬂpows

ARDS, Sli%Ilsaucomal t unor, al l'ergic and
di sea a ischgn ar bme@ C r jhrg h a _
a?gR I seases cl)f éhel ki dney. gj %Dgr&lf IE:rr@g%ﬁnl;rls‘athyl ethyl-,
o BEBLePYH, shutl-s bty e stconduey-Bst i-0|tbﬂ3fﬁ-ty B, prefi
é‘{hﬁ (grht a_lr branched C1. al kyl groﬁ vveyrrean h'f/ilky,’ preferably
?‘I -, isopropyl -, butyl , I sobutyl -
but , preferably J

secongar er0|ary
et hylg? é/SP MVI eiijya %Vrﬁi%ﬁtwcrmbmnnﬁbdxy- ethoxy-,

K et ho
Ig?goﬁy%ﬁp égjg&o’p ORY MO)Y m@sybutoxy- terciary-butoxy-,

prefopalslgrerh di-QOrmet Cdr but oxy-, preferably
et hoxy- or%t hoxy gf%g Bﬁ%y a C3.6 cycloal kyl group

we menacyei epeloplityl . grovus vad wicsh- oycfirbPRE L Yisbutyl-, cyclopentyl-
or cyclohexyl group.

The heteroaromatic ring containing one or two or three nitrogen atoms means
pyrrole imidazole, pyrazole, 1.2 ,3-triazole, 1,2,4-triazole, pyridine, pyrmudme '
pyridazine, pyrazme and 1,3,4-triazine ring. The ring is optionally substituted by a
Cy.4 alkyl, or alkoxy group or by a halogen atom.

The heteroaromatic ring containing one nitrogen atom and one oxygen or

sulphur atom means oxazole, isoxazole, thiazole, isothiazole ring. The ring is

| optionally substituted by a C, 4 alkyl, or alkoxy group or by a halogen atom.

The —~(CHy)p—Z~(CHa)~ group forms together with the nitrogen atom an

oxaziridino-,  diaziridino-, 1,2-diazetidino-, 1,3-diazetidino-, isoxazolidino-,

- oxazolidino-,  imidazolidino-, pirazolidino-,  thiazolidino-,  morpholino,

. 25

piperazino-, or 4—1nethy1—p1perazmo -group, optlonally substituted with a Cy4 alkyl
group or Cyg cycloalkyl group.

By salts of the compounds of the general formula (I) we mean salts given

o with inorganic and organic acids and bases. Preferred salts are those given with

30

pharmaceuncally accepted acids, as for mstance hydrochloric ac:1d sulphuric acid,

ethanesulphonic acid, tartaric acid, succinic acid, malic acid, cn;nc acid, and with
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R

5

0 .

or cycl ohexyl group. 15 The heteroaromatic ring
containing one or two or three nitrogen atons neans
pyrrol e, imdazole, pyrazole, 1,2,3-triazole,
1,2,4-triazole, pyridine, pj'rimdine, pyridazine,
wopyesaasne and 1, 3,4-triazine ring. The ring i SPCT/HU2003/000095

optionally substituted by a Cl14 al kyl, or al koxy
group or by a hal ogen atom The heteroaromatic ring
cont ai ning one nitrogen atom &nd one oxygen or 20

means oxazol e, isoxazole, thiazaqle

hur .at
P i 1l ackgptedhBasesngssi r dptasR AR uTL RSk exide potassium

al kyl , or al koxy group or by a hal ogen atom
hﬁ%@” Y CH)o group forns together with the

2' t r az e\?étggnv@@ m«%ﬁ@ﬁ&%ﬁék '}%‘?ven it \/Elhgusp %Plv&nts as for instance

azetidino-, isoxazo

with a4kt 6¢ &@anol.m dazol i di no-, plrazolldLnof,
t hi azol i di no-, norpholino, 25 piperazino-, or
4- met iy lcopnpeurRizi 06- tgeogmcrmlptﬁbmmﬂhl (1) sshios¥ | gavinedlrini 4md optical
a Cl4 al kyl group or C3-6 cycloal kyl group. By salts
isqmerism, tmplouedse ofventiongdseerchites b miktards1of the gmmtnc isomers,
salts_ given h i norganic and, organi c acids an
to pRgemIc rﬁ}repetrw«'éiy Sf&HVe Wfftﬂés’é‘)@% syl as fo their salts and

5o F}’h rmaceutically accepted acids, as for instance

ochl oric acid, sulphuric aC|d 30 et hanesul phonic

! h iy N oL s B B BB O ©

phar rr'aceutl cally gaccept ed bases, as for instance
sodi um hydr oxi de pot assi um -hydroxi de, ethanol ani-ne.

By solvates we L‘\C/at es given with various.
sol vents, .as fo ns wi.t h water or ethanol. 5

The corrpounds of the general formula (1) show .
_georret_rlcsan o_pt' al |sorrer|sm therefore the

i soners, or optically acti Yﬁ geonetric
i soners, as fto their salts and Qol vates. A

f avour edRg ' Enconmpounds of thg general formila
(1) R3 R4 7\ , '
R G L

I\—(CHZ)O '
10

R ),

is that, wherein |

R stands for hygiro gen atdm_o‘_r a straight or branched C1.4 alkyl group;

R  stands for hydro gen atom or a straight or branched C,4 alkyl group;

R’ stands for hydrogen atdm, or a straight or branched C,4 alkyl group, Cs.
cycloalkyl group, a p_henyl—,. thienyl-, or furyl group, optionally substituted
with one or imore straight or branched C,4 alkyl group, st;-aig'ht_or branched

Cy.4 alkoxy group, or halogen atom;

R4’, R’, R® and R’ independently stand for hydrogen atom, straight or branched Cy4

alkyi group, _slfraighf_ or branched Ci4 alkoxy group, hydroxy group or



o

10

15

20

RXg RR9 6 (R)r (\ RNNz 2)mR7 -N(CHO
(CH2)o 2 10 10 (R)p 1is that, wherein 1 R stands
for hydrogen atomor a straight or branched Cl4 al kyl

WO URs6146R2 stands for hydrogen atomor a strai

ght or B
branched C 1 4 allcyl group; 15 R3 stands forcﬁ%{zg‘b’é’ﬁ”"%
atom or a straight or branched C I-4 al kyl group,

C3.6 cycloal kyl group, a phesyl-, thienyl-, or furyl

group, optionally ;;bstituted with one or nore

st r ahghigearatbmaneh®d {adlR’ atda! fogh tra 6
branched Cl14 al koxy group, or ﬁallggébrgegt%%ng%%} ?\’E{.)a’ndR form

R6 afrpetiferianmethytaedidy groemd for hydrogen at om
gtrai branched C1 4 20 al kyl group,. straight

ht. or
r b?‘%ﬁéﬁe@r dnglragfonyr aup, cyampdgmup, gmoiapcabod® group, Ci4
2004/ 046146, PCT/ HU2003/ 000095 7 hal ogen atom or RET

and RKOSYSHRORY SRV S SBF G dFoupid R5 and R for m

¢ er hyl enedi roup; R8 stands, for
R ECer, DR esE Sntos Matison pomcatraeriyer bysaghsd C..y alkyl
Cl_4orom Kk c , or carboxy group; 5 R9 and
R10 mdgbgﬁ%ge{%%%&s{ﬂtl’ggé%gg? hydrogen atom straight or
Xbr arstiett {68 AGHK arouss -0W. CanR Ly, | by, N S
stands for - CH lk o o%p, ghup; fﬁbl?]i & Julﬁ{u?"%lgom, oxygen
- atom, sulpho group or sulphoxy group -wherein R stands for straight or

branched C,4 alkyl group or C;.4 cycloalkyl group;
Z means oxygen atom, sulphur atom, -NH- group or ~-NR'%- group, - wherein
R " stands for strai ght or branched Cr alkyl group or Cs.4 cycloalkyl group;

m stands for z;:ro, 1,2 o0r3;

o stands for Zero, 1 or 2;
o stands for zero, 1, 2 or 3;
p stands for zero or 1,

stands for zero or 1, with the proviso that at least one of m and o is different

from zero,
and their salts, solvates, and optically active isomers, as well as the salts and

solvates thereof.

A. more favoured group of the compoﬁnds of the general formula (I) -



z ~ NH group, -NR'- group, or sul phur atom oxygen
atom sui pho group or sul phoxy group -wherein Rl
stands for straight or branched 01.4 al kyl group or
6 cycl oal kyl group; 10 Z neans oxygen ato sul [
‘VO§WUH¥“4NH- group or NRlz- group, - wherein E%EHQ?EH@QMk
for straight or branched Cl1_4 al kyl group or
r cycl oal kyl group; mstands fgr zero, 1, 2 or 3; n
stands for zero, 1 or 2; o stands for zero, 1, 2 or 3;
15 p stands for zerp or 1, r stands for zero or 1
with the proviso that at |east one of mand o is

different fromz nd their salts, solvates, and
optically active r% as wel | asthe salts and
sol vates thereof. PO A nore favoured group of the
conpounds of tfhe géneral forrmula (1) WO 2004/ 046146

R4 X5 8R

are those wherein
R!  stands for hydrogen atom or methyl group; -
5 R?  stands for hydrogen atom or methyl group; -

R®  stands for phenyi—, thienyl-, or furyl group; -

R*, R®,-R® and R’ independently stand for hydrogen atom, straight or branched C;4

alkyl group, straight or -branched C;4 alkoxy group, hydroxy group or

_ halogen atom, or
10 R and R’ stand for hydrogen atom and R® and R® form together a methylenedioxy
R group; | |
R®  stands for hydrogen atom or a cyano group; |
‘, R® and R'  stand for hydrogen atom, methyl- ethyl-, or cyclopropyl group.
_ ? X stands for -—NPI- group or oxygen atom,
15 Z means oxygen atom, sulphur atom, -NH- group or “NR™- group, - wherein

R" stands for straight or branched C,4 alkyl group or Cs.¢ cycloalkyl group;

and
m stands for 2;
n stands for 1;
20 é ~ stands for 2;-

p stands for zero;



(R p are those wherein R stands for hydrogen atom or
met hyl group; - 5 R2 stands for hydrogen atom or
nmet hyl group; R3 stands for phenyl-, thienyl-, or
. wo batrgnlicigs oup; R4, R5, R6 and R independent!y pgtranehoh H560095
hydrogen atom straight or branched Cl4 al kyl group, :
r strai ght or branched Cl_4 al koxy group, hydroxy group
or halogen atom or 10 R4 an@. R7 stand for hydrogen

atom and R5 and R6 formtogether a nethyl enedi oxy
r gr oupsang®fostzanys for hydrogen atom or a cyano group;
nd sit and for hydr ogen ato nmet hyl - ethyl-, or
3"5)9/%1 pﬁaﬁlﬁy‘io Ytewnd isomens, as welrast al@r@ﬂ@%vat@&mjéwf
atom 15 Z nmeans oxygen atom sul phur atom -NH group
or NR12- group, - wherein R12 stands for straight or

br a 4 6_cycl oal l,.cyl o]
o B eRlofi¥da A1 tRe Hontldy D6idRbyS Y@ CHEE) e above
5 criferi® Sstands for zero; WO 2004/ 04046 PCT/ HU2003/ 000095 .

9 r stands for zero, and their salts, solvates, and

| SOMMe(% BeAsyMBliho-26-dfoSalillgzdf ] @—mhﬁﬁﬂﬁt‘éé-l‘lﬂb%ﬂfvn 4~

Especially favoured are the folT 6w ng conpounds whi ch

mefthiylpiperatiacabove 5 criteria:
I

1-(9- Benzyl am no- | O cyanq I m dazof
1ef§ : and-imddazofl Byvd]givine 1az+2=rearbonvl)morpholme

1-(9- Benzyl am no 10 evano- |m daZOJ r
sie alquinoline-2-carbonyl}-4-

10 9- Furfur Iam no- 10 cyan |m dazof 1
e ne- 2-carbon |)-4 |
: HQ-FurﬁJrvlaminou 10-cyano-imidazo[1.2-a]quinoline-2-

carbonyl)piperazine:

1-(9-Furfurylamino- 1 0-cyan0~1m1dazo]’1 ?—a]qulnoilne-2~

O

| carbonvl)momholme
15 - 1-(9-Thenylamino- 10-eyano-imidazo[1 2-alquinolin-2-carbonyl)morpholine
1- (9- Thenylammo- 10-cyano-imidazo[1.2-alquinoline-2- carbonyl)piperazine

and their salts, solvates and isomers, as wcll' as the salts and solvates thereof.

The present invention also relates to pharmaceutical compositions containing

L :.:u'j

20  as active prinéiples tﬁc compounds of the general formula (I) or their isomers, salts
‘and solvates, which are preferably oral compositions, but inhalable, parenteral and
u'ansdermal formulations are also subjects of the invention. The above
phérmaéeutiéal compositions may be solids or liquids, such as tablets, pellets,
capsules, patches, solutions, suspensions or emulsions. The solid compositions, first

25  of all tablets and capsules are preferred. |
N The above pharmaceutical compositions are prepared by applying usual
phannaceuyical auxiliary materials and by using standard methods. |

The compounds of the general formula () can be used for the treatment of

: patholo gies, where A, receptor plays a role in the development of the disease.



