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WD 2004/ 046146 PCT/ HU2003/ 000095 | M DAZOQUI NOLI NE
DERI VATI VES AS ADENGCSI NE A3 RECEPTOR LI GANDS The

wones@ati4snvention relates to the adenosi ne A3PCEGHROEBI000095

ligands of the 5 general formula (1), R3 (i RIR2)n

R4 X589 RR(R RN\ r NR7( (CH22mMNZ 0 ~
(CH2)o 10 (R p wthin those preferably to the
antagonists, as well as to their salts, solvates and

10 | S_Oﬁiﬁflﬁszzo% Srrofl e Rk FRGEVES GAl ARPPAR hb AlREpTor LIGANDS
containing them to the use of the conpounds of the
general fornmula (1) and their salts, solvates and
isoners, and to the preparation of the conpounds of

the general fornula (1) and their salts, solvates and

| someMhe Aeeafsinveniion delids! t&ﬂ@ﬂ@déﬁﬁﬁﬁn@&'}treeéptor ligands of the
several endogenous nol ecules 15 (ATP, NAD+, nucleic
genets) forBeda (lgs, it plays an inportant regulatory role

in many physiol ogi cal processes. The effect of

adenosi ne on heart function was discovered already in
1929. (Drury and Sﬁsptgyorgyi, J Physiol 68:213,

1929). The identif'ftcation of an increasing nunber of
physi ol ogi cal func ﬁggznediated by adenosine and the

di scovery of new a e receptor subtypes give
possibilities 204fon therapeutic application of

specific li and% (P8ulse, S. A and Quinn, R J.
o 3
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(R),
N
—= /‘(CHz)m
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o |\\(CH2)0K
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within those preferably to the antagonists, as well as to their salts, solvates 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 (I) and their salts, solvates

and isomers.

Adenosine is a well-known component of several endogenous molecules
(ATP, NAD", nucleic 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.
Bioorganic and Medicinal Chemistry 6:619, 1998).
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Bi oorgani ¢ and Medicinal Chem stry 6:619, 1998). WO
2004/ 046146 PCT/ HU2003/ 000095 2 To date, the

woeoEpuerss for adenosi ne have been cl assified PAT@IU2003/000095

three main classes: A, A2 and A3. The Al subtype is
partly responsible for the inhibition of the
adenyl ate cycl ase by coupling £o G merrbrane pr ot ei n,

artly influences other_. second enger systerrs The
A2 r edBpiaiFs ifbFRsRtats rfop AdeupunG MEE T4enosiissiied into three main

ST A A 2R TR PP Rt aiﬁé)m%%ﬁbﬁ gaihiion of the
é‘@eﬂﬁﬁ@p%}@la%ehﬁﬁr o0 £ et {rbérﬂb‘i‘&ﬁg %H} Lé%r fifluences other

testis ater it was pr

mondSmQMQﬁhO s?st&ﬁyelrhefﬂ? FEdepi subi‘}?’}%1 @8h " subdivided into two
recept or e activation of the A3 receptors is

fothessubiypes scAniand Agvemdiich stimolate thesalenghite sydhenactivity. The
|nh|b|t|ng of adenyl ate cyclase, stinulatin 10
Wﬁ%l éoﬂnﬁré Wcmﬁ@sawﬁobwmerac@népu enfifaece from rat testis

d sev. ans and,requl ate their, functions.
AN AohaiE R 2CHAT Ve 4 6PrasROnds| © @nnpye, functional
to s d\f&u hrs‘,;%ﬁ%p chcardrtgva cular s sI %ml h 1
RS R R nt S AT ART of S rRUPREH o ElarRtetBiso Rith severa
s%)éﬁﬁﬂ’ldlé‘sséﬁgégs ms§f§tﬁrh§.r }M?fﬂg]'isggfg egr | E%}Fﬁjﬂt@t e?yckﬁ(seAl stimulating

receptors. t he he 15 receptors

pedbhbEpdseeC aagd.i ve i notropic, chronotropic and
drormtropl c effects of aden03| ne. The adenosi ne A2a

r eceptler sidenbsiod receptoot aredoiind ainr etvaralv ekgansi gid regulate their

noynt i triatum display functional interaction
PHOI?%e]g@é?pgm"ﬁ@ Peq dpeaptersi ayrigyertent wglet ire the central nervous

SRR AT 2 R T IS A S5EBASHR B e o
smm@éjgxgﬁ%hﬁfecg t@&iﬁlg {fﬁ@ts&gﬁécﬂ%eng) | ére%gtog? olrﬁgt%gﬁagart also the

AV giekytordhfldide® ﬂi@ﬂegﬁlv@'lﬁ&‘)ﬁé}?@t cHrb§§ﬂr' ¢ aﬁﬁ‘?ﬂoﬂl%ﬁ%pw effects of

been 1dentified al nost in every cel
adeposinei Ghei addrivsinki dhe stcdpiorsh @vhléﬁ Qﬁ'& Ilﬁ@ataﬂ dmt B&elatlvely high
bl adder. This subtype robably al so has inportant
aﬂ@@}lﬂt ap @wstﬂ@m; &isplan fgh@mr@é untetacton ofitht the dopaoihareceptors in

L W LN .
el h@%ﬁ%ﬁﬁ REPREN B e Db aSuBE MiBteRt vERitetone

basi ©n the basis of mMRNA identification, the A,, adenosine receptors are widely
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 subtype
probably also has important regulatory function in the regulation of the vascular
tone and plays a role in the function of mast cells.

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

receptors are expressed primarily in the central nervous system, testis and immune
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of their nRNA | evel. Expression levels for A3
adenosi ne receptors are rather |ow conpared to other

weoeuhisperstc and are hi ghly speci es dependent. A3PCT/HU2003/000095

adenosine receptors are expressed primarily in the
central nervous system testis and i nmune WO
2004/ 046146 PCT/ HU2003/ 000095 33 system -and appear to

be i nvolved in the nodul ati on of di ator rel ease from
sstam, e pRPGas to heslavalvedrip fbe atiop of mediater tsicase From mast

w@ﬁdﬁ\gnﬁﬂéf R Tyt BB S PRl qes. e
1,4-dp %ﬁ%gﬁéﬁd fisH&d E 1ntt'h alizt&la‘ﬁ?rlé sé 'tdllﬁfe* groups of

5 th| azo 1 nes an azo opyri m

RARSRMed, Nventy @fdlhﬁiﬁg?ﬁdfh@ a n%ivaﬁﬁ@@ Of eﬂ‘rfa%ﬁdq\ﬁ%azohnes
A3 ant agoni sts,” which have the am noqui nol i ne

&ﬁdZMdnupﬁth}Eﬁhnésh endpeilazblopysmidines.sTles pessehtlinvention relates to a

ensure that the nol ecul e does not bind, or bind only

novel hepecelSeffedtiviee y antagonistsnwbidhy kaviedhe antnodquinaline gpecture.

and A2b sub-types of . the aden05| ne receptor r )

pr esen@r thetanettisise & iscssentigl tonensuemibst Hresmet G%Qp@ not bind, or
as, their I EAEC,} f%?éqﬁ 21;%;1b-types of

b f d [ S
ﬁ@ a&éﬁ%glR% Féé%gtcg' qwltoﬁ&ﬁﬁfhem son 0, tefat tg? g HR c&ﬁpounds of the

prepare

Sdtledsl Oftirffua (f)' A vellohs ddir WAl sBliaal hixe 1§)trﬁéi§t Whesh have great
whi ch exert strong antagoni sti ¢ effect and hi gh 15

sebdativityvior yhef Ag stibeypSof hieadenosing rezeptdpey i nhi bit the
A3 receptor in nuch |ower concentration than they
inhibit the Al, A2a and A2b receptors. Further ains

1o el Bt v SR ARt i r&%ﬁ%ﬁ%é@ists first
4l ﬁh"ﬂuigﬁbﬁsﬁ%ﬂ%ﬁféﬁﬁé@f@ B Mo R o, i
s%gegﬂtge i eg F%Pe \égt&a\f% ftHéS“‘i'nﬁxBﬁt tHeh%é%GmHPqﬁ @fich lower
&nlcentration than they inhibit the A, A2a and Ay, receptors. Further aims were to
have stability, bioavailability, therapeutic index and toxicity data, enabling these
new compounds tc; develop into drug substances, and that the new compounds

possess favourable enteric absorption to be applied orally.