10

15

10 met hvl pi per azi ne
1- (9- Furfurvlam no-10-cyan-i m dazof | 2-al qui noli ne-2-
car bonyl ) pi perazi ne: 1-(9-Furfuryl am no-d

wO QoyiadyQg | m dazo[ 1 2-al qui nol i ne- 2- » oz
car bonyl ) nor phol i ne 15 1- (9- Thenyl am no- PCT/HU003/000093
10- cyano-i m dazo[ |, 2-al gui nol i n- 2- car bonyl ) nor phol i ne
1- (9-Thenyl am no- | 0-cyanoi@®m dazo[ 1
2-al qui noline-2-, carbonyl)piperazine and their
salTlss csmwatceshzando isslenBves acheityeinl thasA4 heeeptdrt camabel used in
sol vates thereof. The present invention also relates

the ttherpaviacedior qereveatiiro Sieainaeny ob mSéumﬁthingz%f the hearty kidney,

princi pl es the compounds of the a rmul a
reSRIFEPYY SYHamy §cn§gl| DIErVOMS SYSItat el%ﬂ lgﬁﬁgrlgotec 1\)6 ffect of

e AEAEYE Bl e A taq“ DRk g gpo mastcos,

hln&f%g% ons i )yt ﬁég @ reag@ﬁf | qU| reQé]ﬁ'E@Hﬁ?éjéjzéﬁ‘Jrevent the _A

np03| e sdll s or such

TNF&tlht?érémp%héélsme mERatbeOf that é‘Jt‘ifﬁoﬁlsﬁithb@ﬂi*ﬁﬁl granulocytes
suspensi onds or enul sions. The solid conpositions,

and fofrdither @flagfmaidn &€y pi‘@veaﬂ thecapmsttietsornof thpr erheheacahd prevent
The above pharnaceuti cal sitions are prepared by

the bippt plasgn tspass thistighrthe sl ghedulmdweasyl mat eri al s and
by using standard net hods. The,co ounds of the

geRased mbrthmla@ocfﬂ)eﬁf@ms,bé eRAsing tr%@mfeaflié?&?m%% may be

athol ere A3 receptor Iays le j.nt
ther nfls‘%ffl t & di %fgggﬁ gﬁr@ 4/ g%t&%s% afic, antuschemlc,

o SR i g R f Y et
anuﬁc#ilﬁjrnSB §Uht o ? v%rfuﬂgﬁéﬁ? @ﬁhﬁ&ﬁr{tﬁ&tﬁmﬂféﬁf may also be useful in

nctions®of the heart respiratory

' the G¥&LRI GOevaltidieby ahs folleting Biwysdt dgjry € the heart muscle

protective effect of adenosine on the grow ng tunoric
durime! keperfusiogntchdemic arbistuiiive opulthenarys tdisaaise s (OOPD), adult
hi nder the formation of cytokines, decrease the.inner

- respipriesy uinsufficieny yﬂeRDﬁa evemtcludag mr:%rupu Beenghids, pulmonary

emp@Sgﬁff{ @gytﬁgggugﬁ ’Fl%of»h ere@ﬁ%:rg%ﬁ&np elﬁg{t% pmson ivy-

G S LA B o,

. inﬂamn?ﬁg% 83‘%{ disEARE dAS&stH ‘?lzs’é%@é’ eCRbh&fitchse, JHPRSIS) istdses: of

20

25

ran agonls

. the joints, hypertonia, abnormal neurologacal functions, glaucoma and diabetes (K

N. Klotz, Naunyg—Schnnf;dberg s Arch. Pharmacol. 362:382, 2000; P. G. Baraldi és

'P. A. Borea, TiPS ’71‘456 2000).

The compounds of the present invention can favourably be used in the
treatment of disfunctions like asthma, COPD and ARDS, glaucoma, tumor, allergic -

and inflammatory diseases, ischemia, , hypoxia, arrhythmia of the heart, and diseases

of the kidney.

The present invention relates furthermore to the use of the compounds of the
general formula (D) in the treatment of the above pathologies. The suggested daily
doseis 0.1 - 1000 mg active ingredient, depending on the nature and severeness of the

disease and on the sex, weight etc. of the ,patient. o



10 therapeutically useful as antiinflammatory,
antiastlunatic, antiischemc, antidepressive,
antiarrhytlmic, kidney function protective, tunor
WO peigiped1iéo ng, anti parki nson and cognitive funecik@ruzoeszoness
stimulating drugs. They may al so be useful in the
treatnment or prevention of the foll ow ng di seases:
injury of the heart nuscle ddring reperfusion
chro bstructlve ulnonary sease adult 15
resp‘glfgﬁt L}b.hgqsfoff. t'@moééle BRTREALIAR ohtherapeuids of the
REL pulnonary enphysema or difficult
cwﬁéﬁ&?ﬂuhhﬁfp allergic reactions-(e.g. rhinitis, poison

'a\r/%’ I;frﬂle{‘s?l?‘éﬁﬁmhﬁﬁﬁ%é §8rmitktd fghé ‘i‘ﬁt@rmé&ihfcﬁ ?ﬂ% Bncral formulae

er autol mune di seases,
(thﬁﬁh(ﬂVﬁQ@$e§VDAQ¢H§Qﬂd@V$H?EEV6ﬁkﬂﬁ@mﬁhéﬁﬁﬁﬂhﬁncdabovc
psori asi s, di seases of the Joints, hypertoni a;
5 abnéim rthe precess! agiocdingf tm owir oinventida tieo wengutknds able ties general
égﬂ“ Kl ot z, Naunyn- Schm edberg's Arch. Pharmacol .
fﬂlgaéa 1) 2000; P. G Baraldi es P. A Boren, TiPS
21: 456, 2000). The conpounds of the present invention
can favourably be used in the treatnent of
di sfunctions |ike asthmg, COPD and ARDS, gl auconm
t unor, aIIergic and i¢®) ammat ory di seases, ischem a,
N . hypoxi a,” arrhythm a ofs the heart, and di seases 25 of
i;) t he ki dney. cRhesght invention relates furthernore
to the uge gf the’ %o unds of the general formula
(I) in the RL?atnent t he above pathol ogi es. The
suggest ed dai is 0.1 - 1000 ng active
i ngredi ent, dependi ng.,arethe nature and severeness of
“the disease ang on thé‘éﬁx wei ght etc. of the
patient.. WD 2094} 046146 PCT/ HU2003/ 000095 11 A
further subject of the invention is the preparation of
t he conpounds of the general formula (1). The

| 10 are i(ﬁ/gﬁcf :%'ﬁhfhef %(‘flﬁ% ﬁlelr(()qreglszj l‘?(?e fiﬁ%{l)rftxtpv(%p I\o)? t e?r gﬁ?gér?liﬁegmmla (ID),

(VII) and (VII11) have the neani ngs as defined above. 5
In the process according to our invention the
conpounds of theggeneral formula (VII1) 9 (R

]
(CR'RY),

k]

Teet e,

by applying an acylation method known in the organic chemistry. As for acylating
15 - agent, acid halogemdes or mixed anhydrides are preferabty used. The resulting

compound of the general formula (I)




rrr (CH2)YmHN-Z ~(CH2)o 10 VIII (R )P 10 are
acylated with the acids or their reactive derivatives
of the general formula (I1), R3 RLR2)n RX8 R,

wol2oR/HsNgN 7 OH 11. O by applying an acyl ati '
known in the organic chemistry. As for acylaf ﬁﬁ@ﬂ'ﬂ‘"*%

agent, acid hal ogeni des or nixed anhydri des are

preferably used. The resultijpg conmpound of the
general fornula (1) WD 2004/ 046146 PCT/ HU2003/ 000095

12 R3 (CRRO)N gsRXRRY9 (R) R~ N

|
(CR'R3),

9
(R),

(CHy,, w(
N

Z

N (CH), «K
10

R )

is -if desired- transformed into one of its salts or solvates, or liberated from its salt
or solvate and separated into its geometric or opfical isomers.

5 | The substituents of the compounds of the general foﬁnula (1) may be
transformed into each other, by known methods.

The mixed anhydride used for the acylation reaction can be prepared with
pivaloyl chloride, favourably by using organic bases dissolved in chloroform,
preferably by using triethylamine, but other methods known in the organic cﬁemistry

10 - can also be applieii. Acylation cari be performed in a broad temperafurc range,
preferably between 0 °C and 100 °C.

The intermediates of the general formula (I1)

l
(CRTR?)_




7 _(r(CH2)m ~-NZ Ol (CH). 10 (R)pis -if
desired- transfornmed into one of its salts or
solvates, or liberated fromits salt or solvate and

woeRpasRied into its geonetric or optical iso 95
substituents of the conpounds of the generaﬁﬁméﬁm—mﬁ""”
(1) may be transfornmed into each other, by known
met hods. The mi xed anhydri dejused for t he acyl ation
reaction can be prepared with pivaloyl chloride,

vf}%%’e‘?H t?@'lﬂeé?ﬂn bP@ ordarF crRbaresRA RS0RY,EX dmil n are as deﬂned

oroform ferably by usmgtrletrr%samne but
ab@sﬁé‘ﬁrcdﬁebmﬂﬁmhe@m sdvetdlekmvgamethodis ifos texgmple barihe method
al so be applied. Acylation can be perfornmed in a broad

detenyteatad in 8changd, preferably between 0 C and 100 C.

The internedi ates of the general formula (11) R3 (C

RR2)" RAX]I RBRg RN N RFTOH IL O W .

2004/ 1146146 PCT/ HU2003/ 11011095 13 -wherein the

megl nggHof R1, R2, R3, R4, R5, RG, pt? &t X and n are
R5as defihed -above - can be obt ai ged by sverab known

off exanpl t he met R Rted in
1.]5 R4 OH $E’é)zf¥'

6
R 7 NH, . NH,
R R
Vi V.
~ ACRRB—R?
Y Vi,
';I{I! '. Ts
(CR1R2):1 ‘ ‘ (C[?R“Rz)
- Br 3 ]
I OR R e R
6 -
R N “NH,
R7
V.
9
. (R),
R*
Y (('IR'RZ) Vel (CHZ)m% 2
| " H—N Z B
4 o . \~(CH2%< ((imm)n
0 4
VIil Ry 8 F 0w g
S = ®R);
' R NN
R’ /‘(CHz)m
| Z

R,




5g R/ \ RPOCI3RR R\ | N s R7 NH2 R

| N NI-12

0 Vi. V/(CRIR)-R3 HXr VIl. R3 R3 (CRIR2)" !
J(?CR'F%)R? Ra X f RBr' 13 4 izcc8 <RNNI2 1

wo %@;“a . 0IV_9 (R. R3Y (CRRY o5
TSR 1 HNZ 1 RX 8 ~(CH)o -' K e R igapiogonss
\ (RPRXSRNWVIIIl RR(9 RIN>RNNR -OHR
(CH). 14

starting from the compounds of the general formula (IIT)

!
(CR'R2),

and applying a hydrolysis method known in the organic chemistry. AS for

5 hydrolysing agent alkal hydroxides can be used, but other compounds promoting
the hydrolysis of esters can also be applied. - R

‘The compounds of the general formula (IIT}
) . .
l
- {CR'R?),

10 - wherein the rnéaliirigs of R R%, R, R R’ Rﬁ., R7, R®, X and n arc as defined
above, and RB means a Cj.4 alkyl group, can be prepared from the compounds of

the formula (IV)



ILpl. NZ O" -(CH)o\ W 5 (Rp WO 201)4/046146
PCT/H U2 0 413 /110 0 O 9i 14 starting fromthe
conmpounds of the general forrmula (I11) R3 RR R2)n

wo(amosdis6R RS R NN R7 ~--OR 111- O and appl.yi )
hydr ol ysi s method known in the organi c chem gf:ﬁdlg@”m"%
r for 5 hydrolysing agent alkali hydroxi des can be

used, but other conpounds pramoting the hydrolysis of
esters can al so be applied. The conpounds of the
general formula (IR3) R3 (i RR2)n R4 XRR$ R\ N
~N ROR 13 . [II1]O 10 - wherein the neanings of RI,
R2, R3, R4, K5, RERM% RB8, X and n are as defined
above, and Rr3 nmeahs a 'Cl_4 al kyl group, can be
prepared fron'hﬂhe )Eon'pounds of ‘

5

Iv.

O - by using methods known per se. (I R. Ager and R. Westwood, J. Med Chem. 31,
S - 1098, 1988).

. The compounds of the general formula av)

R3 ’ . »
l
(CR'R?)_

- wherein the meanings of Rl, R% R3, R4, R’ RS R, R® X and n are as defined

above, can be-prepared from the compounds of the formula 4%,

10

- by using methods known per se (Nan Zhang, Bloorg and Med. Chem. Lett 10,
2825, 2000)



5

10

15

the formula (1V) WD 2004/ 046146 PCT/ 1{U2003/ 000095 15

R3 (i RIRR)n 45 F2 XRR8 RN NHZ IV_ by using

nmet hods known per se. (I. R Ager and R Wstwood, J.

gm 31, 1098, 1988). The conpounds 0 0=

Wogly@ﬂ’é’?‘gp formia (1V) R3 (I RR)" 5 R4 X P00 o000ss

7 NHZ 5 1V. ) wherein the neanings of RlL, R2, R3, R4,

R5, R6, R, R8, X and n are agg defined above, can be

prepared fromthe conpounds of the formula (V) 5 R4 C

R R8THe onﬂbéun&'&oﬂﬁle'géi’ﬁérdl%ﬁﬁllﬁ\?‘ﬁ)o‘js known per se
(Nan Zhang, Bioorg. and . Chem Lett., 10,

- wherein the meanings of R* R’ R® R” and R® are as defined above, can be

prepared from the compounds of the formula (VI)

- by using methods known per se (D. L. Leyseﬁ, J. Heterocyclic Chem., 24, 1611,
1987).

The compounds of the general formula (V1)

- wherem the meanings of R4 RS R6 R’ and R® are as defined above can be |

prepared by using methods known per se (Pﬁzei (Inc) USP 4,175, 193)



2825, 2000). WD 2004/046146 16 PCT/ HU2003/ 000095 The

conmpounds of the general formula (V) R4 Cl R5RGg

R\ I NNH2 V 5 - wherein the neanings of R4, R5, R6,
WORPOLRSIH8S are as defined above, can be pr epafcqﬁﬂfj{ogm(mg,

t he conpounds of the formula (M) R. OH 4 5¢g

\' R 6 RNN2 R-VI. 10 - b%/ usi ng net hods knovvn

per se. (D. L. Leysen, ocyclic Chem, 24,

1611,Th npouh s of the general fornula
) el&%@%mﬁﬁ SRl mYen%oH, of thg géneralformuis D), D), (1, (1v)
- and (V), their preparation and biological activity are demonstrated by the following

Examples without limiting the claims to the Examples.