We have found that the compounds of the general formula (I),

l
(CR'R?)
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NRN(CH)m R7/11/,, Nz 0 (CH)o 10 (RP W
2004/ 046146 PCT/ HU2003/ 000095 4 - wherein Rl stands

woanodhgéinegen atom or a straight or branched Ceca/mai2kg8/000095

group; R2 stands for hydrogen atom or a straight or
branched Cl1.4 al kyl group; R3 stands for hydrogen
atom or a straight or branched Cl1.4 al kyl group, C3-6
5 cycl oal kyl group, a phenyl-, thienyl-, or furyl
gﬂﬂﬁﬁeﬂbptionally substituted w th one or nore

N G R TS G -
5 S 96 TR AP oS R

It er QBMATHok ‘T%Hk(?%ncgt'&h?' gH DGrrBiht ¥ U Q0aHE a(gﬁg]am group, Cs.

one oxygen ato orle’ nitrogen atom an

sul phktzcl@hnml @b %Oéléﬁﬂehyls UBfénytlLt @dfomyt Qr(ﬁfjﬁ diﬁlonﬁllff Bubstituted
strai ght or branched Cl4 al kyl "group, Straig

br anchvdth Gad oalkaveystrajglougr ranttaddoGep atityd rgrom stﬁSghtRﬁr branched
and R7_ independently stand for hydrogen atom straight

or br &netdkoxn gmulhlqrﬁalwméomsarsax-gm five-neraberied deteroaromatic

or  Ratiias RHAHBR1OKor ORY oo RC QP UTASERG S8 iants g Hve-memmbered
form hERIE: ﬂaﬁ{aﬁ% H&% Q%hfar}?lﬂ Ut r%{r%gg% gﬁg nds fag}rfgen atom, or

hydr ogen atom or ano gr up,
Cl4  one nitrogen atom and one sulphur atom, optionally substltuted with one or

more straight or branched C;.4 alkyl group, straight or branched C;.4 alkoxy
group or halogen atom; ‘

R4, R’ R® and R’ independently stand for hydrogen atom, straight or branched C;.4
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 a cyano group, aminocarbonyl group, Ci4
alkoxycarbonyl group, or carboxy group;

R and R'? independently stand for hydrogen atom, straight or branched Cy.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'' 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 straight or branched C,.4 alkyl group or Cs.4 cycloalkyl group;

m stands for zero, 1, 2 or 3;

n stands for zero, 1 or 2;

0 stands for zero, 1, 2 or 3;

P stands for zero or 1,
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al koxycar bonyl group, or carboxy group; RO and R10
i ndependently stand for hydrogen atom straight or

wonrenmaeids C14 al kyl 20 group, C3-6 cycl oal kyl pPQT@Rz003X00095

stands for -CH2- group, -NH group, -NR11l- group, or

sul phur atom oxygen atom suipho group or sul phoxy

group -wherein R' stands for straight or branched

Cl-4 al kyl group or C3 6 cycloal kyl group; Z neans o

6xy gehtanes #pr zeropiul, veitlothe prwogﬁm lgast re Df gy aho is different
- wherein 25 R12 stands for straight or branched Cl4

al kyl T &H%r C3 6 cycl oal kyl group; m stands for

ZEr 0, add tifei Pk %; 3&%” R 1f ChOwell 43t 2;s s ot g]ocixsfates thereof
for zero, 1, @o? . ¢) Clg % 8 zelr"‘bg BF _aL,
2004/ gﬂﬁ%ﬁfé ﬁﬁ%—%}ﬁgﬁg/ 000095 1 ' 5 r stands for

zero or W e proviso that at |east one of m and

ois different fromzero , and their salts, solvates,

and isomers, as well as the salts and sol vates thereof

f ul f i Detdhledabearings of thei #bovs liBetdsubstitusntrirags fatowhe

above listed substituents are as follows: By a

st r ai Bbit aoptraighhcerebraichedaChy| alfybugrowe wsamenst mygthyl-, ethyl-,

hyl - ,. -, i l-, b | -, isobutyl -,
Bl hrads Ryl Butyley BoRRYly Lﬁeygﬂa%bélk ?aafﬂtrgla%'PHWa preferably
qui%ﬂeér%leth [%p.lo By a straight or branched Cl1 4
al'’koxy gro

rodp®we-~rean nethoxy-, ethoxy-, propoxy-, ,
| Sopr BROX ¥traidhit @ Yranche® ey t,0X¥: 685 AR Yndi Ribttioxy-, ethoxy-,
terci a?y-burtaoé%-, pa!rngfer?gﬁy e?ﬁ%%-ﬁ%r rret%gﬁxy Xy Y
Propogy-, BiSOFr@g@-,Cbatcﬁ(@rL,k}ﬁobgt@dyﬂ ¥e&omdar-butoxy-, terciary-butoxy-,
cyclo ropﬁ -, cyclobutyl-, cyclopentyl- or cyclohexyl
predergbly ethoxy- or methoxy group.

By a Cs.6 cycloalkyl group we mean cyclopropyl-, cyclobutyl-, 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, pyrimidine,
pyridazine, pyrazine and 1,3,4-triazine ring. The ring is optionally substituted by a
Ci.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)ym—Z—(CH,),— group forms together with the nitrogen atom an
oxaziridino-, diaziridino-, 1,2-diazetidino-, 1,3-diazetidino-, isoxazolidino-,
oxazolidino-, imidazolidino-,  pirazolidino-,  thiazolidino-, = morpholino,
piperazino-, or 4-methyl-piperazino-group, optionally substituted with a C;., alkyl
group or Cs.¢ cycloalkyl group.

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

ethanesulphonic acid, tartaric acid, succinic acid, malic acid, citric acid, and with



15 The heteroaromatic ring containing one or two or
three nitrogen atons neans pyrrole, imdazole,
woyvomnabe 1,2, 3-triazole, 1,2,4-triazole, pyrPpdrm2003/000095
pyri m di ne, pyridazine, pyrazine and 1,3, 4-triazine
ring. The ring is optionally sgbstituted by a Cl4
al kyl, or al koxy group or by a“hal ogen atom The

BT RETDY Sc5ePd Bt B dff HBsHEc B, hydroRide, potassium
| t hi | [ Th '
%%(%pé, ﬁﬂ,?thaﬂa ﬁe i sot hi azol e ring. eringis

y su Fut ed by a C1_4 al kyl, or al koxy
gr OUPBYT sdlat@s "i}@é AUBR [IPATEs gﬂ@en W‘}a{ho& SRS, as for instance
group forns together wt nitrogen atom an
withavitetl onethandl.azi ri di no-, 1, 2-di azeti di no-,
1, 3-di azeti di no-, isoxazolidino-, oxazolidino-,
5 i m dakbeéi @impeunq@i pfzbei @Hmml farhivdz oll) dhow- geometric and optical
nmor phol i no, per azi no-
BORSTIRT, ﬂwrﬁ@razthﬁ Hvensap als@meiaéeﬁatq pigwestafithe gqommrw isomers,

B ramf o cmtay achive GrodastlE Ramely o PeTles Hpaels salts and

%)q{, ggiven with inorganic and organic acids and
ases.” Preferred salts are those given with
phar ng I
hydr oc ﬁlaggr)?%ga%r?gﬁ %g gmp%rrl}?(ghg% |O§ Qﬁ% g&’éetrhlgtﬁ) g@&r‘ﬁgo ni c
acid, tartaric acig3 succinic acid, malic acid, citric
aci d, and with WO 2004/046146 PCT/ HU2003/ 000095 6
phar maceutically 2,ad bases, as for instance
sodi um hydr oxi de, ppt asst um hydroxi de, et hanol ar ni ne.
By sol vates weJ# sol vates given with various ,
solvents, ag fQl St anc wth water or ethanol. 5
The conpouRds ¢ eReral fornmula (1) ghow

[ ‘ i sonerism therefg RNe t he
i nvention a8sg . to m xtures of the 'Geonetric
i soners, it orNoptically actiye geonetric
sol vates. A

i soners, as vveR[ as t hei @Hz? .
favoured group of the OWS ot "t He general formul a

(1) R3 (i RR2)" g \—(CH)
| 20<
10

(R ),

10

are those, wherein
R'  stands for hydro gen atom or a straight or branched C;.4 alkyl group;
R? stands for hydrogen atom or a straight or branched Cy.4 alkyl group;

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

R*, R®, R® and R7 independently stand for hydrogen atom, straight or branched C;.

20 alkyl group, straight or branched C,, alkoxy group, hydroxy group or
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R4 X589 RR(R RN\ r NR7/ (CH2)m NZ O
(CH2)o 10 10 (R P are those, wherein RI stands for

waypdiggerdc at om or a strai ght or branched Cl_4 aCkgU2003/000095

group; R2 stands for hydrogen atom or a straight or

branched Cl1-4 al kyl group; 15 R3 stands for hydrogen

atom or a straight or branched Cl-4 al kyl group, C3-6

cycl oal kyl group, a_phenyl,, thienyl-, or furyl graup,

opt | oﬁﬁhqunsay%s ior uRedndyRt Ktagdelosthydin gensaion) gw? Rorand R® form

branched .Cl1 4 al.kyl group, straight or branched Cl1-4
al koxB)gflt ,mSJihY%%egtfé‘é( 2P0 R4, RS, R6 and R7

5 ScEFAEE 0 S0 gt 0l S o .

Cl_4 ale¥¥ar®on A rREY¥H S r WO 2004/ 046146
PCT/ Huzoogl%ooogggmgﬁhal ogen }g%{g#?’ or R4 and R7 stand

ROmndyRIog éndependeralycktRad forchydbogear atond, egeigheor Branched Cy4 alkyl
nmet hyl enedi og group; R8 stands for hydrogen atomor a

cyanogtrupupr Gricvolbaldybgydupgr oup, Cl14 al koxycar bonyl

oup, or. carbgxy group; 5 R9 and_R1Q i ndependentl|y
andsteBds %%w@bleh@@pamN&r%p@w-lm b BERPR 88 selphur atom, oxygen

al kyl rou or C3 6 cycl.oal kyl group. X stands,faqr .
o g oMo i SRR Moy iR RV e st o
at om ,NEER C, .4 alkyl group or Cs.g cycloalkyl group;

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;

m stands for zero, 1, 2 or 3;

n stands for Zero, 1 or 2;

0 stands for zero, 1, 2 or 3;

p stands for zero or 1,

r 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)



atom sul pho group or sul phoxy group -wherein R 1
stands for straight or branched Cl4 al kyl group or
wWQ20@/0ayiab oal kyl group; 10 Z neans oxygen at onPCSHTUZMBI000095

atom -NH group or NR12- group, - wherein R12 stands
for straight or branched C1_4 al kyl group or C3_6
cycl oal kyl group; mstands fo8 zero, 1, 2 or 3; n
stands for zero, 1 or 2; o stands for zero, 1, 2 or 3;
15 p stands for zerR®or 1, r stands for zero or 1,
with the proviso that at |east one of mand o is
different fromze(ORR3pd their salts, solvates, and
optically active is¢onmers, as well as the salts and
sol vat es thereo,ﬁ‘.4 2¢ A nore favoured group of the
conpounds ofs the general_gormula (1) WO 2004/ 046146

A 3R (i RIR2)h R4 XB5R89 6

(R)r RN~ CH2)m NZ 0 (CH)o YR)(R)p are
t hose vvherehﬁ
. N
R — /‘(CHz)m%
. N z
0 .\(CH2)0<
10
(R),

are those wherein

R! stands for hydrogen atom or methyl group;

R?>  stands for hydrogen atom or methyl group;

R’ stands for phenyl-, thienyl-, or furyl group;

R, R’, R and R’ independently stand for hydrogen atom, straight or branched Ci4
alkyl group, straight or branched C,4 alkoxy group, hydroxy group or
halogen atom, or

R* and R’ stand for hydrogen atom and R’ and R® form together a methylenedioxy
group; |

R® stands for hydrogen atom or a cyano group;

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

X stands for -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. cycloalkyl group;
and

m stands for 2;

n stands for 1;

0 stands for 2;

P stands for zero;
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Rl stands for hydrogen atomor nethyl group; 5 R2
stands for hydrogen atom or nethyl group; R3 stands

woano4phendyl -, thienyl-, or furyl group; R4, RS5PCREIENB/000095

R7 i ndependently stand for hydrogen atom straight or
branched C1_4 al kyl group, straight or branched C 1.4
al koxy group, hydroxy group or?2 hal ogen atom or 10 R4
and R7 sta d for hydrogen atomand R5 and R6 form
foget Hapds ‘Pﬁa%%?:l enedi oxy group, R8 stands for

P@@ }5331'2 4! 1%: gﬁ?‘ﬂ aﬁ'@/ 1?8121{: ps Q&ieblras 86% ,s%lbsr %'@qo%éeﬂ%%ereof

X stands for -NH group or oxygen atom 15 Z neans

oxygen atom sul phur atom -NH group or NR12- group,

- meE@p&lalﬁl%’a‘%Lﬁ@@'S&ré Ghe Sfo‘ll%'vxgﬁg mpdas! h\@ﬁlcﬁlﬂﬂﬁl the above

al kyl group or C3_6 cycloal kyl group; ~ and in stands

&Oteria; n stands for 1; 20 o stands for 2; p stands

for zero; WD 2004/ 046146 PCT/ HU2003/000095 9 r

st and$-(PdBeayianinand)-tymio-ingidhze] 1. Zglquneline-2+drbonyl)-4-

isomers, as well as the salts and sol vates thereof.
Claziflvoured are the foI I owi ng conpounds whi ch

K' o E-%_ayrlfgonvl)morpholine

0l ine 1- (9 Furfuryl ari no- |
k% %Pa[ﬂazo [ 1,2-a] quinoline-2-carbon lam-4 10

met hyh-@%rﬁﬁ‘yﬁﬁnmo—m -cyano-imidazo[1,2-g]lquinoline-2-

carbonyl)piperazine:

1-(9-Furfurylamino-10-cyano-imidazo[1.,2-a]lquinoline-2-

carbonvl)morbholine

1-(9-Tenylamino-10-cyano-imidazo[1,2-a]quinolin-2-carbonyl)morpholine

1-(9-Tenvlamino-10-cyano-imidazo[ 1.2-alquinoline-2-carboniy)piperazine

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

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

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

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

pathologies, where Aj receptor plays a role in the development of the disease.
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1-(9-Furfurylam no- |0-cyano-im dazo[ 1
, 2-a] qui nol i ne-2- carbonyl)pi erp azine:

WQ-20@/0kemsb ur yl am no- 10- cyano-i m dazo[ PCT/HU2003/000095
1, 2- a] qui nol i ne-2- car bonyl ) nor phol i ne 15
1- (9- Tenyl am no- 10- cyano-i m dazo[ 1, 2- al qui nol i n-2-carb
onyl )mo hrp oline 1-(9-Tenyl!8ni no-10-cyano-i ni dazo|
1,2-anuinoIine-2-carboniy)piperazine and th

sal t $he Sompsuads SAUINESIRIEE SvigI 0 (e PrdCeigrscan o used in

| vat Ih f. Th j i . .
theothsaReRscu e Oa Prega Toame Shrp iR B 8L s Healh, kidney,
re%ig?t 'rf lssgﬁgeﬁmg?cérgﬁf oﬁ'&@ﬁu ;sﬁtgﬁl 9B Blockof® botedtivedkffect of

s a vates, "which are

Al 6ABh ¥he' FbweiResbt WRsls, Brvehn dapabliation of the mast cells,

parenteral and transdermal fornul ations are also

hizidl} €6 forafativhef icgt(ﬂaimésp decrEhse thbanmer (esstnmineilieieyay prevent the
conpositions may be solids or |iquids, such as

TNy, diberativel, Ihénder theapigraiéen ofghe reeginodid)and, pewrofil granulocytes
suspensi ons or enul sions. The solid conpositions d t

ad o§otharsinfiamanationaesliss preyeat theptansgictigneohihetiachgy and preven

The abovye pharmaceut i co {tions prepared by
ﬂt@dﬂl"?a S@%E%Passﬂﬁ%ggg{gﬁwaﬁgq%hﬁ;l??qqdé?ésg?rlat erials and
by usj ng, st andar t n forl BSt ist be
genorarcy griulfe fhofE Gy AOGRIP A Seplor, Mtagonists may
1§S: e A3 ' aefRfieMnRiteNS Aandsthinatit,he antiischemic,
ﬂ%@%@?%%%& D opeRe 69 ARRRNAMRLE [046146 _
aRGdére003/ QpERRBythficTHedaeyphimctisnhavotegites| denpy epreventing,
activity on the A3 receptor can be used in the

ahtipariiresoni andaompnativep funegonistisndaténg daigs. dihey may also be useful in
di sfunctions of the heart,  kidney,.. respi.rator
tly tneatmendepit PEIVEREPY @fsthgy@h@mmg—ﬁé%pagqsg dpitry, ot the heart muscle
protective effect, of. adenosi. oM t ' dult
Beie TopFaySRY. duyPBiful AORISr TRunRfad’ Mhpde! JOOPD), adu
Ol et LI O Yt okil,RRRlinFegir8ARe brbgchifigle pulmonary
r?ﬁpé?gcﬂf eqﬁsr]df?lﬁg&tgye?@es\?ent kltln he Hﬁ%lza rl i beration, p. .
eﬁiﬂﬁ@fmﬁh& di@icati Breadfing he Alezgioofeattionsd (aiguthiaitis, poison 1vy-
granulocytes and of other inflammation cells, prevent
ihdecedorsponses) nextlefrushesclerademan, sarthrijiseyether apfpempusgdiseases,
plasmto pass through the wal| of the blood-vessel . di £
iBfismchatoryt besveltdiseases, fAddigon disediss (HRNNGISFRIC, PEHasis, diseases of
ant agoni st s nay bg . . d diabetes (K
the joints, hypertonia, abnormal neurological functions, glaucoma and diabetes (K.
N. Klotz, Naunyn-Schmiedberg's Arch. Pharmacol. 362:382, 2000; P. G. Baraldi és
P. A. Borea, TiPS 21:456, 2000).