10

15
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- wherein the nmeanings of R4, R5, R6, R7 and RS are as
defi ned above, can be prepared by using nethods known
ger se (Pfizer (Inc) USP 4,175,193). WO 2004/ 046146
GitHPH63/ 000095 17 The conpounds of the i nbeHHU3 000095
of the general fornulae (1), (Il), (I11), (IV) and

(V), their preparation and bi ofgxégl cal activity are
denonstrated by the foll ow ng anpl es, without

limting the clainms to the %@L&s U WD 2004/ 046146

PCT/ HU2003/ 000095 F 18 Ex Exanpl e |

hg& ? pzyl am no- | 0- cyan-i m dazof
g qui nol i ne- 2-carbonyl ) -4-methyl - piiperazine: 5

{(9@@@@1@{@ 16-294RH-Anidako[R 2-aNchifgl il ARErHRH1)-4-methyl-

ydrogen atom R3 for phenyl group, R4, Rb, Ro and R/

Mogen atom Rs for cyano group, R12 for nethyl

ﬂa X neans -NH-group,. Z means nitrogen ato t he
theegenieral ﬂosnmla R aadUR® sthnd foralmetirogen stoRy, Rihfortrheny! group,

val ue r s 0. 10 a. 3

B, A rfg“f ayldc%rf@l hyféwc@n@a@mnﬁ |fﬂlé@yaﬂ¢&‘,’fﬁﬂm Br efcmfmqthml group, X

m no ano 4-h drox  nol j ne 5 nil
DRSS R0 £ G R R e PB4 fighabe 129t mand o

f cooled down, poured onto 100
1%-‘?’ %‘?Eﬁgeeé’ac\}gf”grf ABisR  alzed wiih 60 m of 10 %
sodi um hydroxi de solution. The resulting yellow

precipitate is filtered off, washed 15 with .50 m of
aF-mind¥ B@yade i dorbgBinlivie: t he title conpound is

obtai ned, nip.: 210 oC NVR, 6H (400 Mz, DVSO- d6):

T-hezmmlme ©f, IQHg Nﬁm-anﬂn%-@am %hyqiro@qulumﬁa}ﬂue fnd—l)lS ml of
7.53-7.57 P 1H, 5-H), 7.70-7 QE

phosphoryl gb o;rr%g 1 bﬁ@ted (lglde; stirrigg |-§t 12](5) The reaction mixture 1s

cooled down, poured onto 100 m} of ice-water and neutralized with 60 ml of 10 %

sodium hydroxide solution. The fesulting yellow precipitate is filtered off, washed
with-50 ml of water. After drying 7.5 g of the title compound is obtained, mp.: 210
°C.

NMR, 8H (400 MHz, DMSO-dé): 7.21 ppm, (s, 2H, NH2), 7.35-7.40 ppm, (dd, 1H,
6-H), 7.53-7.57 ppm, (d, 1H, 5-H), 7.70-7.75 ppm, (dd, 1H, 7-H), 7.93-7.98 ppm,
(d, 1H, 8-H)

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

5¢gof 2~amino-3-cyaho-4—chloroquinoline and 11 ml of benzylamine are heated
under stirring at 130 °C. The reaction mixture is poured onto 50 ml of water, the
resulting precipitate is filtered off, washed with 50 ml of water. The pale-yellow
precipitate is recrystallized from 25 ml of dimethylformamide to obtain 5.2 g of the |
title compound. Mp.: 206 °C.

NMR, 8 (400 MHz, DMSO-dg): 5.02-5.03 ppm, (d, 2H, N-CH,), 6.22 ppm,
(s, 2ZH, NH,), 7.14-7.16 ppm, (dd, 1H, 6-H), 7.24-7.26 ppm,(dd,1H, 5-H), 7.30 ppm,
(s, SH, Ph), 7.50-7.52 ppm, {(dd, IH,. 7-H), 8.16-8.19 ppm, (d,.lH, 8-H), 8.30-8.33

ppm, (t, 1H, NH).
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b.) 2-Am no- 3-cyan- 4-benzyl am nogui noline 5 g of
2-ani i no- 3-cyano-4-chl oroqui noline and 11 m of
benzyl am ne are heated wunder stirring at 130 T. The

WO egoteron mxture is poured onto 50 m of wat gfyiBBusmennes
h 50

resulting precipitate is filtered off, washed w't
m of water. The pal e-yell ow 25 preci p|tate IS
recrystaII|Zed from25 nl of 14 rrethylforrrarri de to

of the title conpound. Md.: 206 T. NWR

obt n
?-EPGO::I\/HZ amvgma@tbylpyﬁdﬁ&} 5. 08 pB%m(rd)méthbrle{n@h?e) or 4-
7.14-7.16 ppm (dd,

amgn v,
.%9&{)3’?%‘%‘9?(%5& 55@1)23' FNBE, hen apprepridts), ccﬁh})ounds of the
8.16-8.19 ppm (d, 1H,

g“"@ﬁ?ﬁ‘“@ﬁ%@%ﬁéﬁdﬁﬁ%ﬂsﬂq (t. TH NH). WD 20041046146

PCTI HU2003/ 000095 19 Using 2-ani nonet hyl pyridine or
3- am nonet hyl pyri d| ne or 4- am nonet hyl pyridine

c. Ethet eabnof] ah‘»xﬁ
the general f

anU|noI|ne 2

mofelvahatd:ani no- 10 cvano-i m dazol |
nonohydrate: To the solution of 2.74 0]

car bo;%el ate f
solutien of 2: Heg oy DaarhineasicyahbAebirdy rifﬁﬁmogh éﬁ’f ne in 100

et hanol , 2.14 g of ethyl bronDpyruva elis
mi %ﬁ%ﬁésr €thangli Agldag of @ty brohmpyeacite enadded uider sirring at 70 °C.

ated under reflux for 2 hours, the'resulting

The] gr g‘é‘i“ﬁ‘? fagueds heated | unsdee gebnx forrAehouts,tiie Q‘Bsuitlﬁg §)rarlpltate is
of

LIi dfro 120 nl acetonitrile. 1.1
'ﬁmﬁﬁg%ﬁﬁ?‘ ﬁep %“" 6%?%%&&?6(1#@ 1201l of aqetcmtmeR;l I gof
3H, COOCHZCH3), )

the tﬁié &&1918) Mil?’ls aﬁ%ﬂg@_‘z%ﬁ%még ppm (d, 2H, PhCH2),
7 85. 7. gg%pmm %307(16341? ‘Bp(ﬁﬂn??lﬁﬂ”b@%cﬁ) ghAf ppm
(% 205 COBUIIRS 80 iy &, BRI 00N 5 i 5 g7

qui nol ine” 2 carbo

ppm dm eltHW 85 {7e8€ ppranfnn Ot Y-Sy 3uB. SJ“IPE?& &Blsﬁ;ﬂ 9.04 ppm (s, 1H, 3-

al qui.nol i ne- 2- carboxylate nonoh
H). et hanol and 40 M of 10 %- sod|un1 20 hydroxide is
stirred at 25 C for 6 hours. To the thick suspension

100 M of water is
d. 9-—Benzylam1no~IO-cvano-lmldazofl Z-a]qumolme-z-carboxvhc acid:

T‘he ~mixture of 2.71 g of ethyl 9-benzylamino-10-cyano-imidazo[ 1,2~ .'.

- a]quinoline—Z-carboxy;lﬁte monohydrate, 42 ml of ethanol and 40 ml of 10 % sodium

hydroxide is stirred at 25 °C for 6 hours. To the thick suspension 100 ml of water is

added and the pH of the mixture is ad}usted to pH = 3 with 96 % acetic acid. The

-pale yellow crystals are ﬁltered off, ‘washed 3 times with 25 ml of water, and dned

2.3 g title compound is obtained, m.p.: -178-182 °C.

NMR, 84 (200 MHz, DMSO- -dg): 5,09 pﬁm (d, 2H, PhCH,), 7,22-7,40 ppm
(m, 5H), 7,59-7,67 ppm (m, IH) 7,81-7,89 ppm (m, IH) 8,37-8,54 ppm (m 3H),
8,90 ppm (s, 1H, 3—H) '

@, 1-(9-Benzvlarmno-IO—cvano—nmdazofl 9-a]quznolme-z-carbonvl)-fl-

E methvlpmerazme
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added and the pH of the mxture is adjusted to pH = 3
wWth 96 % acetic acid. The pale yellow crystals are
filtered oft washed 3 tines with 25 nil of water
WE20eH614 3 g title conmpound is obtained, m pPCTIHUZ(ll)3/000u<)w
178-182 T. NI\/R SH (200 AH z, DMSO-d6): 5,09 ppm (d,

2H, PhCH2), 7,22-7,40 ppm 25 m 5H), 7,59-7,67.ppm

(m IH), 7,81-7,89 ppm(m 111, 8,37-8,54 ppm (m

9 Beh 2yl tglf'h "G “%Wncv‘gﬁwoﬁ Vm @az‘{f# 19-0enavlaRingd OLyano-imidazo[ 1,2-
| 2 / 046146
W%@o%ﬁ&&ﬁé@g BPSI Bt ol et Ing hr 13 i of chloroform,

ﬁj o no | a1 | % % %ﬁ%@gﬁé@ éadnlgof - chorpform is. added dropwise,
lﬁﬂde@tsﬁk’ﬂlﬁg' eﬂ% 4’(1"‘ ih2 h;?'91‘10‘(331f<)f°f3§ ﬁ’ﬁngt% Mhe el 13’1?|;rg£ﬂu%‘is°sftirred at 5

6 g of pyval oyl ride in ni'l”of choro
%ﬁﬁﬂdl HoORWh&Ethe MiMRe GTL0.5 i JTIV-rAdthPl gﬁaerhﬁn@ H?fdl %@ ch1010f01m
of 15 m nutes. The reaction m xture stirred

andf 08 ini tefutrictliiemitens addetiuoeitof T ﬁnﬁtu% is stmed at "5 °C for 7
pi perazine, 10 m of chloroform and 0.8 m of

N- met h
hmm%tdiiltammﬁhuwﬂaﬂﬂi@d ahdoriofornThextracxedicensesutivelyreih 50 m! of
at 25 Cfor. 7 hours, diluted with 100 nl of

"Ef’ﬁ% P8 of Sk $%'ﬁr§d1}’@6mmmbmat9 smmn@nandréo ofl of water, dried

rbo ate sol ution

e dim rﬂ-‘ﬂﬁ gg&?@%egﬁgﬁ'eéfa% r‘%g&g spdle wellaveerasialline material is

fg&?%?ﬁl‘aﬁr 511‘5}@ Hé%&uﬁt]g-rhe 9@1@( tf)r%lml'x%&ﬂoc %y Iatlhleitﬂﬁe compound is
ket g de 05 0.1 LIS 12 compoung

2 17NpAR
4.11 ppm ?%%@U?Ns 08 Bmzﬁanbﬁ%ﬁﬁ%mpp%%%éﬁhm 3.57
ppllli_lbrﬁn( rnHﬁ_ws 12 Eﬁnﬁ@n,ﬁ}@%mrpﬁrﬁgdlm Kc§§) 7, @?—7038"‘13161@ (m, 5H),
7621935 mempﬂﬁ)( § 83LH873>phﬂ (mP1a)pB8628.42 ppm (m 2H), 8.50-8.52
9-Benzvl am no- | 0-cyano-imdazo f 1 .

1-(
PRIy e BiSteppmdar &3 H)mor phol i ne I n the gener al
formula (1) R and R2 stand for hydrogen atom R3 for

phenyl group,. 20 R4, R5, R6 and R7 for hydrogen atom

'E,féf}ﬂoérl]gr cyano group, X nmeans -NH-group, Z neans oxygen
a he value of nis 1, the value of mand o is 2,

1-ENBehBFa%BhYS 2Lyano-imidazo[ 1.2-a]quinoline-2-carbonyl)morpholine:
In the general formula (I) R' and R? stand for hydrogen atorn, R for phenyl group,
R*, R’, R® and R” for hydrogen atom, R® for cyano group, X means -NH-group, Z

means oxygen atom, the value of nis 1, the value of m and o is 2, and the value of

randpis 0.

To the mixture of 1.71 g of 9-benzylamino-10-cyano-imidazo[l,2-
a]quinoline-2-carboxilic acid and 0.8 ml of triethylamine in 15 ml of chloroform,
the solution of 0.6 g of pyvaloyl chloride in 10 ml of choroform is added under

stirring at 5 °C, in a period of 15 minutes. The reaction mixture is stirred at 5 °C for
1 hour, then the mixture of 0.45 g of morpholine, 10 ml of chloroform and 1.6 ml of
triethylamine is added to it. The mixture is stirred at 25 °C for 3 hours, then treated

as described in the previous example. The resulting pale yellow crystals are



nand p is 0. To the mxture of 1.71 g of
9- benzyl al ni no- 10- cyano-i m dazo[ 1, 2- 25
w864 ne-2-carboxilic acid and 0.8 nil of )
tr] et'ﬁg'{%m' ne in 15 m of chloroform the sofGVHEHWEPO00S
’ 0.6 g of pyvaloyl chloride in 10 m of choroformis
added under stirring at 5 C ,in a period of 15
m nutes. The reaction mxture™i's stirred at 5 Cfor 1
feouystallibed i 10 X Wrev 8fdi r.phol i ne m :
of chloroform and 1. g%?{dlg%eﬁifl??@{%@ﬁ%gﬁ%gbﬁéﬂ ng"’%eﬁ of the title

campound[mepmi2yowE is stirred at 25 C for 3 hours,
then treated 30 as described in the previous exanple.