The compounds of the present invention can favourably be used in the
treatment of disfunctions like asthma, COPD and ARDS, glaucoma, tumor, allergic
and inflammatory diseases, ischemie, hypoxia, arthythmia of the heart, and diseases
of the kidney. '

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

disease and on the sex, weight etc. of the patient.
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10 therapeutically useful as antiinflammatory,
antiasthmatic, antiischemc, antidepressive,

wanbvidaaéiagt hm c, ki dney function protective, tRADAHU2003/000095

preventing, antiparkinson and cognitive function
stimulating drugs. They may alio be useful in the
treatnment or prevention of t he foll ow ng di seases:

chr orc OB Fueres B i BEpLBRTRGIE s sapppaupds of the
%?%ﬁ@ﬁ%b%ﬁ¥1$ESUffiCiency (ARDS) - including chronic

| monary enphysema or difficult

br eat thé‘ Qubstit@rdt§ Ittt fo@ﬁ‘ﬁﬂde%fsthé finﬁrmé@ﬂafﬁstdﬁhe RRh&AN formulae
i vy- 1 nduced responses, nettle-rush, scleroderna,

%I)t beII)'; (18)), (0}, 1@, AV D) atmeiL (VIO haea&mneamn@ asrdefined/above.
di seases, Addi son di sease, Crohn di sease,

psor i bsitly pidessasesonting ttheoyroinvestionythereasmpeynds of the general

abnornal neurologlcal functions, glaucoma and di abetes

foxmupd (YK ot z, “Naunyn- Schni edberg' s Arch. Phar nacol

362: 382, 2000; P G Baraldi es P. A Borea, TiPS

21: 456, 2000). The conpounds of the present invention

can favourably be used inethe treatnent of

di sfunctions |ike asthmdR)COPD and ARDS, gl aucomm

tunor, allergic and inflanmatory di seases, ischem e,

hypoxi a, arrhy qcﬂ)otxghe heart, and di seases 25 of

t he kldneyH_I present nvention rel ates furthernore

to the use of \{th 2%ﬁ§ 0 nds of the general fornula

(I') in the treat t he above pathol ogi es. The

suggested daily dose is 001 - 1000 ng active

i ngredi e, dependlgﬁlon t B nature and severeness of

the disease and the sex, weight etc. of the

pati ent. WD 2004/ 046146 PCT/ HUJ2003/ 000095 11 A

further subject of the invention is the preparation of

I
SRS TARENI et PRt B i

the general formulae (Il), (Il1), (1V), (V1),
(MI1) and (VII1) have the meani ngs as deflned above. 5
In the process acc@®3ding to our invention the
conpounds of the gegneral formula (VII1) 9

(CR'R2)_
.

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

compound of the general formula (I)



(R)r -/\ (CH2)m HN2Z (CHZ)o 10 VIIl (R 10 ar

acylated wth the acids or their reactiv(e d)ePi vativ:s
wohoddvesgeneral formula (I1), R3 (G R 112)" RETHUR0E3/000095

Rg RN N 7 OH [IlI. Oby applying an acylation

met hod known in the organic chemistry. As for

acylating 15 agent, acid halldgeni des or ni xed

anhydrides are preferbly used. The resulting conpound

of the general forRula (1) WO 2004/ 046146

PCT/ HU2003/ 000095 |12 R3 |1 (i RIR2) R4 XRR$ 9 (R

)r 6 RNN (CRR?),

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

The substituents of the compounds of the general formula (I) 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 chemistry
can also be applied. Acylation can be performed in a broad temperature range,
preferably between 0 °C and 100 °C.

The intermediates of the general formula (II)

|
(CRIR?)_




.R7 - ~ (CH2)mNZ 0 (CH)o 10 (R)pis -if
desired- transforned into one of its salts or

weabmaerts or |iberated fromits salt or sol vaCemHR003/000095
separated into its geonetric or optical isoners. 5 The
substituents of the conpounds of the general fornula
(1) may be transfornmed intoldach other, by known

met hods. The m xed anhydride used for the acyl ation
—{vRafdih e Wanh%spesﬁﬁé,r Rng,tlﬁy, lﬁﬂ\&f(ﬁ,h h?}g,ainger} are as defined

favourably by using organi c bases di ssolny '
alsdweorofanr be obmiaté%e(bfiﬁye&l W%W&h@hi?ggfjﬁ%p le, by the method
ot her met hods known in the organic chem stry 10 can :
deinonstiaied b SraeMe Acy| ati on can be performed in a broad
tenperature range, preferably between 0 C and 100 C.
The internedi ates of the general forrmula (11) R3 (i
RIR)p RA X5 RR RNN 7 Od W 2004/ 046146
PCT/RiU20QB/ 000095 13 -wherein the m@ani @Js of Rl, R2,

- R5, RB, R7, R8, X and n afe ds defineg® above

e oYyt ai ned by gral  known~gEthodsx T or
¢ bylthe net heﬂéﬁaﬂstratg chefe 1. R R4

R4 NI NH, R NH,
7 7
R R
VL. v
s (CRR%);—R3
HX/
Y ' VIL
R? |la3
(C‘R‘Rz)n
5 R X 8
13
OR R R
6 ~
R N 'NH,
R7
V.
9
(R),
R3
Y l 1R2 (CHz)m 3
(CIRR)n e . R

|
\, (CH,), < ((TR1R2)n
10 R4 X

Vi




5858 R POC13RR 7NNR2R7NN2 RR VI. V

/(CRL R2)NR3 HX VII. R3 R3 (CRR2)n (CRIR2)n R X A~
1 X A0
WE4004/04614R R8 Br' "ORI3 RR8 o R N-1 <6 ¥\| RCNHU203/000095
RTRT ORS3I1Il. OIV. 9 (R, R3r (CRLR)n /

(CH2)mR3 H - NZR4X(CH2)0(CR1R2n 5 RS 10 4
R
(R)PR5RXRS\ VIl o = 14 ) |

starting from the compounds of the general formula (I1I)

|
(CR'R?),,

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

5  hydrolysing agent alkali hydroxides can be used, but other compounds promoting

the hydrolysis of esters can also be applied.

The compounds of the general formula (TID)
: s
I
(CR'R?),,

10 - wherein the meaﬁings of R}, Rz, R3, R4, R’ , R6, R7, Rg, X and n are as defined

above, and R means a Cp4 alkyl group, can be prepared from the compounds of

the formula (IV)



RNN/ (R' 76 RRXNOHR? (CHm II. Ol.--NZ
0 \W\-(CH2)o 10 (R)p 5 WD 2004/046146
WOCTU4dW2R63/ 000095 14 starting fromthe conporadaiu2hos/000095
the general formula (I11) R3 (i RRRZ) R4 X5 ::8 6 N
R7 OR14 111_ O and applying a hydrolysis nethod known
in the organic chenmistry. As flor 5 hydrol ysing agent
al kal i hydroxi des can be used, but other conpounds
promoting the hydrRlysis of esters can also be
appli ed. The conmpouhds of the general fornula (I111)
R3 (i RIR)n R4 fCR'R?))\ ::8

R X
R R®
AN
6 -
R , N NH,
R
V.
- by using methods known per se. (I. R. Ager and R. Westwood, J. Med. Chem. 31,
1098, 1988).
The compounds of the general formula (IV)
R3
l
(CR'R?),

s |

- wherein the meanings of Rl, R%, R3, R4, RS, R6, R, Rg, X and n are as defined

above, can be prepared from the compounds of the formula (V)

R Cl
R R®
N
6 -
R , N NH,
R
V.

10

- by using methods known per se (Nan Zhang, Bioorg. and Med. Chem. Lett., 10,
2825, 2000).
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15

N 7 OR14 1I11_ O 10 - wherein the neanings of Ri,
R2, R3, R4, R5, R6, R7, R8, X and n are as defined

wahouddoiand R13 neans a C 1.4 al kyl group, canPO®HU2003/000095
prepared fromthe conpounds of the formula (IV) WO
2004/ 046146 PCT/ HU2003/000095 15 R3 (i RIR2)n R4 X
58 R/ ~R R7 NNH IV_ -1y using nmethods known
per se. R Ager. and R \\éstwoo . Med. Chem 31,
1098, TilggsynpoméS@’éH%gm@galcfmmW@&énera formula (I1V)
RB1 (i RRRY’)h 4 RXR5Rg RN 7 N2 51V -
wherein the neanings of Rl, R2, R3, R4, R5, R6, R7,
R8, X and n are gs defined above, can be prepared
fromthe cogpo ds ©f the fornmula (V)

- wherein the meanings of R* RS, R6, 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. Leysen, J. Heterocyclic Chem., 24, 1611,
1987).