The MR 54 QoMHYEDMYOLL, ST 8lihnRk 2 4
FCT/ HDO0H! DaonDn recry o Bpes , EDIEX BRI R, 5.08

P didmaEhy B pam. 28 7. 38opmht (@i, N5 1), 55 69- 065 then (i 18), 7.84-7.87
79 C. NVR, 6H (400 MHz O-d6y: 36

5 c%ﬂ)ouq% m3p.: 2 :
PSR el HRHp- 3748 39 mpm (wy 2B 8.56-083 pppn(thgl 1IHRH.75 ppm (s, 1H, 3-
hCH,), 7.23-7.38 ppm(m 5H), 7.62-7.65 ppm(nl, 1H),
.84-7.87 5 ppm(m 1H), 8.37-8.39 ppm (in, 2H), :
8.50-8.53 ppm (in, 1H), 8.75 ppm (s, Il1l, 3- H).
Exanple 3 s 1-(9-Furfurvl am no-1| 0-cyano-i m dazor |
Eshaiplenl i ne carbonyl 4 10 net hyl pi perazine. In the
general fornmula (1) R and R2 stand for hydrogen atom
148-Fupfurldndingl 1 ©F o . . R f dy ogen
atom R8 for cyano gr%[ll}g,&m +5 2-catll ,Y)J{"
10 medwlsipetddimgr oup, Z neans nitrogen atom the value of n
is 1, the value of rlnand o is 2, and the value of r

. Inghg genpeal dormalagl) R' and R? stand for hydrogen atom, R? for 2-furyl group
i i noquinoli ne: 10 g of ’

2 0- 3-cyano- 4-furfurvl an A

R z‘ﬁﬂﬁ? sl ﬁyg%hﬁdl@ﬁp@ﬁtﬁqm R fomeyane greapeR “wior métBylggroup, X

" mé&s - _fG%r.'XI ine at .120 C f.or 3 hours. The reaction _

Xt ur e 3 s kedofERIE 1522 ifm. the Hilke@ia isi lngke wluh cSon and o
bals are filtered off and dri ed.

is 2 arRf thea) %
_ The 2 rég%ﬁf?fggn%bd%uct is recrystallized from60 n
15 of N, N-dinethylformam de, tq obtain 5.8 g of the

title conpound, mp.: 206 T.
a. 2~An11n0-3—cvano~4-ﬁ1rfurvlaminoquinoline:

10 g of 2—an1ino-3~cyan0~4-ch1_oroquinoline is heated with 19 g of

furfurylamine at 120 °C for 3 hours‘. The reaction mixture is cooled to 25 °C and
) mixed 6 times with 50 ml of water. The crystals are filtered off and dried. The
20 resulting product is recrystallized from 60 ml of MNQdimeﬂlylformahlide, to obtain

5.8 g of the title compound, m.p.: 206 °C.
| NMR, 8y (200 MHz, DMSO-dg): 4.98 ppm (d, 2H, F uryl-CHy), 6.29 ppm (s,
2H), 6.35-6.42 ppm (m, 2H), 7.10-7.18 ppm (m, 1H), 731—7.35 ppm (m, 1H), 7.47-

- 7.60 ppm (m, 2H), 8.13-8.20 ppm (m, 2H).
25

b. Ethyl 9-furfurvlamino-1 0-cyano-imidazof 1 2-alquinoline-2-carboxylate

monohydrate:

To the solution of 2.64 g of 2-amino-3-cyano-4-furfurylaminoquinoline in

_IQO _ml&of. abs. ethanol, 214 g of ethyl bromopyruvate is added at 70 °C under
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NVR, 8H (200 MHz, DWVSO-d6): 4.98 ppm (d, 2H,
Furyl-CH2), 6.29 ppm (s, 2H), 6.35-6.42 ppm(m 2H)
7.10-7.18 ppm(m IH), 7.31-7.35 ppm(m 1H),

WO 28/04gké (m 2H), 8.13-8.20 ppm(m 2H). 25 bPCTEHH%"Z'/""""')“
9-furfuryl am no-I| 0-eyano-i m dazor 1al gui nol i ne 2
carboxyl ate nonoh drate: To 26 solution of 2.64 g of
2- am no- 3-cyano- 4-furfuryl am rréqui noline in 100 nm of

e e T T e N

Srg'étﬁgi 5&9 AiIEREd bRARS b0 X5 bty ttaéuﬁg%fx%ogﬂg &P, 149545 oC.

ours an precip Crys

f [ | t ek ) t
247 Szétg Mm@@ %@o% ﬁﬁf’de)qu @H‘S)p“ 31 ppm

tz}BC{JO(m;!} - W_ﬁﬁg 2 -
(g 05 ppm (d,” 2 )Cglgryplp?n )mgFngl 6.%?% ppm (m %‘f)(,m’ 2H), 7.58
166 $pub (M, %{)DMQ-W]SSZ@IH (60, 81HY . 831 gipin (N 1H)HR.4 8835 ppm (m,
2pm(t, 1H), 45 ppm (m 2H), 9.04 ppm (s, IH,
i%b—l?-.o‘ld?PIQ-(ﬁu}Hﬁﬁ)am no- 10- cvano- i m dazof 1

2-a] gui nol i ne- 2- carboxylic acid: The mxture of 2.52 g

of ethyl 9-furfurylam no-10-cyano-im dazo[l 2- . 10

Ca i pol j ] .L: b)_/{t ‘

L a5 AL SO -
HSHE oS DS BB B Sl GG 1R e st
st T3 24 e G S oM BB AR ot v

ac%tlég@(sz(rgi ‘éﬁtlﬁp%?:n 9%, %’cet%@ld tfe %%xﬁlré%cicﬂﬁ?ﬂ meﬁ?"@?’g %‘]}e Igalf: yellow

cmtalsw}: ﬁlte&ea@fﬁ Wshee 3 tirfies Rirth, 2 B DFRAATeA 8nd éﬂﬂed 2.32 gof the
3-H). d. I -(9- Furfuryl am no- 10- cvano-i m dazol |
titke edmpomod umebtﬁrrmdrhqmyﬂ&@ll%?@ rret hyl pi perazi ne: To
the m xture of 1.79 of
9-f M,yﬁa@ﬁﬁ Wz;@m%dd)azfo@i p@rm (d 2H Fuaryl-CH,), 6.39- 6 42
ui nQline-2 carboxyl c acid and

Plftll]l &b RHand - ﬁé" 16 peni{meREQh I gPof. 8E’nmﬂm (m IH) 8.27 ppm (t 1H),
8.36-8.46 ppm (m_ 2H), 8.93 ppm (s, 1H, 3-H).

Gl
i

d.1-(9-F urfurylamino-10-cyano-imidazo[1.2-g]quinoline-2-carbonyl)-4-

methylpiperazine:
To the mixture of 1.79 g of 9-furfurylamino-10-cyanoimidazo[1,2-

alquinoline-2-carboxylic acid and 0.8 ml of triethylamine in 15 ml of chloroform,
the solution of 0.6 g of pyvaloyl chloride in 10 ml of chloroform is added dfopwise,
under stirring at 5 °C, in a period of 15 minutes. The reaction mixture is stirred at
5°C for 1 hour, then the mixture of 0.46 g of N-methylpiperazine, 10 ml of
chloroform and 0.8 mi of triethylamine is added to it. The mixture is stirred at 25°C
for 3 hours, diluted with 100 ml of chloroform, extracted consecutivély with 50 ml
of water, 50 ml of 5 % sodium hydrogen carbonate solution and 50 ml of water,

dried over sodium sulfate and concentrated in vacuum. The pale yellow crystalline
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chloride in 10 nil

the solution of 0.6 g of pyval oyl
under stirring at 5

of chloroformis added dropw se,
The reaction m xtur

w&aodMugyaperiod of 15 m nutes.
stirred at 25 5C for 1 hour, then the mixture %’F’“ﬁzﬂﬁé’""""9‘
g of N-nethylpiperazine, 10 m of chloroformand 0.8
m of triethylamne is added He it. The m xture is -
stleg“ragd at 25C for 3 hours, diluted with 100 m of
1Al ﬁ&alrmryﬁxmza@t%cm%gcg )
water, 50 m of 5 % sodium hy%rbec{)]%é%l ‘é@a %&ngfﬁ‘%gﬁﬁtqoﬁpou“d is
obiingd, mp..o237Eer, dried over sodiumsulfate and
concentr at ed ql n vacuum The pale yellow crystalline WO
200- .ﬁiﬁ( QGMPUZGIHESQJI@ 1$Q57 n;?rﬁ( I?%'Cabcipi{rh@] 4H), 3.57

lized from 50 et hd

rec S
PP (1 2 ‘b&ﬂadanns (moai—a; ﬁé)d ppm “dz‘?%ﬁ%gﬁ] @Mﬁ 6&&'6 -649%pm (m,

2%%? SWS% (Héﬁ)m £t J’Zﬁpgﬁ%ﬁﬁﬁ(pnm 1) IIB waopmn(@; 18%1. 8.39-8.46

52H) 7:57-7.65 ppm

pﬁﬁ(ﬁ{rﬁ k_;lg@‘}g(%sﬂﬁa‘;ﬁ('}" 8.23 ppm (t. 1H),
5.39-8.46 ppm(m 2H), 8.81 ppm(s, IH 3-H). Exanple
4 3 149-Furfu lam no-10-c ano-imdazo 1.2-a

Exgingpdeidne- 2- carbon 1 i erazine: 10 In the general
formJIa (1) R and R2 stand for hydr ogen atom R3 for

e irylamanis 1 04 andemid36of]

for cyano group, X neans - NH

ro thﬁhgenmaluéomiulm I3 R ahie ?/ ' ,
ar ot oo Gery sk oy mﬁ%ma@m R for

? r
Er}gggrgup,fﬂgﬂ uRf Wllénfmdimegajmcm RPdaz of zlm?%r X means —
NHa]né} nezﬁﬁg I|c acid -obtained as describe
| Exg [Faeags -rihe yaluetofireishly Itherivakei of nl%nﬂb is 2, and
he. solutlon of 0.6 g of..pyval oyl

the Ol t
chl ori eﬁi(gﬁi%o m of chloroformis added dropw se,
in a period of 15 mnutes. The

under stirring at' 5 C,
reaction mxture is stlrred at 5C for 1 hour, then the

XIt
g‘ hi oqrjz)?lc?? mgﬁo%ﬁ r| e?%ﬁ@ﬁyi%m}f? gé'gé’lﬁlﬂft"@zﬂﬂzo[l
Il ute

alquinelinem2xtarbexyli &dil f-bBﬁuf’éd g@&g‘c%?& &Jf' FEP& dridnd V.8 ml of |

th 100 nil of chloroform extrac

trie Ilaﬁugg inil 5 ol afxtborof&ln,nthk s6futnGraodli YR INAISP Eoride in 10

mi ocfacgl%ro%orm is added dropwise, under stirring at 5 °C, in a period of 15

minutes. The reaction mixture is stirred at 5°C for 1 hour, then the mixture of 0.46 g

of piperazine, 10 m! of chloroform and 0.8 mi of triethylamine is added to it. The

" mixture is stirred at 25°C for 3 hours, diluted with 100 ml of chloroform, extracted

consecutively with 50 ml of water, 50 ml of 5 % sodium hydrogen carbonate
solution and 50 ml of water, dried over sodium sulfate and concentrated'm vacuum.
The pale yellow crystalline material is recrystallized from 50 ml of ethanol. 0.14 g
of the title compound is obtained, m.p.: 239 °C

NMR, &y (200 MHz, DMSO-dg): 2.7 ppm (m, 4H), 3 5 ppm (m, 2H), 4.05
ppm (m, 2H), 5.05 ppm (d, 2H, Furyl-CHy), 6.40-6.44 ppm (m 2H), 7.57-7.65 ppm
(m, 2H), 7. 80-7.88 ppm (m, IH) 8.23 ppm (t, 1H), 8.39-8.46 ppm (m, ZH) 8.81
pprn (s, 1H, 3-H)
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solution and 50 m of water, dried over sodiumsulfate
and concentrated in vacuum The pale yellow
crystalline material is recrystallized from50 ni of

ethanol. 0.14 g 25 of the title compound is_gbta
Bﬁmrfqzﬂummmmx

WO 340461439 ¢ NVR, SH (200 MHz, DVBO d6): 2.7

4H), 3.5 ppm(m 2H), 4.05 ppm(m 2H), 5. 05 ppm (d,
2H, Furyl-CH2), 6.40-6.44 ppmy(m 2H), 7.57-7.65 ppm
(m 2H), 7.80-7.88 ppm (m 1F|) 8.23 ppm (t, 1H),

E&mide8. 46 ppm(m 2H), 8.81 ppm (s, 1H 3- H) 30 WO
21 04/ 046146 PCT/ HU2003/ 000095 24 Exanple 5 1_

Fintfufalisedl0
2-a] qui nol i ne- 2- car bony oline. In the genera

f or il the( g¥ndral afodna& :ﬁ)aﬁd zﬁm RTy dtaadeforah9diogBn 40, R for
2-fury, grgug R6 and R for h¥drogen atom RS
2-fueyl grpupoRy RUR aﬁldrBarfbr hydrolgen atproyR, £ opsmosgonpgKmeans —
tom the value of n.is'" 1, the value of mand o is 2,
nEoupy Wﬁﬁﬂb‘;eo}éfgelﬂ afpmL ghe alpe of  is Hethe value of ot and pds 2, and
rf|| anmi no- 10- cyano-i m dazo[ 1, 2-

theg(] Z‘ﬁ?ﬁgf%ﬂ% 2 arboxylic acid -obtained as descri bed

in Exanple 3.- and 0.8 ml of 10 triethylamne in 15

m of chloroform the solution of 0.6 g of pyval oyl

chipyi dge | trikfirs! B 1Chd opof ﬁgﬁ?‘?ﬁ%@’ r : -

under sti rrllng rat 5 Cw;n adggﬁo nq’mp(ﬁu mﬂgiazo[12

a]qtlﬁﬁlﬂiﬂe%lcﬂibﬂng@ dcsd SbbtafiRd AldREribad I&F&a_&{pl e%%do :mfns ml of

m xture of O - of - nor phol i ne, 10 ni

triethythfiif: ind 13)ﬁ11hlflchldmfm rthe k6lutidd @f Ot@gldf pyVER)y[ chlondc in 10 .
mxture is stirred at 25C for 3 hours ilufed

-ml ofcchivrofbrrghisoaddesk drowiseaander $6rrimn ae Uty ahya \pehbd of 15
50 m_of water, 50 mi of 5 % sodi um’hydrogen carbonate

mingfasy TheFeastorsmiire s stirest at TG i lobeur, Hon themixtimtof 0.66 g
and_cancepitr i.n cuum _The pal-e

of D&%P&Pﬁrlﬁa ﬂ@ ﬂi‘a‘efgiﬂiﬂglfo ngﬁw G5t ml Bif i@@tﬁy}a@wsos arlded to it. The

f .t
mixfieg 8 Sisrod ot bl ooty il SisieRad PO ol f ghrpipem, extracted
cons%@ggvélyzxﬂppm ?h%l Z%Wa%(o > 20'6 g?[jgprﬁd (ﬁ%*%ﬁy&mgen gdlbonate

. solutioR Qmﬂ KRBl RERAEY, dried ov- sﬁ@lu@ﬂ ::%Jifate ald coftertiafed' vacuum.

ppm (m  2H), 8.81 ppm (s,
The pale yellow crystalline material is recrystallized from 50 ml of ethanol. 0.18 g

- of the title compound-is obtained, m.p.: 267 °C

‘NMR, &5 (200 MHz, DMSO-dg): 3.6 ppm (m, 6H), 4.2 ppm (m, 2H), 5.05
ppm (d, 2H, Furyl-CH,), 6.40-6.44 ppm (m, 2H), 7.57-7.65 ppm (m, 2H), 7.80-7.88
ppm (i, 1H), 8.23 ppm (t, 1H), 8.39-8.46 ppm (m, 2H), 8.81 ppm (s, 1H, 3-H). -

. Example 6.