The compounds of the general formula (VI)

R OH
5 8
R X R
6 —
R , N NH2
R
Vi,

~ wherein the meanings of R*, R°, R®, R7 and R® are as defined above, can be

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



R4 C0 R5R8RN 7 NH V10 - by using nethods

known per se (Nan Zhang, Bioorg. and Med. Chem Lett.,
w0Q004/02836, 2000). WO 2004/ 046146 PCT/ HU2003/ 000086 20(BA&00095

The conpounds of the general formula (V) R4 C R5R

8 6 R7 NNH V5 - wherein fhe neanings of R4, R5,

R6, R7 and R8 are as defined ove, can be prepared

)R8 RSN S The ytenliBl N Bocamersl o 6B, (D, V)

1 .
149 b BRI BB e v
ExblﬁpfesRv@thout limiting the claims to the Examples.



10

15

20

25

30

RN NH2 7 Vi. 15 - wherein the neanings of R4, R5,
R6, R7 and R8 are as defined above, can be prepared

woyouaueige net hods known per se (Pfizer (1nc) UBBT/HU2003/000095

4,175,193). WD 2004/ 046146 PCT/ HU2003/ 000095 17 The
conpounds of the invention, of the general fornulae
(), (1), (1), (rv and (W8 their preparation and
bi ol ogi cal activity are denpnstrated by the foll ow ng
Exanpl es, without limting E#8MPISsi ns to the Exanpl es.
4 046146 PCT/ HU2003/ 000095 18 Exanples Exanple
enzyI am no- 10-cyano-i m dazo[ 1, 2- aI

g @%I negg <ﬁiiﬁr28n¥l - 4- ﬁth

@%e}gﬁgdhenyl group, R4, R5, R6 and R7 for hydrogen
8 for cyano group, R12 for nethyl group, X

K\iﬁmgeﬂ‘é‘rhlgf(ﬁmla gx) FEadifd RP k1288 90r By@Bgeh hgomaRy Q‘opf)héhyl group,
the valueo mand o is 2, and the value of

aﬁa Rp, RE aid RU0fo Hydpogemi ator3-Reyfen oydne a7 IfO]I' meﬁxyl group, X

The m xture of 1.0 g of

meaf MyHBLwyen &- mepysinibioggniateni We vahes ebnis lothe value of m and o

%224%5% hI0|de|sd1eated under stirring at 110 C
! V@ cool ed down, poured onto 100

m of ice-water and neutralized with 60 mM of 10 %

sodi um hydroxi de solution. The resulting yellow ‘
9')QCAHhhél.”ecva?lou-lchﬁfr@guiﬁBfine:Washed 15 with 50 m  of

water. AftTer drying g of the title conmpound is

®ht aiigthre | 9. 10 2L bf C-amino-3-cyano-4-hydroxyquinoline and 15 ml of

phosphoryl chloride is heated under stirring at 110 °C. The reaction mixture is
cooled down, poured onto 100 ml of ice-water and neutralized with 60 ml of 10 %
sodium hydroxide solution. The resulting 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-d6): 7.21 ppm, (s, 2H, NH2), 7.35-7.40 ppm, (dd, 1H,
6-H), 7.53-7.57 ppm, (d, 1H, 5-H), 7.70-7.75 ppm, (dd, 1H, 7-H), 7.93-7.98 ppm,
(d, 1H, 8-H)

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

5 g of 2-amino-3-cyano-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, &y (400 MHz, DMSO-dg): 5.02-5.03 ppm, (d, 2H, N-CH,), 6.22 ppm,
(s, 2H, NH,), 7.14-7.16 ppm, (dd, 1H, 6-H), 7.24-7.26 ppm,(dd,1H, 5-H), 7.30 ppm,
(s, SH, Ph), 7.50-7.52 ppm, (dd, 1H, 7-H), 8.16-8.19 ppm, (d, 1H, 8-H), 8.30-8.33
ppm, (t, 1H, NH).
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NVR, 6H (400 MHz, DMBO-d6): 7.21 ppm (s, 2H NH2),
7.3 5-7.40 ppm (dd, 1H 6-H), 7.53-7.57 ppm (d, 1H,

wW6-26d4/04d1460- 7. 75 ppm (dd, 1H, 7-H), 7.93-7.98POpmMU2003/000095

(d, 1H, 8-H) 20 b.)

2- Am no- 3- cyano- 4- benzyl am noqui noline 5 g of

2- am no- 3- cyano- 4- chl or oqui noll%e and 11 nml of

benzy|l am ne are heated under stirring at 130 C. The

react M§Hgm xEwainpgiedsilpyidiant o 50 m-aofinemedylpyridine  or 4
filtered off, washed with 50

r esul t é&ﬁ?@g’rﬁﬁéh %33% aZi ;9&he&wl@gﬂ,&?’e@ep@gpgnpge compounds of the

of di nethyl formanm de to

g gé( %iazﬁﬁfg’ﬁﬁgb%?alﬁ%de compound. ©Mp.: 206 T. NWR,

8H (400 MHz, DMSO-d6): 5.02-5.03 ppm (d, 2H, N CH2),

6.22 ppm (s 2H, NH2), 7.14-7.16 ppm (dd, |IH 6-H),

d. E&ﬁv@%n@ﬂﬁnﬁﬂ@-,l@H;yaﬁohl)mda&oﬁp%kﬂﬁhmoqﬁe DEhrbbRylate
7.50-7.52 ppm (dd, IH 7-H, 8.16-8. 19 ppm (d, 1IH
BopphydaB0- 8. 33 30 ppm (t, 1H, NH). WO 2004/ 046146

PCT/ HUJ2003/ 000095 19 Usi ng 2-am nonet hyl pyri di ne or

3- ami ho e slnEoR of 2akt glofa -amgiviordrepaiy# ghanizplandnoquinoline in 100

40015 b Rt S R 70
X R S0 Mk e e e 5

ﬁl@éﬂé& o "que whité ¢ 2 sl Blls aﬁe recr stalhzedI from 120 Tbe acgtonifrile. 1.1 g of

2-am no- 3- cyano- oqul nol 1 ne 1 n

@b $it] @oﬁ?ﬂtﬁind id obthi gecpf t.-Nyb. ppp pyruvate i s added
undlere stirri ng1 gt 7 .mﬁT he reac:tlg)on m xture is

heat edMR\d&y (40¢F MPIZ SOMSOlagyr1s32 Ebﬁl VAﬂegﬂl UOWUCH,CH,), 4.30 ppm
precipitate is 10 filtered off. Ite crystal's are
(|e2Hy SQOCHEHH; DAY b (d, 261, R gn7 1251788 p;;ml(rg m) 7.64-7.67
thetltle conpound i s obtalned mg 112-114 C.
r%@@@}m (m 13D, B85 I&lﬂl(m@}%)ppm (s, 1H, 3-
30 ppm (q, 2H, COOCH2CH3), 5.09 ppm (d, 2H, PhCH2),
"25-7.3 8 ppm(m 5H), 7.64-7.67 ppm(m 1H),
7.85-7.88 ppm(m 1H), 8.43-8.53 ppm(m 3H), 9.04 ppm
(s, 1H, 3-

d. 9-Benzylamino-10-cyano-imidazo[ 1,2-g]quinoline-2-carboxylic acid:

The mixture of 2.71 g of ethyl 9-benzylamino-10-cyano-imidazo[1,2-
a]quinoline-2-carboxylate 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 adjusted to pH = 3 with 96 % acetic acid. The
pale yellow crystals are filtered off, washed 3 times with 25 m! of water, and dried.
2.3 g title compound is obtained, m.p.: 178-182 °C.

NMR, 8y (200 MHz, DMSO-de): 5,09 ppm (d, 2H, PhCH,), 7,22-7,40 ppm
(m, 5H), 7,59-7,67 ppm (m, 1H), 7,81-7,89 ppm (m, 1H), 8,37-8,54 ppm (m, 3H),
8,90 ppm (s, 1H, 3-H).

e.1-(9-Benzylamino-10-cyano-imidazo[1,2-alquinoline-2-carbonyl)-4-

methylpiperazine:
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15 H). d. 9-Benzyl am no- 10-cyano-i m dazo[ 1
2-a] qui nol i ne-2-carboxylic acid: The m xture of 2.71 g

woho@toayise 9- benzyl am no- 10- cyano-i m dazo[ 1, 2- PCT/HU2003/000095

a] qui nol i ne- 2- car boxyl at e nonohydrate, 42 nml of

et hanol and 40 m of 10 % sodium 20 hydroxide is

stirred at 25 C for 6 hours. B9 the thick suspension

100 nl of water is added and the pH of the mixture is

adj usted the pplution wf hl.§6 % ackt Peeacylaminnd 0-gahe-imidazo[1,2-
Yy II,ovi/_cr stals are filtered off, washed 3 tinmes wth

QEMWO gie- a?QXl% acidr ardi 0.8 ml pfgtriethylamissnipoddant ef chloroform,

R e S 0 B e
gn%?sgtrrg g,Bzg% f(% in%q}:ge’brioﬁsgégg Hﬁﬁw(%gnhg{}eag% mixture is stirred at 5
€ For Ph@ﬁﬂ?ﬁéﬁﬁtongﬁi‘t@feﬁfé_ﬁaﬂg%ﬁ ﬁﬂﬁ&h&%ﬁﬁéﬁag% 10 ml of chloroform

qui nol i'ne-"2-car ne pi per

204/ A8 186 RO Q98ROR, itPr TﬁQ.m&gnreri? f%g{e‘dt 4085 °C for 7

of 1.71 g of 9-benzyl am no-10-cyano-i m dazo

leharsy didtiiedewhcBi(Madi df chlegdfdrnexRadtedicodbecutively with 50 ml of
triethylamine in 15 m of chloroform the solution of

water,gd bmlmfvaleyddiohl bydrdgen narbonate sollutidroand 60 mi of water, dried
addegd dropwi se, —under stirring, at 5 C, in a period o
Q¥ saEuR ﬂﬁgé% andgenecairatgdoi Yackoul Be ipglesyaliove arystallingmaterial is

r%{;é{ ; egfﬁé%g ir}ﬁgc,)tt %N%ﬁﬂ%@ﬁ&&agmg‘@ﬂ?%;& af @i_la_gtiﬂ? ggmpound is
SR 2 6510t T o TS

chl or ty bt 0 f

vt o VB By B0 BEIE DRETSSEY A 0T Bt SIS Gy D 357
f f i [ i n

R enr ot e O e P erybra | | g ppm (. SID

Tn@2-8r65appins(MO1HECT.§34787 ppad(h,r 1H), &8.36-8042 ppm (m, 2H), 8.50-8.52

NN-di met hyl formami de. 0.6 g of the title conpound is

PeBt GnéH), $a88 ppoeds7 18, 3NWR, 6H (400 MHz, DVBO d6):

2.17 ppm (s, 3H), 2.24 ppm(m 4H), 3.57 ppm(m 2H),

4.11 ppm (m 2H), 5.08 ppm (d, 2H, PhCH2), 7.23-7.38

PR 5H).

1-(9-Benzylamino-10-cyano-imidazo[ 1,2-g]quinoline-2-carbonyl)morpholine:

In the general formula (I) R' and R? stand for hydrogen atom, R® for phenyl group,
R*, R’, RS 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

rand pis 0.

To the mixture of 1.71 g of 9-benzylamino-10-cyano-imidazo[1,2-
a]quinoline-2-carboxilic acid and 0.8 ml of triethylamine in 15 m! 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
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7.62-7.65 ppm(m 1H), 7.83-7.87 ppm(m 1H),
8.36-8.42 ppm(m 2H), 8.50-8.52 15 ppm(m 1H), 8.80

wopm4fgei4dH, 3-H). Exanple 2 PCT/HU2003/000095

1- (9- Benzyl am no- 10- cyano-i m dazo[ 1

2-a] qui nol i ne- 2-car bonyJ) nor pholine In the general

formula (1) R and R2 stand fddl hydrogen atom R3 for

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

recgystallised dram ghlony, of; ,@édﬁgeﬂlpd-ﬁognwyje, 20 abéaing0.55 g of the title

oxygen at om e, value of nis 1, the value of mand o

F%J)f/lg?u%‘idntﬂwéé@al(ie of randpisO. To the nixture of

1.71 -b L.am ng-10- cyago-i m dazo 2- .25

2 qui FORn D8 N PO ARbBineltiy 0. 5.2 Db (o, 260, 5.08
I e ' ' f lor r lutio f

Bt AIPREHS 73Tt el (B S TRE T2 03, B T, 7.84-7.87

PteEn, UNGRre. 3718119 | , ZHf8.50L8%5PFh1 : -

i nms. ?’he react?g%l %Sxt urpe S stiﬁﬂé1 a’?ﬁ?&% ¥Soppml(s’ 1, 3

Hour, then the mixture of 0.45 g of norpholine, 10 ni

of chloroformand 1.6 m of triethylamne is added to

it. The mxture is stirred at 25 C for 3 hours, then

reated 30 as described in the previous exanple. The

¥0PiShg pale yel l ow crystals are WD 2004/ 046146

/FHOO/OS 21 regr al | ised from 10 m (o]

Y AQ-1TNURAZON 4 a~cf | GRIHHING

59 d Q-1 279 C. NWR, 6H (400 MHz, DVMSO d6): 3.6
., 4.2 ppm(m 2H), 5.08 ppm(d, 2H,

1 enefal 43r &l ; ( X

7,84-7.87 g %B% TR f&l)m,Rzgé.‘%%q 5?‘5‘3"‘%8%5‘} %ﬁgﬁf&@ fury! group,

B!, 0% R 5ahpRM forhydidgen Sk, REmof Syarﬂd‘%ro’&p, R fdExasmlye group, X

3 1-(9-Furfuryl am no- 10- cyano-i m dazo 1 2-3] .

meansotNIdegr2up aZ oearls nittogereatoyd, gthperhwri ofen isl h theeralue of m and o

.gener al forrrul? (1) R and R2 stand for hydrogen atom

182%=F‘B the yalpgofgagdp s OR4, RS, R6 and R7 for hydrogen

atom R8 for cyano group, R12 for nethyl group, X

nmeans -NH-group, Z neans nitrogen atom the value of n

d. 9-Amih B8 - ¥4 Hir iR 180th Ruinoline:

10 g of 2-amino-3-cyano-4-chloroquinoline 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
resulting product is recrystallized from 60 ml of N,N-dimethylformamide, to obtain
5.8 g of'the title compound, m.p.: 206 °C.

NMR, &y (200 MHz, DMSO-dg): 4.98 ppm (d, 2H, Furyl-CH,), 6.29 ppm (s,
2H), 6.35-6.42 ppm (m, 2H), 7.10-7.18 ppm (m, 1H), 731735 ppm (m, 1H), 7.47-
7.60 ppm (m, 2H), 8.13-8.20 ppm (m, 2H).

b. Ethyl 9-furfurylamino-10-cyano-imidazo[ 1,2-a]quinoline-2-carboxylate

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

100 ml of abs. ethanol, 2.14 g of ethyl bromopyruvate is added at 70 °C under
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is 2, and the value of r and p is 0. 15 a.
2- Am no- 3- cvano- 4- fur furyl am noqui noline: 10 g of

Wa-20080A6H8- cyano- 4- chl oroqui nol i ne i s heat ed WPCHI/HI20@$/000095

of furfurylamne at 120 C for 3 hours. The reaction
m xture is cooled to 25 C and nixed 6 times with 50
m of water. The crystals are 44 |tered off and dried.

The. 20, resul ting product is recrystallized from60 m
RITIGE: Jﬁlﬁé{fﬁ%ﬁfqngm%&ﬁ{f‘d@,he@%?ddm%r geflux or Beunsiads the psecipitated

SRR 1By f B (i 5 £ 65 56 Uil oiB LD 242-245 °C.
7 S SME. BRTAgMAR) DML 1 et gocinr), 4.31 ppm

g;_, D31, 8c@DETIN. 539 y%%rg?(idglzlatggg{;h-lc1qz), 6.40-6.43 ppm (m, 2H), 7.58-

furfuryl ani no="10-¢
2.681 spth (el 7), 27. 80708 ybat ém, TPNOBRAT fp:@: (1, TPHY,N841-8.45 ppm (m,
solution of 2.64 g of
ZHR B 0o pprcisahbl; 3-Hyur f uryl ani noquinoline in 100 m of
abs. ethanol, 2.14 g of ethyl bronopyruvate is added
at 70 C under WO 2004/ 046146 PCT/ HU2003/ 000095 22

S:t :_f:ri Eg! TPe _r8acti on m_ Xt tre i_?;uiggﬁtaee%r(ga?ggygvlircegcliclij;(

M b 1158 b SR st 3481 phgtir m&&h&-%?@%@%@mwdlz-

St SR Bl S 69 Pl FRT B 1 355 s
) .-80- H) . ty, .