1-( 9¥The1i_vlamino- 1-Q-cvan0- inﬁdazo[ 1 ,2—&1 quinoiihé—2~ca1:bonvl)momhbﬁne:

In the general formula (I) R' and R® stand for hydrogen atom, R® for

3 2-thienyl group, R.", R®, R® and R for hydrogen atom, R for cyano group, X means —

NH- group, Z means oxygen atom, the value of n is 1, the value of mand o is 2, and

.the value of rand pis 0.

a. 2-Amino-3-cyano-4-thenylaminoquinoline:
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Exanple 6. .
1- (9- Thenyl am no- 10- cyano-i m dazo[ | 2- a] qui nol i ne- 2- car

W%gﬂ'}{“'w{ |ghol ine: 25 In the general fo,rzntjL?eg;?’cyﬁ&a‘ﬂ”"“}"“)‘

{and® for hydrogen atom R for
R4, R5, R6 and R7 for hydrogen atom RS for cyano

group, X neans - NH group, Z,rgeans oxygen atom t he
value of nis 1, the value of mand o is 2, and the

val uejof o &N
a. 2- Am ng’rB cg‘/lzaﬁgﬁ ﬁﬁ?grr?hr%%lo HloIllne is V\E)eated with 19 g of

MWI%Q%&%H@&M@Q@/@PQ% s. Zﬁle%aﬁte@rg mixture is i%olgd to 25 °C

2- am no- 3- cyano- 4- chl or oqui no lne 1s

and mlmdaﬁyimm WithaB0 e ofivaldkdThe E%’sta‘ls BRUfi Bered RET, washed 2 times
reaction m xture is cooled to 25 and m xed 6 t

With3 05wl e vesttenvandedried hecreysitiag rodiect fi iéc@j’zsﬁﬁilh‘z&ﬂ frorn 60 ml of
wth 50 m of water and dried. The

}t@@gm’?tﬁéj fJBFfBa@éde:l stor eebtpst albl§ zgd palem gdlow aitls compound,

ﬁ%loéormam de, to obtain 6.8 g pale yellow
‘Prl%re ¢H mp.: 208-209 C. NVR 514 (200 Mz,

oy I & @@Sﬁ%‘%ﬂm 5T Do o 3RE (e L), 6.28 ppm
& 09176 %@ PB@“;{%@ (M%% ﬁ%yp‘;d}ﬁPPP g@r@ﬂhg‘ ¥- l’rl)é?rigﬂm (m, 2H),
m&mgaxﬁp@mﬁpim 8051013 Lfin dfﬁQZE%Jog,%pp )

car boxyl at e: e so
2-am no- 3- cyano 4- thenylan1nqu|noI|ne in 200 m of

abs. ethanol, 4.29 g of et hyl bronopyruvate is added
9ghemdemins 0+ @inolinXINERbbRylate:
heat ed under reflux fTor 2 hours an € precipitated

15 cF9stbgl solutienf of 6érle<g of f2- amlrmbit&ym(?.-ﬁl%cﬁyleﬁnﬁétﬁunohne in
NWVR,. SH (200 MHz,

jtl e%é gpound n’f 255- 256 C. :
2 fbs.ethanploh.2% g of eﬂmmlamplys)uva«ﬂe 3 agged af G0 °C under
2H, Thi enyl - CH2) ,

Sté‘F‘Bg C%ggaﬁ&#(wﬁ‘irﬁ)ls %e?tteﬂzpqgghf X f-i)IH)Z hqurs @nd thgprecipitated
C@%?T off §3eke, G obtath 2001 s bBtheail prmomd Mar s 206 °C.

car box y%c aéﬂgﬂ—}? BRG] ldﬁzglglln (% ?ﬁﬁ M&HQE‘H%), 4.31 ppm
(9, 2H, COOCH,CHj), 5.24 ppm (d, 2H, Thienyl-CHy), 6.96-7.00 ppm (m, 1H),
7.14 ppm (m, 1H), 7.40-7.43 ppm (m, 1H), 7.61-7.68: ppm (m, 1H), 7.82-7.90 ppm
(m, 1H), 8.42-8.46 ppm (m, 3H), 9.05 ppm (s, 1H, 3-H).

¢. 9-Thenylamino- 10-cyano-imidazo[ 1 2-alquinoline-2-carboxvlic acid:

The mixture of 2.54 g of ethyl 9-thenylamino-10-cyano-imidazo[ 1,2~
a]quinoline-2-carboxylate, 40 ml of ethanol and 33 ml of 10 % sodium hydroxide is
stirred at 25 °C for 6 hours. To the thick suspension 80 ml of water is added and
with 96 % acetic acid the mixture acidified to pH = 3. The pale yellow crystals are
filtered off, washed 5 times with 10 ml of water and dried. 2.18 g of the title

-compound is obtained, m.p.: 209-217 °C under decomposition.

NMR, 3y (400 MHz, DMSO-dg): 5.24 ppm (d, 2H, Thienyl- CHZ) 8,88 ppm
(s, 1H, 3-H)
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The m xture of 2.54 g of ethyl
9 t henyl am no- 10- cyano-i m dazo[ 1, 2
ui nol i ne- 2- car boxyl ate, 40 ml of ethanol and 33 ni

Wﬁz'ﬂﬁ"%’s‘odl um hydroxide is stirred at 25 C PEI/H2003/000095
hours. To the thick suspension 80 m of water is added
and 25 with 96 % acetic acid t?g m xture acidified to
pH = 3. The pal e yellow crysta

he . f

are flltered of f,

gg(rjnez (}q}egg@ *1%%19? 8%&%%8?8(%0&2 P@ilyiwnogftﬁ‘}yaqmnlldazo[l 2-
%qggheﬂﬁééﬂat’ﬁaﬁi@%é/ aQ;%OP?%ai 6f L‘Eielth)élan]lne in 10 m! of chloroform

Thenyl am no- 10- cyano-1m
qlw soluitioer afotazebo?ybﬁ R R IcHl%ndEOnI e [ﬂlngfc%lélfoform is added
80 g of 9-thenylam no-10-cyano-i m dazo

d]‘@pmaml umder 2tiedn pax ¥19G; iael gbrivAdo Ll Sl mThu®k. The reaction mixture is
triethylamne in 10 m of chloroform the solution of

8iigFd @t of°Chyforllobur hthenitie mixtde of 0@ @hbﬂfrﬂcﬁr@hﬂhhé 10 ml of
added 5 dropwi se, under stirring at 5 C, in a period
ehlonoformmide | mhef treeteylaminenisetded to & Theimixesteds sied at 25°C
{Pé?hﬁ hour, then the m xture of 0.61 g of norpholine,
- ouss, didwtedrgithri@antiof chilorforms extraasedgbasrentively with 50 ml

fﬁfd ?% 30 bt ob PR isoube hydiggen irdrosnis ée?‘u:m%?a;@?@@ ml of water,
of..5 %

0
%1 Séraog&%\rl]\élggartg oaﬁl?[ 80%Cgpﬁ‘?l{e§ninaly e The ¥ ﬁg‘tﬂé’r crystalline
rﬁ&eﬁﬁll ﬁ.drééYﬁtaﬁi%gﬁ Yrdra W Oa{n? o?rb% C@ riP ? 539hk Yitle compound is

vacuam The yell ow crysta
abwn@tgtrﬁjpl i 3Q5°¢rom NO m of et hanol 0.19 g of the
title conpound is obtained, mp.: 315C NMR, .SH (400

mv@gﬁﬁ%(glgﬁflis_apmwe;cﬁ);)73 t;‘b&%n mmsm 42.2;313@5(1%42}1) 5.24

Ppphﬁdé &H ]Hl‘?ﬂﬂ-@th rﬁﬁ7(-fh00 p]iin q:u) 1H7 7614 z)pﬁ’é(mprm M.41 ppm (m,
15361555 Eom (L, TEDhy. S3ekking B378.45 ppi
) g% D (p:pm ;(mr, 13y, 83 §7rmpm Vm IH) 8.37- S 45 ppm (m, 3H), 8.82

- (,9- The m no- 10- cyano-i m dazo[ 1
p -E{F’q 'ng'lﬁﬁe- 2-carbonyl)pi erazine 20 In the general

formula (I) R1L and R2 'stand for hydrogen atom R3 for
2-thienyl group, R4, R51R6 and R7 for hydrogen atom

EXiinpler7 cyano group, X neans

I-( 9-Thenvlamino-10-cvan0-imidazof1,Z-a]quinoline-2-carbonv1)piperaz‘ine

In the gene_ral formula ) R' and R® stand for hydrogen atom, R’ for
2-thienyl group, R, R®, R® and R” for hydrogen atom, R® for cyano group, X means
—NH- group, Z means —NH- group, the value of n is 1, the value of m and o is 2,

and the value of r and p is 0.

To the mixture of 1.80 g of 9-thenylamino-10-cyano-imidazo|1,2-
aJquinoline-2-carboxylic acid -obtained as described in Example 6.- and 1.1 m! of
triethylamine in 10 ml of chloroform, the solution of 0.87 g of pyvaloyl chloride in
10 ml of chloroform is added dropwise, under stirring at 5 °C, in a period of 15
minutes. The reaction mixture is stirred at 5°C for 1 hour, then the 'rnixturé-of 061lg

of piperazine, 10 ml of chloroform and 1.1 ml of triethylamine is added to it. The



-NH group, Z neans -NH group, the value of nis 1,
the value of mand o is 2, and the value of r and p
' To the m xture of 1.80 g of
“’I{)’-S’t"ﬁ‘é‘#;%/?‘gm no- 10- cyano- i mi dazo[ 1, 2- PCT/HU2003/000495
a] qui nol i ne- 2- carboxylic acid -obtained as descri bed
in Exanple 6.- and 1.1 m of jt7riethyl amne in 10 nil
of chloroform the solution of"'0.87 g of pyval oyl
ohikioré destiried 40244 ofiqr m.i S. d dropw se
under st ilr ring at 5?(%,3:?#’1&251’ Ipi)lg fed ¥ ‘Eﬁlqg@ mln?fg‘dil@?é)forlm,eextracted
sasecutorelyn withr 80 i8] sfiwdied & wC hour hen t he
@ﬁ%ﬁgjr g@ﬁ)fﬁoo.gl g 30 of piper azn:ﬁn(e)f%aoo/%rﬁ()%blfm ﬁydezogen carbonate
D anboflwaten] dridd &vdreoRIa L F5:e! tQ it .
he WO 2004/046146 PCT/ 11U2003/ oooggggtef?‘d?n‘%%?g%&?@m vacuun.
9§ P& FeHOW seystadling miatariad is cidrytelt zed tfidnd GO Im OP%thanol. 0.19 ¢
5 o%fﬁegjﬂgorm 0ex r,aclt)ed consecutively with 50 0
viat er © 58Mpougd 1$0otamed; mep.h26OSG¢En car bonat e .

sol utg d of _water, dried over sodiumsulfate
and f“:\’%‘ﬁ@eaﬁ# %@@ AAMNEds): PR lplpai egysﬂ)pws ppmI (m,fZH), 4.05
) ' riab. s, recryst ized from50 nil o

. p}gt hgltrlf%m’ gezltg%ﬁ g, oﬁj’ ih’é’nﬂ’ {'&i'&icﬂa%&ﬂﬂjppm (ahtid)n@d4 ppm (m,

1H),p7 41 N . ) 2.7 ppm (m
L EPI—D, 3@%@% ?ﬁ)%ﬁﬁg %@%m%-g%?%mm 8@:&({@1,8.3%8.45
L) PR BEDNGIS2Gi (s, 41D - 00 pPM (M 1H), 7. 14 ppm (m
1H), 7.41 ppm(m 1H), 7761-7.65 ppm(m 111),

10 7.83-7.87 ppm(m .1H), 8.37-8.45 J ppm(m 3H), S.82

ppm (s, 1H, 3-H). 10 WD 2004/ 046146 PCT/ HU2003/ 0011095

28 Structure and physical paraneters of the conpounds

of the formula (I11) prepared according .to Exanple

1. is denonstrated in Table |I. TABLEI. R3 (i RLR2)n

X CN -QU N



NOC2HS 5ill. ORR RR3 Xn M s avw HIOCC NH1
146 9. ,,,. M HNH 1 145 10. HH OWw NH 2 34 Ow 11.

HH\ A~ NH2 32 12. NHO 250 13. NH 0 128 WO
wogon/@gdd46 PCT/ HLJ2003/ 000093 29 R R3 X n RGABURIEHO000IS

14. HHNH 1 45 Ow 15 HH\o NH1 54 MO' 16. HH

01185 17. Il HS1 190 18,HH S=01 230 \ | .

19. HHO0=5=0 1 255 Structuré and physical paraneters

of t hBtracpeumds i . 0. _prepar :

according to Exalr}rp Sé&dzepa{rgrhgﬂg%ﬂgtlt %Qatcgglﬂ%hmag@%gthp,for@ula (1)

mspaed|accoming to Example 1. is demonstrated in Table 1.

TABLE 1.

R3
l
(CRTR?)_

l
X
N™ SN |

L—;‘0{32H5 .

HI o

R R* |R?

>
=
5

[°C]

9. ,.nMe H NH 1 145

11. |H H

(12,

NH 0 1250

13.
NH 0 128

IS
10. [H \© '
o fr
1 1Q
Y
Yo




V) WO 2004/ 946146
R

x/ (CRLRZ)n R5 --- CN R N NH2 (
PCT/ HU2003/ 000095 30 No.: R R2 RSRXn M [c]
woGnodH HHNH 1192 21. HHHHN4 1202 / OMe
27 HE HNH L 198 23, HHHHNH 1 167 PEREU03/000095
HH. HNH11S2 25 . H.,,, M H. HNH1 183 26. H
HHHNH2 172 27. HH ~a HHNH2 143 Ow 28. H
HHHNM1212 29. HHHHS 1 168 WD 2004/ 046146
PCT/ HU2003/ 000095 31 No.: R R RS RSR6 X n NP 30.
H H-IHO%zzlsr 33T H AR O TENA—1T2347-32; HHG"'I
HNH 1. 2P1T 33. HM HNH 1198 34. HH MO H N%jﬁp
200 35 _HHHAQA NH 1191 ["C]
14. {H H \@\ NH I 45
OMe
15. |H H \:I:::] NH 1 54
MeQ
16. |H H \@ O 1 185
117. |H H \\[:::] 18 1 190
18. |H H O S= 1 230
19. | H H \@ 0=8=0 1 255

Structure and physical parameters of the compounds of the' formula (IV)

prepared according to Example 1. is demonstrated in Table II.

TABLEIL
,/R3
o (CRIR),
5
R _N_CN
] |
R N NH,



36. HHOHA HNH 1 246 37. HHHHNH 1 227 38. HH
MOHNH1 217 39. HHS M HNH 1 198 40. HH S C

HNH 1 168 WO 2004/ 046146 PCT/111J2003/000095 32 NH
W ZRHM6 ¢4 Structure and physi cal

conpounds of the formula (V)

Exanpl e 1.

5R4AC RCN R6 RNNH R7’No:
42. HOH HH360 43. HA HH250 44. HHO H 278

45. HM HH 283 46. HOw HH360 47. HH H Ow 234

is denonstrated in,Table I11.

jR& RS R R7 Mp[C]

par anet er sPGFHUHE3/000095
prepared according to
5 TABLE I I1I.

3. 2H 246 p49. H H H Mej 67 6H | H 2
N%O E:Egrrpl ](351 Th aRt abl et of the foll o&vl{ng cor?(posi t |ﬁon Mp
is prepafed by khown nethods: D 2004/ 046146 °C}
PCT/AHU2003/ 000095 ‘

20. H H OMe H H NH i 192
2. |H (H \@ H H NH |1 {202
OMe
22. H H \@ I H NH 1 198
123. |H H \Q H_ H NH 1 1_67_

OMe
24. H _Me @ H. H NH I 1182
25. H wMe \@ H . H NH 1 183
26. H H @ H H NH 2 172
27 H H Uome H H NH 2 143
- OMe
28. H H \@ H H N-Me |1 212
29. H H @ H H S i 168




33 Active ingredient:
mg Crospovidone 3 ng 5 Magnesium stearate 1 ny
Human adenosi ne A3 receptor

\N?&B%ﬁﬂkh@

epari ng nenbrane suspension:
cl oned gol den hanster expressing

(further:

pr opagat ed.

thods r

25 g

ovari um ce
human A; r

Lactose 50 ng Avice

ecept or

CHO- hA3) are appropyj ately cultured and

Achi evi ng confluent cel

| ayer,

t he

culturating liquide is renoved fromthe cells by

21

bi ndi n%
| PCT/HU2003/000095

sh W TH 37 C PBS, thafgsthe
I\J;éﬁsp ﬁdec in icefcold PBS, cen ifugag'(loa x g i | MP
perc)) (Sijgma 3100) and honpgenated us|ng tefflon 15 [°C]
honogeni Zer (B.Bnaun Potter S) (at 150p/ mi n rjotatidn
38peedd fQrE[l15 sed fol llgm ng fer:i 0 miyly 213
Trig, 10imM Myd 2 DTA pH 8. 0.{ The Hhonogerjat um
is gentrilfuged (4 10 mi{n). The precilpitate is
suspended in the abov buffer prote n condentr atfi on
3 | /lllJl LBI d.UI A TUULD nf th’C l".’En’tI’u-u
rep at u are s C20 E-ﬁdlng @ﬂatocdl: 234
i ncybat e] CHO hA3 preparation (2 gg{proteiln
confent) lin incu 50 mMM[Tris, 10 nmM
Myl 2, 1] mM EDTAL 3 LynlL adeposi ne jdeam nase, pH
328.0) Hin|the presence@f 0.5 nMf1253]1AB- MECAH 1 1221
( p- am no¢
- 3- { odo- penzyl ylcarboxanidc-adenosine)
: (100.-000 cpm) a#d1nn_aM R- ‘
133¢( N6} BL- 2t Bheny! i |s opt opy adenosMee) tididefi pNH |1 | 198
nont specf fic blnd|n« est 26 conpound inj{a total
vol ume of 50 gL if or m tenperature. Filjer
over atman GH/ B glass fler?fiIters (prepoaked]in
-340. 50ppoliyet hylTerfimp ne_Jor 3 ho sh 4 Thit
nL.4Fce-¥gld 50 (MM 10 inaw%EbC1$? bTA zpFIQOI
8.0) on| 96-wel lf Brg Cel | |Harvester. Detection of
actjivity: in gangma-counter (1470 Wzard, Will ac)
FaR-B--Hon—[9% _—- 10@((@(‘31\/If\linf1p pres nrpqlL
354 egt comﬁ@und - peC|f|dﬂacti (Hy)/(th&hl 191
actlivity - non- <pec activijty))* 100
36. H H \\[:::] OH H NH 1 246
37. H H \\I::::],/l H H NH 1 1227
38. H H S MeO |H NH 1 217
W,
39. H H S Me H NH 1 198
Y
40. H H \\‘:f:7 Ci H NH 1 168
\ /




WO 200- 4/ 046146 PCT/H U2003/0011091 34 Human
adenosine A/ receptor binding Preparing nenbrane
sus ension: ovariumcells of cloned gol den hanst
EfiLeihg  human A4 receptor (further: CFDh%(i?’“QF‘E”’“""")‘
appropriately cultured and propagated. Achieving
confluent cell layer the cult w(,atl ng liquide is
removed fromthe cells by 5 washi ng themwth 37 C
PBS, then the cell are suspended in ice cold PBS,
WashgR! 3 [tg2ATes vvlt rce cold—PBG-eentrug (1000 x

g 10 jpert) (Sig 30) and hordyenat R’ usi gkt ef ljon | Mp
honogeni zer (B.Braun Potter S) at 1500/ mn rqtation

speed, fof 15 secj in the fol loping buffer: 50 v [°C]
‘ﬂ'.is, 10 yM HA mis
centfifuged (43.0 |p|ta?g{is 0 1214
suspéndedjin the pr otlei n
concentration 5 nj Al i quot s] of

80 C Bi ndj ng

the menbrame preparatumare-st
prot ocol : incubate CHO hAl nenbrane preparation (50 g

pr ot g t.ent |.n 4 ncubat i on ffer (50 rnM Tris, 3
U L arggﬁlgglag@ éegéhcﬂaggra IS 7014 e comppunds of Hhedeamula (V)

e A s Y R P Is 3?”" ﬁrsgu PalSibsi he) o

5 define the non-specific bi n?r‘,gg Er Trest conpound in a
total volune of 100 gL for r roomtenperature
Filter over Watman G-/ B gl ass flbre filters
(presoaked in 0.5% pol yetgyl Bni nhe for 3 hours),
wash 4x with I nL ice-cqkd IrigypH 7..4) on
96-wel | Brandel Cell "~ Harvp ptecti on of
activity: in the presence of Hi Safe-3
coctail in 20 beta-countRr CnNppet a, -Vl | ac) . -
Inhibition [9%4 = 100-((activhty in the? presence of
test conmpound - non-specific activity)/(total activity
- non-specific activity)) 't 100 Human adenosi ne Al a

_receptor_binding Binding protocoll: Incubate 7 gg of
Nenbr gRés (humehrAl a adenp BHE TecepLors—25 S
—transfected intp HEK-293 | s, source: RecepftMP[ C]
4@ol o, Inc.), OwWfer (SDHm\/I Tri PRI 10 W@lﬁ—
AviHEBTA—2-Udnl._adenosi he dean nasé, pH 7.4)7 20 nM

4? ¢d 21680 | ClI H u 30
442 st 2-—carboerf-et-hyl )ph}enyl etlryljam ng] -5 - |\2|-

%t hyljcar boxam dé+adenosi ne}l (200. 0@ dpm and 5@ pM
43\!I:L,A —NF Mo o i T
6. |H OMe H H 360
47. 1H H H OMe 234
©. " H H Me 267

10  Example 51

The tablet of the following composition is prepared by known methods:
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b
N

etl ryl car boxam do- adenosi ne) to define the

non-speci fic binding of test conpound, 30 in a total
weohomgeQf 100 gl for 90 mn at roomtenperatu _

Filter in vacugm over WO 21) 04/ 046146 ™ bCimuz0031000095

PCT/ HU2003/ 000095 35 Whatnman G-/ B glass fibre filters

(presoaked for 3 hours in 0.5%3ol yet hyl eni m ne),

wash 4x with 1 nll, ice-cold 50 rwM Tris, 10 mM MyCl 2,

1 nmV BRURe DgrediniaCl ,  pR5 ) on 96- wel | Brandel

Cell Harvester. Detection of act|V|ty i n beta-counter

(1450LMt@$‘?Jbeta val | ac) 5®|mg‘1e presence of 200 L of -

Hi Safe-3 coctail. Inhibition [ = 100-((activity in

t he ce of test conp%hmg - non-specific

E¥E
activy, 1 activity - non-specific activity)) *
100. (;ft&r?éﬂ&gg’é303| ne Al b %é@%ptor bi ndi ng | Bi ndi ng
pr ot Qg bnedii@ 20.8 p menbranes (human Al b
adenosi ﬁeerlecep o@rﬁtse 10 t?éﬁ%f ected i nto HEK-293

cells, source: Receptor Biology, Inc.), buffer (50 nmM
Tris-HC, 10 mM MgC12, | nmM EDTA, 0.1 nl1M benzam di ne,
2 U dio nosi ne deam nase, pH 6.5), 32.4 nM
[ 3H] DPCPX (8-cycl opent hyl -1, 3-di propyl xant hi ne)
(800 Mgetbodpi n) and 100 pM NECA

et hyI rboxam do- adenosi ne) to define

non l?‘i”l‘ll end; vecapdor bindipgund in a total
onl ume of 00 L for 30 mn at 15 room tenperature.
TEPAPEE g Faﬂfswsig&aﬂ%m@num@ﬂswmm gotdé bamaster expressing

e f||t r n 0.5% pol yet hyl eni mi ne for
'If“?olﬁﬂsﬁec ﬁiﬁh ?ﬁjf@dhé )i &g AppEITiatily ramkiured endiptopagated.

AP B 0 s e i e

W@Sbﬁﬁ%lthemn vsﬂﬁi @‘709@@?{35%@1?% e M ?ﬁee i ezl\gﬁ(lé ditoice cold PBS,

I;Q&_ultlon = 100 ctrvity 1n
cenrsiiged 0 106paupdl e Fiamt byit e
activity - non- gpemﬁ?lgg Z(gﬁﬁi\}lt {%3 i{%oﬂ&&fééﬁ% \}\gmg teflon

hogmgenirsy (BhBraumPotted S )aat uﬁao/mncmtmyom@peetmfo@npﬁ ské. in the
h|P|t t he blndlag of the radioligand on human
fo %ﬁ’&%’t’é CA3 ﬁ(bé@M ofrgs,wil 0 hmdi  MigGlyi iy ndMoBDDA, §H %8.0. The
d Th
hoffogepdfunt jsoinuEEea @5 2.0 min)sTPAprambiteisis srpondo i the
abdRITBLARE rBfe‘?R Bﬁ{:érﬁﬂ}t@'&ﬁ t er{gbl @j gfogl so%tggg) Aliquots of the-

saturatl StU I'es

meaitahi6 bfepatatuif , N. Y. Acad. Sci. 51:660,
1949) . pTrlf)g |c50ﬁfes%’%ﬁ\?ém5' |

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 cpm) and 100 uM R-
PIA (N6~[L-Z-phenylisopropyl]adenosine) 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),

30

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 [%6] = 100-((activity in the presence of test compound -

- non-specific activity)/(total activity - non-specific activity))*100 -
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to an affinity constant (K;) by application of the
Cheng- Prusoff equation (Y. J. 30 Cheng and W H.
Prusof f, Bi ochem Pharmacol. 221:3099,1973). WD

WOFERYHABE46 PCT/ HU2003/ 000095 36 Several conBfel/HE3008f00095

the general formula (1), (I1), (II1), (1V) and (V)
di splay remarkabl e bi ol ogi cal 4effects. Most i nportant
activities are exhibited by t s compounds of the

acvant el Behebie, g%fiﬁ%%?sﬂ%@'&'(@éﬂfi " the Beanples

ol K ' 0. 700 .
DRalinE ALl Bbfersfhat DY arlol S b sicmied b R ankstgr expressing
RuBannd ﬂe%ePMr (-fﬁ}@héi*o@?g?@%%)pﬂé%ﬁgﬁbﬂg{a?ﬁggg%m?d and, propagated.

bi oavai | abi ity and a ectrvity

Aﬁ:hfmg?' g1 corReuent Relldsp&che Qulfubsi d2qeRaabal Abm the cells b
A2a and A2b receptorwgubtypes.ld%gnlq-ﬂrther, t he m the cells by

washitg dherofwith 87°CaBB B ptheatthe otH ave paspendeatiiroicalcold PBS, washed
admnistration is_ long, their ED50 values are | ow,

3 anes pash des egld BB Sarmengitiged {600 nrepfil| prchi(Sigma 3K30) and
advant ageous. ‘These above data favour the therapeutic )
KipcoalcdoHsig tehonc bomeEwEeTo B Hiaun faer &) ol »d/min rotation
PRV, R 15, 5¢&. i3 1R PoliqwingebRaet 20 0 1R J6GRNRHCIRpH 7.4. The
Wi dEehbtum is centrifuged (43.000 g, 10 min). The precipitate is suspended in the
above buffer, protein concentration 5 mg/ml. .(Bradford method). Aliquots of the
membrane preparatum are stored at ~80 °C.