SRR gl gt RO kPR ot waer

ARdEdrndr Wi Y69 AQEYRIAP nﬁéThﬁ'zl’e'tg?é %%iélif}ﬁdx’%o P =3+ JThe pale yellow

2-a] qui noline-2-carbox Iic ac

ofstalshyé Bected b1f] Washed® 1ihiesoyARQ5i Ml dasalek add dHd. 2.32 g of the
al qui nol i ne- 2- car boxyl ate nonohydrate, 40 nl of
ttehcomopontis3dtaihedyfm O PBOs b8 6h hydroxide is stirred

at 25 C for 3 hours. To the thick suspension 80 m of

wat emNMR, &d 200 MUz SO6dek &bt ppmatd, REhEumil>xEHs)e 6.39-6.42

t = 3. The pal e vyell ow
poin U 250, P58 63 ppm (o, 280579847 81 ppm (m, 15D, 827 ppm (1, 1H),
8.36-8.46 ppm (m, 2H), 8.93 ppm (s, 1H, 3-H).

d.1-(9-Furfurylamino-10-cyano-imidazo[1,2-g]quinoline-2-carbonyl)-4-

methvlpiperazine:

To the mixture of 1.79 g of 9-furfurylamino-10-cyanoimidazo[l,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 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 N-methylpiperazine, 10 ml of
chloroform and 0.8 ml 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 in vacuum. The pale yellow crystalline
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crystals are filtered off, washed 3 tinmes with 25 m
of water and dried. 2.32 g of the title conpound is

wohb@ioaelds m p.: 180-185 C. 15 NVR, SH (200 MHPCT/HU2003/000095

DMSO-d6): 5.05 ppm (d, 2H, Furyl-CH2), 6.39-6.42 ppm
(m 2H), 7.56-7.64 ppm(m 2H), 7.79-7.87 ppm(m 1H),
8.27 ppm (t, 1H), 8.36-8.46 pbm(m 2H, 8.93 ppm (s,

uryl am no- 10-cyano-imdazo [ 1

%‘Elgﬁr%éﬁg Hsgﬁyﬁfléllééegéggg\fﬂ§Q)mh9f2€@h&ﬁ@d-h 118i pexfathiertitle Tompound is
é&?hq@pﬁwgﬁig ig?cSaggi m dazo[ 1, 2-

ey AT MBLDM O 787 abi €D, 21 ppn(rer4ED, 3.57
T TN R e -

added "dr opw se, 4 . D ead 15115 2@ ﬁg
23), . HIHTeES pphe(rhe2E, P8OLT 8 B (B, IH)! B! mAt, , 8.39-8.46
fo)r 1 hour,pl;ihe% thgt)m' Xt ure g)? O.(46 g)o? )

meorben 2HD; $.8d ppinnés, 1H) 3aH).of  chlorof orm and 0.8 i of
triethnggm'ne is added to it. The mxture is stirred

at 25C for 3 hours, diluted with 100 nl of
E(QA gqrjgfélorm extracted consecutively with 50 Ml  of

hl
:. V12 1 0' 10 20| 1, 2radqu
2004 4 / 95 23>
recrggf@ﬂ%r g%eega}r#%gg‘gl _ olgf aéltdhgw
2tfutry legroappRARS, i’ aerRa*f&eH’ydrEEéh 'atognﬁﬁ{icfor %%%M&%means —
MHz, DVMSO d6): 2.17 ppm (s,” 3H), 2.24 ppm ( ;
NgTsgroupp#h reans2 HNH-4grbitppihie alie 84 is B, BB VAR ¢tm #4d o is 2, and
Furg/I -CH2), 6.40-6.44 ppm(m 5 2H), 7:57-7.65 ppm
theyalyepl r angp.iy 08 ppm (m 1H), 8.23 ppm (t, I|H),
8.39-8.46 ppm(m 2H), 8.81 ppm (s, 1H 3-H. Exanple
4 1-(9-Furfuryl am no-10-cyano-i m dazo[ 1

: P . 1 da. nth ral
for miba Wy Mk Slop2 4 PP ol E%?@f%é@gh%@én&re?%gfl%ﬁdazotl,2-
afqg?ﬁ’(glilﬂaeﬁ%-rcgir‘%b&g’%%c;ﬁg a%lggi_n%ﬁlga’_s cgers%ol&e({] %1 ﬁé%ﬂgle_ {ﬂ\Hand 8.8 ml of

P AmiAd . VR hidtobsind thé Bttt b8 0% ¢ Bt BY9aiSyl hibride in 10
an
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 mixture of 0.46 g
of piperazine, 10 ml of chloroform and 0.8 ml 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 concentratedin 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-CH,), 6.40-6.44 ppm (m, 2H), 7.57-7.65 ppm
(m, 2H), 7.80-7.88 ppm (m, 1H), 8.23 ppm (, 1H), 8.39-8.46 ppm (m, 2H), 8.81
ppm (s, 1H, 3-H).
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the value of r and pis 0. 15 To the mxture of 1.79 ¢
of 9-furfuryl am no-10-cyano-i m dazo[ 1, 2-

waponsioaelss ne- 2- car boxyl i c acid -obtai ned as deBCTiHIR003/000095

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

of chloroform the solution of 0.6 g of pyval oyl

chloride in 10 m of chlorofo#mis added dr opwi se,
irring at 5 C in a period of 15 mnutes. The

Ender eS%
_é%%‘?ﬂo m xture is stirr_ed at 5Cfor 1 hour, then the
I .'. 000 1M F f 'f:“ i o=
The 11 %h&r &eredaSEd 5 2 u il ut ed 3
wi th 100 m%lf;é;ﬁdgr é‘?%r@ ng r‘g%egt&goﬁéreg ?%otégpyatom, R* for
Diftikyl Sonh, R, and 3¢ fir WiirSeW f681, whyd —
car bo%gtﬁe@ sol ution and SOI?IHH% wat ef, dri eféaﬁg)\elgrroup,Xmeans
Nl group,uf. fnagaas angtgen awantthatvahlel of vacluhe valiboRakad o is 2, and
fX}gl I@i)w crystalline material is recrystallized from 50

\

ucphb#ifd pin014 g 25 of the title conpound is
obtai ned, mp.: 239 C NVR, 8H (200 VHz, DVBSO d6): 2.7

ppm (m 4H), 3.5 ppm (m 2H), 4.05 ppm(m 2H), 5.05

gpr5n7(rgo6 ppﬁ%lil}ri%lﬁgf Oé‘%g 17? gg gf gé'fﬁgﬁ})gl%niriiglQ-Cgf_agg-imidazo[l,}
R o Bt Sat R T GG GO L RBIPIE Ba il o0-8 mil of

tBiefiryl Anfridf thury? B¥F BRI RN 2 ﬁﬁa | R EGR7 ?{; O.t%t%og%)ﬁvearl(gl chloride in 10

2-a] qui nol i ne-2-carbons norp oslf I ne:

thbrofudtdofdfprir isaédileBZdﬁ%ﬂge,f QhdRYSrAgenaat o B3 af 94
2-furyl group, R4, RS, and R7 for hjg/d?ogen ’ato%ﬁé&é()d of 15

thimutesy dhe rgadion miktomeisstirred A3 CPoe Uthous, R e ATMALof 0.66 g
atom the value of nis 1, the value of mand o is 2,
offaorphedingal Genlosf ehlarafopmiand).8 Tol ofhwiathyamime of added%o it. The
. of 9,-fu_erryI ani no- 10- cyang-i mi da_zoil, 2- ‘
"g’jx&&neriéﬁtlﬁ‘é At Zar ey 1B kougs. diluted tiftn 00 ayl afechdeiofenn, extracted
i.n_ Ex e 3.,-and. 0.8 m of_ 1Q triethylamne in 15
s L RTRG it ST el st 16h el OB 55 Sotugh vicBiggen carbonate
[ | rm.i ed _dropw se .
Sgﬁlégn Egﬁ ?Qp}niébfgvatgf, (E’ﬁ‘ni!dg(g\ggr%é)?}dg% S &S‘r@nﬁ concentrdted in vacuum.
The pale yellow crystalline material is recrystallized from 50 ml of ethanol. 0.18 g

arhonymorpholine:

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

NMR, 8y (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 (m, 1H), 8.23 ppm (t, 1H), 8.39-8.46 ppm (m, 2H), 8.81 ppm (s, 1H, 3-H).