Binding protocol: incubate CHO-HAI membrane preparation (50 pg protein content)
in incubation buffer (50 mM Tris, 3 U/mL adenosine deaininase, pH 7.4), 10 nM
[PHICCPA (2-chloro-N®-cyclopenthyl-adenosine) (80.000 dpm) and 10 uM R-PIA
(NG-[L-2—pheny1isopropyl]adenosine) to define the non-specific binding or test
compound in a total volume of 100 pL for 3 hr at room temperature. Filter over
‘Whatman GF/B glass fibre filters (presoaked in 0.5% polyethylenimine for 3 hoﬁrs),
wash 4x with 1 mL ice-cold 50 mM Tris (pH 7.4) dr_z 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)/(totall activity - non-specific
activity))*100

Human adenosine 43, receptor binding

Binding protocoll: Incubate 7 pg of membranes (human A,, adenosine receptoré

- transfected into HEK-293 cells, source: Receptor Biology, Inc.), buffer (50 mM

Tris-HCl, 10 mM MgCl,, 1 mM EDTA, 2 U/mL adenosine deaminase, pH 7.4), 20
nM PH]CGS-21680 (2-[p-(2-carbonylethyl)phenylethylamine]-5'-N-
ethylcarboxamido-adenosing) (200.000 dpm) and 50 pM 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
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~NRi (CH2)m- 2 0 '-(CH2)o 10 (R )P wherein R
stands for hydrogen atomor a straight or branched Cl4

wébkylgneup; R2 stands for hydrogen at%n g{ a'%&g“%}}’”’”"""”s

strai ght or branched Cl.4 al kyl group;
hydrogen atom or a straight or branchedC, .4 al kyl

group, C3-6 cycl oal kyl group, 33 phenyl-, thienyl-, or
optionally substituted with one or nore

fury) group,
Ythasingn(GF &r glossahbiteetillt€i 4 prels baltedofop 8 housd mad. 94 p&yethylenimine),
or hal ogen atom a = six-

branched Cl.4 al koxy group,
WSt # sttt bl e el Som Feiv) 10 riMidg6hy AinbHEDAS 0.9 % NaCl
or a five-nmenbered

#@é@g 8%' %%eﬁi ﬁfﬁ%gﬁg Sf?hlgﬁsﬁl’%t%n@e%:ﬁi% @éracsivityn amdeta-counter

tom and one_ sul phur

@150 DRIt Rl e rrEisrca, ot B0 6F HiSoRe3 Cockaul- Tnbibition

atom 0op

raiighte 0h; | kyl group, straight o ..
R R RS RS Priskie of ot LhpBind - sPpihperdic sesivityVtota
aBlivispdnGH-shpdRapdony ¥ es.and for hydrogen atom

strai ght or branched Cl4 al kyl group, straight or
branched. Cl1. 4 al koxy group, hydroxy group or hal ogen

atom or R4 and R7 stand for hydrogen atom and R5 and

R6 f bfumboeelehesie A5 cepRIth S, &r oup; R6 stands for
gr oup,

hydr ogen atom or for cyano group, “am nocar bonyl

Biding padtoosly dacuiany RO® pumbf éhbRns 9hoHBn A3D aBBR0sR O receptors
ﬁydrogen atom straight or

I ndependent|y stand for _
trag %ﬁ@dnm&&diwﬂ pltny rspurceca%e@epmu;)@ud@y, 18E9UBufr (50 mM
-NR'- group, or

st s . for - - group, -NH group,
Tré?f?‘gﬂu #Oam%%%g énmiff SRTAs th%/fdmmapm&dm&ul Afvedy adenosine

ranched Ci4 al kyl

deg?gﬁ%e: g}f@sg f{/é r@@iﬁwt (ié)ﬂﬁgp@tmybafdig[ xanthine)
erein:R .12

Lou

(o onoSn) 8% [P LA Nt MRl iy 6 actine
nog;%péciﬁlﬁbﬁ@h@’ br $? Wompdunda® 4 Bfal BbiELhe 166 OuL %50 min 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 ice-
cold 50 mM Tris-HCI (pH 6.5) on 96-well Brande] 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

Results

We consider the compounds as biologically actives ones if they inhibit the
binding of the radioligand on human adenosine Aj; receptors with an activity above

80 % at 1 uM in our experimental conditions.
The dissociation constant (Kg4) 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 (Ki) by application of the Cheng-Prusoff equation (Y. J.

‘Cheng and W. H. Prusoff, Biochem. Pharmacol. 22:3099, 1973).
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m has the value of zero, 1, 2 or 3 o0 has the value of
zero 1, 2 or 3 p has the value of zero or 1r
as.the value of zero or 1, with the proviso that

Wpéﬁ"s‘f‘“@ﬁ% of mand 38 o is different from z%’“ﬁﬂ’&*’“’""""“

their salts, solvates, and |sorrers as well as the

salts and soI vat es thereof. Corrpounds of the
general formula (1) R3 (CRF?E) RX48 RR9 N

. 1 .

bs dopy red PanEPutS P Mk enerlrmy [ UL HA) display
edrpdrkablea bid1b gicahtefRictdr Mt%helﬁlﬁ‘tzﬂlt ahdtmliticl QHP; exh'f@ted by the
stands for hydrogen. atomor a’straight or branched

Gimpoadsy | ofgrthap;gef@abt fordaild o(l) hyldfingénimt elatmor1-8. Especially
strai ght or branchedCl4 al kyl group, C cycl oal kyl
Hhairgeaup pen the compiends givewin the aglpdﬂ,ﬁp thedipKi; yakiek yre in the

@28 o106 A Rt/ CDRVE] K raeS o ShFrast edvaptagapon pompounds are
FBAUR- 15othaI ogen at om

The compounds possess proper bioavailability and a selectivity of at least 3
order of magnitude, in respect of the human adenosine A,, A,, and Ay, receptor
subtypes. |

Further, the duration of their action at intravenous and oral admmlstratlon is

long, their EDsp values are low, their toxmologlcal and side-effect proﬁles are

- advantageous.

These above data favour the therapeutic application of the compounds of the

general formula (I).



R4, R5, R6 and R7 independently stand for hydrogen
atom . straight or branched Cl.4 al kyl group, straight
or branched Cl1.4 al koxy group, hydroxy group or

hal ogen atom or R4 and R7 stand for hydrogen atom
and R5 and R6 form together3a nethyl enedi oxy group; R6
stands for hydrogen atom or for cyano group,

am nocar bonyl group, Cl4- al koxycarbonyl group,
Cémdoxy group; RO and RLO i ndependently stand for
hydrogen atom straight or branched Cl.4 al kyl group,
1. €mRAUBds $iyie gpnsg formutat(Bnds for - CH2- group, - NH
group, -NR'- group, or sul phur atom oxygen atom

sul pho group or sulghoxy group -wherein Rl1 nmeans
strai ght or branchegd Cl14 al kyl group or Cu cycl oal kyl
group-; Z means OXYIR'RZtom sul phur atom -NH group
or -NR'- group,-\/\/nerei n R12 stands for strai ght or
branched Cl14 ahﬂyl group or Cm cycl oal kyl group-; n
has the valsue of z&fo, | or 2; mhas the val ue of

zero, 1, Ruyor p-Hhas-Rhe val ue of zero, 4 2or 3 p
has t he val zerojor | r has the val l(RPf zero or
1, with t e Qat at | east one of ménd o is

g 0
differentRfro zerB', alNl their salts, sglvates, and

i somers, as wgR{ as sal FOH, ) tes thereof. 39
3. Conpounds of the geNler forrruf'g‘(l) R3 (I RR2)n
RA X8R5R9I N), NR7 (r (&2)m

O | S—(cHy,

10
R ),

wherein

R stands for hydrogen atom or a straight or branched C14 alkyl group;
R? stands for hydrogen atom or a straight or branched C,_4 alkyl group;
.R? stands for hydrogen atom, or a straight or branchedC,., alkyl group,Cs ¢ cycloalky!
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 Cy4 alkyl group, straight or branched C1.4 alkoxy group, or
halogen atom;
R* R° R® and R independently stand for hydrogen atom, straight or branched Ci4 alkyl
group, straight or branched C,_, alkoxy group, hydroxy group or halogen atom, or R* and
'R’ stand for hydrogen atom and R® and R® form together a methylenedioxy group:
R? stands for hydrogen atom or for cyano group, aminocarbonyl group, Ci.4
alkoxycarbonyl group, carboxy group; :
- R’andR™ independently stand for hydrogen atom, straight or branched Cy4 alky! group,.
Cs¢ cycloalkyl group. oo
X stands for -CH,- group, -NH- group, -NR""- group, or sulphur atom, oxyger atom, .
sulpho group or sulphoxy group -wherein R means straight or branched Cy4 alkyl group ‘
or C, cycloalkyl group; T '
' Z means oxygen atom, sulphur atom, -NH- group or -NR*- group,-wherein R'? stands for
straight or branched Ci.4 alkyl group or Cs cycloalky! group-; -
n has the value of zero, 1 or 2: ‘
m has the value of zero, 1, 2 or 3
o has the value of zero, 1, 2 or 3
- p has the value of zero or 1 o
r ha}s.the value of zero or 1, with the proviso that at least one of m and.



N t~(CH2), 10 (R )p as defined in Cains 1.-2.,
wherein R stands for hydrogen atom or nethyl group;
R2 stands for hydrogen atom or nethyl group; R3
stands for phenyl- or thienyl- or furyl group; R4, R5,
R6 and R7 independently stargg for hydrogen atom
strai ght or branched Cl.44 al kyl group, straight or
branched Cl14 al koxy group, hydroxy group or hal ogen
atom or R4 and R7 stand for hydrogen atom and R5 and
ofgdiffgiert fraiygemer a net hyl enedi oxy group; R8 stands
apd thelpalts galMatas. Gt isomeynse wetl @a e fRlis andisdidesstharedf. f or
hydrogen atom nethyl-, ethyl- or cycl opropyl group,
2>5¥ ‘ﬂ’é" §the§?'8ﬁ5ﬁf@?“%&ben atom Z means oxygen
atom sul phur atom -NH group or -NR12- group, -
wherein R12 stands f38r straight or branched Cl. 4
al kyl group or C3.6 d cl oal kyl group-; and n has the
value of 1; m has t(j\é'eahue of 2, o0 has the value 2,
p has the value ofy zaro, r has the value of zero and
their salts, gol Rat e, and isoners, as well as the
salts and soRvatgds thereg® 4. Conpounds 9accordi ng.

. . 3 OWs:
1- (9- Benzyl ang ag 0. cyano-i m dazo[ 1, 2- a] %i’fnol I ne-2-ca
rbonyl ) - 4- meRhy| P peNazTNe 1-(9-
Benzyl am no- | 10-R§an = daz (@"3.11 Y nol i ne- 2-carbon
yl ) mor pholine 1-(9-Furf am no- '

| 0- cyano-i m dazo[ 1, 2- a] 4Ui n&| i ne- 2- car bfnyl ) - 4- net hyl p
i perazi ne ;Q\—(CH“

1- (9- Furfuryl am no- 10- cyano-i m dazo[ 1, 2\@a] quii nol i ne- 2-
car bonyl ) pi per azi ne: R)

1- (9- Furfuryl am no- 10- cyano-i m dazo[ 1, 2- aﬁ quf nol i ne- 2-

cayr bonyl ) nor phol i ne
asf%@"‘l’%dﬂ‘/’l‘énﬂ‘ﬁf@ﬂo- cyano-i mi dazo[ 1, 2- a] qui nol i n- 2- car

.R; 2%’%&% 20%55(5%@%5 aqgm or a straight or branched C,_4 alkyl group;

R3 stands for hydrogen.atom or a straight or branched C_4 alkyl group;

R stands for hydrogen atom, or a straight or branchedC,4 alkyl group,Cj; ¢ cycloalkyt
group, a phenyl-, thienyl-, or furyl group, optionally substituted with one or more straight
or; brasnctéed C1.4 alkyl group, straight or branched C.4 alkoxy group, or halogen atom; ‘
R, R’ R a}nd R"independently stand for hydrogen atom, straight or branched C. alkyl -
gf;oup, straight or branched C,.4 alkoxy group, hydroxy group or halogen atom, or R* and
R8 stand for hydrogen atom and R°and R® form together a methylenedioxy group;

R" stands for hydrogen atom or for cyano group, aminocarbony! group, Ci4

alkoxycarbonyl group, carboxy group;

'R® and R" independently stand for hydrogen atom, straight or branched C1.4 alkyl group,

Cs. cycloalkyl group, , _
X stands for -CH,- group, -NH- group, -NR""- group, or sulphur atom, oxygen atom,

. sulpho group or sulphoxy group -wherein R'' means straight or branched C,.4 atkyl

group or Cs ¢ cycioalkyl group-; L :

Z means oxygen atom, sulphur atom, -NH- group or -NR"- group,-wherein R'2 stands
for straight or branched Cy 4 alkyl group or Cs cycloalkyl group-; - S
n has the value of zero, 1 or 2; :

m has the value of zero, 1,2 0r3 .

"o has the value of zero, 1, 2 or 3

p has the value of zero or 1

- r has the value of zero or 1, with the prbviso that at least one of 'r_n and

-0 is different from zero, - '

and their salts, solvates, and isomers, as well as the salts and solvaies ther‘eof.r- o



'n has the value of 1;

1- (9- Thenyl am no-1 0- cyano-i m dazo[ 1, 2- a] qui nol i ne- 2-ca
rbonyl ) pi perazine 40 and their salts, solvates and
isomers, as well as the salts and sol vates thereof.

5. Process for the preparation of the conpounds of the
general formula (1) R3 | (@8IRZ) R4 XI R5R8 RN
(R)r NR(CH)nv 0 i (CH2L, 10 - \(R)p and their
salts, solvates and isomers, wherein in the formula
S3RCompaundeet thegenpisl foraula® , RS, RO, R10, X, Z, n, m
o, p and r have the neaning as defined in Caima1l.,
characterized in thaR?’a conpound of the general
formula (MI1) 9 ( ’kr, ~(CHzYmHNXx (CH 2)0 10
VIII (R) -wherein 9, Z, m o, p and r have the
meaning as definegd iy Claiml- is acylated with an
acid or reactisve de_;z_iavative of the general

formula (I1) SN (Rs)
R N
R7 === /-(CHz)m
N rA
0 “cHy,
10
(R),

as defined in Claims 1.-2., wherein

R! stands for hydrogen atom or methyt group;

R? stands for hydrogen atom or methy! group;

R® stands for phenyl- or thienyl- or furyl group;

R, R®%, R® and R independently stand for hydrogen atom, straight or branched C,.4 alkyi
group, straight or branched C4 alkoxy group, hydroxy group or halogen atom, or
R*and R’ stand for hydrogen atom and R®and R® form together a methylenedioxy
group;

R3 stands for hydrogen atom or cyanc group;

R? and R stand for hydrogen atom, methyl-, ethyl- or cyclopropyl group,

X means -NH- group or oxygen atom;

- Z means oxygen atom, sulphur atom, -NH- group or -NR'% group, - wherein R' stands

for straight or branched C..4 alkyl group or Cs ¢ cycloalky! group-; and

m has the value of 2,

0 has the value 2,

p has the value of zerg,

_ rhas the value of zero

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

4. Compounds according to Claims 1.-3., as follows:

1-(9-Benzylamino-1 0~cyano-imidazo[1‘,2‘-é]qﬁinoline-2—carbonyl)-4—methylrpiperazine
1-(8~ Benzylamino-110-cyano-imidazo[1 ,2-ajquinoline-2-carbonyl)morpholine _
1-(9-Furfurylamino- 10-cyano-imidazof1 ,2-a]quinoIine-2-carbohyl)—4-methylpipera_zine

- 1-(9-Furfurylamino-1 O-cyano-imidazo[1,2-a]quinoline-2-carbonyl)piperazine:

1-(9-Furfurylamino-10-cyano-imidazo[1 ,2-glquinoline-2-carbonyl)morpholine:
1-(9-Thenylamino-1 0-cyano-imidazo[1‘,2~a]quino!in-2—carbonyl)morp holine
1-(9-Thenylamino-1 O-cyano-imidazon .2-g)quinoline-2-carbonyl)piperazine. -



(CRIRR)N 4 RX8 RRR7/ OH Il. Owherein R, R2,
R3, RR R5, R6, R7, R8, X and n have the neaning as
defined in Caim1l and, if desired, the substituents
of the resulting conpound of the general fornula (1)
are transforned into each oygher by known net hods,

and/ or the conpound of the general formula (1) is
transformed into its salt or solvate, or |iberated
apd theirisaits, selvatepandsiopruers cas welldisdhe Ealtsiandrsetvales gitbréoit 0
its optically active isonmers, or the optically active
5i krgpess fprdhe prepargtion efdle tonrounteofiithe ganaraldommpibaufid. 6.
Process, as defined in claim5., characterized in that
the acylation is car']?ied out in the presence of a

base, in an organic, y)ent. 7. Process, as defined in
clains 5.-6., charatiferiZed in that the reactive
derivative of tdhe acid of the general formula (I1) is

the appropri e g hal ggeni de or m xed anhydri de.
8. Process, te s~ claims 5.-7., gharacterized
in that the ) sofl vent is a hal odBnat ed
hydr ocar bon,Rpraf hl oroform 9./ Process, as
defined in clainge 538 ch iléinthat t he
base is an organic- bas refer &8 y i et hyl ani ne.
10. Pharmaceutical co sixion, charag¢terized in that
it contains one or nore qonpdGHds t he general

formula (1) 42 R34 1 r (CRLIR2) X 10

R),

afgd tgeir1%alts. solvates and isomers, wherein in the formuta RY, R?, R®, R*, R%, R®, R/,
R°% R, R . X, Z n, m, o, p and r have the meaning as defined in Claim 1.,
characterized in that a compound of the general formula (V1N

9
(R),

| /‘_(cHz)n(

H—N Z

-wherein R%, R™, Z, m, o, p and r have the meaning as defined in Claim 1- is
acylated with an acid or reactive acid derivative of the general formula (-




RR9 (R RNI11 N R7 - ~(CH2)m ~NZ O I
"-(CH2)o (R)p wherein in the formula R, R2, R3, R4,
R5, R6, R7, R8, R9, R10, X, Z, n, m o, p and r have
the neaning as defined in Claiml.,- and/or their
salts, solvates, isoners, the salts, solvates
thereof, and one or nore auxiliary materials,
commonly used in the pharnmaceutical industry. 11.

Phar maceutical conposition agsdefined in claim10.,
characterized in that it co% ains as active substance

one or nore of the conpounds!idefined in claim3. 12.
Use of the conpounds of the( 'eﬁ%ﬂ, formula (1) R3 ('
RIR2) R4 X56 R /\ 91 (R~R-(CH2)mZz 0 I
(CH2)o 10 (R )o wherei ngih formula R, R, R3, R4,
R5, R6, R, R8, RO, gR Q n, o, p, and r have
the neani ng as def Ryed 4 im 1R for the
preparation of a

OH
. Fo)

-wherein R', R%, R®, R, R®, R®, R, R®, X and n have the meaning as defined in
Claim 1 and, if desired, the substituents of the resulting compound of the general
formula (1) are transformed into each other by known methods, and/for the
compound of the general formula (1) is transformed into its salt or solvate, or
liberated from its salt or solvate, and/or it is resolved into its optically active
isomers, or the optically active isomer is transformed into the racemic compound.

‘6. Process, as defined in claim 5., characterized in that the acylation is carried out in
the presence of a base, in an organic solvent.

7. Process, as defined in claims 5.-6., characterized in that the reactive derivative of
- the acid of the general formula (ll) is the appropriate acid halogenide or mixed
anhydride.

8. Process, as defined in claims 5.-7., characterized in that the organic solvent is a
halogenated hydrocarbon, preferably chloroform.

9. Process, as defined in claims 5.-8., characterized in that the base is an organic
base, preferably triethylamine. ‘

10, Pharmaceutical composition, characterized in that it contains 6ne or more
. compounds of the general formula (1) : .



medi canent for the treatnment of pathol ogi es where A3
receptor plays a role in the devel opnent of the

di sease. 43 13. Use of the conpounds of the general
formula (1) RBRRR2)8 (i 4 XR5Re6 R(RNI

-1 NR,r (CGH2)mZ 0t (CHZ0 10 (R)I, where in the
formmla R, R RB R4, R5, R6, R, R8, R9, Rl10, X Z,

n, m o, p, and r have the meaning as defined in
claim1.- as A3 receptor ligands, for the preparation
of a nedicanment in the therapeutic and/or protective
treatment of disfuf@RIRfhs of the heart, kidney,
respiratory systeg and central nervous system for

bl ocki ng of the Brot¥ctive effect of the adenosine on .
the growing R ic kel Im® for preventhén of the

degranul ati on st cells; for higfering of the
formati on of es, for decreagin§ the inner
pressure of,?he ye,\fof¥ prevention ¢gf the TNFa
liberation, for RinderTg e @Hyhatidon of “the
eozinofil and neutrofi anul ocyt es and ot her

i nflammation cells, fof pre ' t he
constriction of the trachda, and*for reySntion of

infiltration of the blood plasma thro g f he
- bl ood-vessel. 14. Use of the conpounds OFf khe gener al

For mul Gndrbih in the formula R, R, R®, R, RS, R®, R, RE, R®, R, X, Z. 1, m, 0, p
~ and r have the meaning as defined in Claim 1.,- and/or their salts, solvates,
isomers, the salts, solvates thereof, and one or more auxiliary materials,
commonly used in the pharmaceutical industry.

11, Pharmaceuﬁcal composition as defined in claim 10., characterized in that it
contains as active substance one or more of the compounds defined in claim 3.

12. Use of the compounds of the general formula (1)

R
| .
(CR'R?),
R x
R r®
e 9
s | (R);
r 0N VA

I, 3 N | S o

‘R =={ (CH'z)m% 7 -
O e, < -

S N\

- wherein in the formula R', R%, R®, R, R%, R®, R, R®, R®, R, X, Z, n, m, o, p,
and r have the meaning as defined in claim 1.- for the preparation of a '
medicament for the freatment of pathologies where A; receptor plays arole inthe
development of the disease. o L o



R3 (Il RRR),, RX8 RR9 RI (R)r ftNl NRY
(CH2)m Nz Ot (CH2), R10 ( 44 where in the
formula Rl, R2, R3, R4, R5, R6, R R8, R9, R10, X, Z,
n, m o, p, and r have the nmeaning as defined in
claim1.- as A3 receptor anyggoni sts, as active
conpounds for the preparation of antiinflamatory,
antiasthmatic, antiischemc, antidepressant,

135 {seaf Heyaompogndskaf theegenitah tirnala (pr ot'ect i ve, t unor
preventing, antiparkinson or cognitive function
stinmul ati ng nedi ca ts and-as active conpounds for
t he preparation of ﬁngﬁ i cament which can be used in

~the treatnment or pteverdtion of the follow ng
di seases: injurygdf jghe heart nuscle during
reper f usi on,,<hrpni c|] obstsructi ve pul nonary di sease
(COPD), adul at’Ory insufficiency (ARDS) -

i ncl udi ng chigg brodchitis, pul nonar{R }enphysenma or
difficult bRatW ngN il ergic reactigns (e.g.
rhinitis, poisom?vyl==(ind QCHQS ses, nettle-rush,
scleroderma, arthritis) ‘her alfoi ne di seases,
inflammatory bowel disgases, Addi son fi sease, Crohn

di sease, . psoriasis, diseas€e GH)d | Oi
hypertoni a, abnormal neurol ogi cal funsti ems, glaucom
and di abetes. 15. Use of the conpounds (& ) he gener al
formula (1) R3 |

- where inthe formula R', RPR*R*, R%, R%, R, R%, R®, R™®, X, Z, n, m, o, p,andr
have the meaning as defined in claim 1.- as A; receptor ligands, for the
p!'eparation of a medicament in the therapeutic and/for protective treatment of
disfunctions of the heart, kidney, respiratory system and central nervous system,
for blocking of the protective effect of the adenosine on the growing tumoric cells
for prevention of the degranulation of the mast cells, for hindering of the

- formation of the cytokines, for decreasing the inner pressure of the eye, for
prevention of the TNFa liberation, for hindering the migration of the eozinofil and
neutrofil granulocytes and other inflammation cells, for prevention of the
constriction of the trachea, and for prevention of infiltration of the blood plasma
through the blood-vessel. |

L]

14. Use of the compounds of the general formuia 0]

R?
|
(?R’Rz).,_




(Il RIR) N 5 R4 XRR. 9 "1 (R N)r NNR7 _

~(CH2)m -7/ N2 Ot "-(CH2)0 10 (R )P where in the

formula Rl, R2, R3, R4 R5; R6, R, R3, RO R10 X, Z, n,

m o, p, and r have the nmeaning as defined in claim

1: as active conponents for 44he preparation of a

medi canent for the treatnent of disf unct: Ions l'i ke ;

ast hma, COPDand ARDS, gl auconm, tunor, allergic an

i nf | AREeiB e fam@e‘eﬁg. RS Bhdi &, RIRSoRT &Y, 2r Zhy thoi g, and r

of t Ravenlbg meaging as defned dedainf 1.t aeAkiedepyr. antagonists, as active
compounds for the preparation of antiinflammatory, antiasthmatic, antiischemic,
antidepressant, antiarrhythmic, kidney function protective, tumor preventing,
antiparkinson or cognitive function stimulating medicaments and as active
compounds for the preparation of a medicament which can be used in the
treatment or prevention of the following diseases: injury of the heart muscle
during reperfusion, chronic obstructive pulmonary disease (COPD), adult

. respiratory insufficiency (ARDS) — including chronic bronchitis, pulmonary

emphysema or difficult breathing-, allergic reactions {e.g. rhinitis, poison ivy-

- .induced responses, nettle-rush, scleroderma, arthritis), other autoimmune
diseases, inflammatory bowel diseases, Addison disease, Crohn disease,
psoriasis, diseases of the joints, hypertonia, abnormal neurological functions,
glaucoma and diabetes.

15. Use of the compounds of the general formula (1)

Rs
!
(CR'R?),

- where in the formula R', R%, R%, R*R% R%, R”, R%, R°R™, X, Z, n, m, o, p, and r have
the meaning as defined in claim 1.- as active components for the preparation of a
medicament for the treatment of disfunctions like asthma,COPDand ARDS, glaucoma,
tumor, allergic and inflammatory diseases, ischemia, hypoxia, arrhythmia of the heart and
diseases of the kidney. ' L '