Example 6

1-(9-Thenylamino-10-cyano-imidazo[ 1 .2-a]quinoline-2-carbonyl)morpholine:

In the general formula (I) R' and R? stand for hydrogen atom, R’ for
2-tenyl 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 m and o is 2, and

the value of rand pis 0.

a. 2-Amino-3-cyano-4-thenylaminoquinoline:
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m nutes. The reaction mxture is stirred at 5C for 1
hour, then the m xture of 0.66 g of norpholine, 10 ni

wohowhkersef orm and 0.8 nml of triethylam ne i s adden20a3/000095

it. The mxture is stirred at 25C for 3 hours,

diluted with 100 m of chloroform extracted 15

consecutively with. 50 nl of wiier, 50 Ml of 5 %

sodi um hydr en carbonate solution and 50 m of )

wat er ] é&g Aremiredraiangi-cllocogteplgwndenteatedd with 19 g of
vac i's

F@em?ig%eamﬁa bl 56 o kot #%?eaﬁaﬁﬁé%é‘!mr@ﬂsm@led 025 °C
%\‘Rél eﬁ%@ﬁ%nsd@ Gﬁggﬁ ?ﬁﬁ’dt%ﬁrrblf%efrﬁ?%lé hﬁ 54;_' b2 swashed 2 times
%@gagﬂghgg)f ggé'tlne% %M §h) 8}%?5% B@ﬁwpﬁglu&p@rg%&%ze%from 60 ml of

g]ﬁglbdlﬁleﬂiyl'ﬁomﬁrrﬁae 8. 45 PPMiIAM6.8H g SHaBd RRMNLHS. tﬂl’é' compound

anple 6 1-(9- Thenyl am no- 10- cvano-i m dazo
Rrp} 20842001°C.ne- 2- car bonyl ) norpholine : 25 In the
general fornmula (1) R and R2 stand for hydrogen atom
R3 f oNMR; dgr{300 MBzp DNR8O-&RS; SRS mlml (H{?ZHpﬂ‘hiatgfﬂ-@@{), 6.28 ppm
ato R8 for cyano group, X means - roup, Z means
Gx 62900 pErwémuéng T %- sl91ppmr(en,véﬁ%bm7aﬂ - ampno (m, 2H),

I nd he f 30 a. Am no- 3
' 5236 oty P B bmiant wieBan mme tudED.

PCT/ HU2003/ 000095 25 10 g of

2- am no- 3- cyano- 4- chl oroqw noline is heated with 19 g

W ih 50 mb @llueh S SBle eCoy St ot ybiduahedy Bhnoquinoline in
washed 2 tines with 50 mM of water and dried.” The

206 whlt o gbgr etiond], 1429 e oy sttall | bragdplromé s atidad 2670 °C under
NN- di net hyl formam de, to obtain 6.8 g pale yellow
gtirring. Themgastiod, mlxﬁmqg is @@@dmﬂhﬂefhmorﬂ—hcéﬂ@&nﬁﬁhe precipitated

qygt%}ls%?géﬂtprqbo%gmoéjﬁqm%rﬁ4 g?olf 81?& tllt-igg%])gpp(lm MH{) 25% 256 °C.

¢ oS BB oveda st SRR T bBocrncn, 431 o
(g, 2H, COOCH,CHj3), 5.24 ppm (d, 2H, Thienyl-CH,), 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).

c. 9-Thenylamino-10-cyano-imidazo[ 1,2-a]quinoline-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, &y (400 MHz, DMSO-d¢): 5.24 ppm (d, 2H, Thienyl- CHZ) 8,88 ppm
(s, 1H, 3-H).
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b. Ethyl 9-thenyl am no-10-cyano-i m dazo _
1, 2-a] qui nol i ne- 2- carboxyl ate: To the solution of 5.61

WQ@ 20(4/0261am no- 3- cyano- 4- t henyl am noqui nol i ne i RCT/2AMQ003/000095
of abs. ethanol, 4.29 g of ethyl bronopyruvate is _
added at 70 C under stirring. The reaction mxture is
heated under reflux for 2 hour36and the precipitated

Iltered off to obtain 2.54 g of the _
'5 (9 Lal Amo- an g 1dazg| 12-a] ling42 0 orbholine:
f

0
EDMS OMD&@%ZBBJQ% g2 |-<P,E %%Wdrarélﬂgg fOrpcyegnqd-imidazo[l,Z-

2 AndifO BRIy anl 14 RPTE M hnind 8 Yo it 4 ehtoroform,
H softuib 8t G8PPE éfMpydhlbyl WmRRARPH (o hior roféh is added
Sfo'BWi@é’Jlﬂ{ﬂeB %tiﬁ@ngﬁﬁﬁwd,%%?éggohgg% ?5 gﬂtx’iﬁgfgs' fie 2e &P Cmixture is

xyl'ic acid: The nixture of 2.
Stitrb@ny | 300 for 10hewan®eh thea@dltdse2of 0.61 g of m%rpgé)liﬁf, 10 ml of
a] qui nol i ne- 2-car boxyl ate, 40 nml of ethanol an

dilot@fotmsmdi Liinrhy df aiétbigairine Btdddeddo af, T2 Mivi@re i6 s’(cjirrgd at 25°C

hours. To the thick suspension 80 ml of water is adde
EnB heusy diuigd withcdl0i ! afichlarbform, extmeted donbédutielyowith 50 mi

= 3. Th [ [ tals are filtered off,
SEoii: SOCPREY 0% rodbimimybrosea erbannic aphaton a1 §0gn of water,
sk sk e SRR Sk odie ol inat iy By Yooy orystaline
K i I 8 (S$y1atH . BxH) ... WO .

I%gf(?ﬂag is %ﬁégy%@%gz%%%%%ggs& g&ggfaql. .14 g o titld compound is
dbthBredheny ! ®1snE- 10- cvano-i m dazo[ 1 _

2-a] qui nol i ne- 2- carbonyl no holine: To the m xture of

1. 80 NMR, 8y (hed WiElx MMEO-)an% pqm?@ﬁio{sig?;a.z ppm (m, 2H), 5.24

a] qui nol i ne- 2- carboxylic acid and

np édRH aFhiceyl-EHL), 607 6F 0 ppov (of, A, 7. n%rﬁqhunimmqﬂ ppm (m,

87 91‘ 5pyvaloyl chloride in 10 m of chloroformis
ﬁéﬁ&dbg 57 droopiins@l, LiAder-837: 87 ppig (an, HIK,8.38at pppinc(n, 3H), 8.82
of %5 ' f_ﬁs. The reaction mxture is stirred at 5C :
RPgy s_Elﬁ%BSF then the mixture of 0.61 g of norpholine,
10 M of chloroformand 1.1 m of triethylamne is
added to it. The mxture is stirred at 25C for 3
E)@lﬂﬂipiewi luted with 100 i of chloroform extracted

consecutively with 50 m
1-(9-Thenylamino-10-cyano-imidazo[1 2-a]quinoline-2-carbonvypiperazine

In the general formula (I) R' and R? stand for hydrogen atom, R®> for
2-thienyl group, R4, RS; RS and R7 for hydrogen atom, RS 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-
alquinoline-2-carboxylic acid -obtained as described in Example 6.- and 1.1 ml 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 mixture of 0.61 g

of piperazine, 10 ml of chloroform and 1.1 ml of triethylamine is added to it. The
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of water, 50 m of '5 % sodi um hydrogen car bonat e

solution and 50 m of water, 10 dried over sodium
weoeubdsauei4sand concentrated in vacuum The yel | oRCT/HU2003/000095

crystalline material is recrystallized from200 m of

ethanol .* 0.19.g of the title conpound is obtained,

mp.: 315C NVR, SH (400 MHz, DNVBO-d6): 3.6 ppm (m

lg{i_%ﬁilf%.lsoﬁﬁ{g%{% g@?f@r ?? h%ﬁns, gﬂg’(e&dgwltﬁz)OOTgill zgiiﬂm%gmn extracted
é&;ﬁ%ﬁ\ﬁ%y%ltﬁ ﬁ?._—? rgﬁb (\gldtggl_%g ! (%% 57 1‘18473 4 1]22;11( rl?gdm;?ohecarbonate
ST S OO el Gioueatatd in vacuum,
glmatf glzﬂgﬁ};el(llog\rf Et}éﬁﬂgz%ﬁéﬁ%sg’ggry%ﬂ eiﬁ y%r ?@bﬂ% q;ﬁﬁmol 0.19 g
e ditlewpmmuowyidos pbtaknsE anp.: 28+Cgr oup, Z means - NH-

group, the value of nis 1, the value of mand o is 2,

and tINMR,ad 1 €400 MHanH)MSDsd 2250318 (mheam x4 gr,e,of
E‘P ?IB 9- thenyl am no- 10- CGQano%Il)I?-n d(gllg 4111) jy Iﬁm‘? (m, 2H), 4.05
Pé’]“?q néH)ne24 noap ffi)x%HLl HllanyleCH@)oﬁasi?né@Oqg)rﬁe@chgeyj 14 ppm (m,
%ﬁleé%lﬁﬂ%é nj of triethylamne in
%@ d 51783 BRMJIn,OL I8 81 %pmlo(yrh, IH), 8.37-8.45

| S | roformis added dr opwi se,
pg,ndg{lr1 st rgrqlg%égnﬂ ?g gr}ﬂfa period of 15 mnutes. The
reaction mxture is stirred at 5C for 1 hour, then the
m xture of 0.61 g .30 of piperazine, 10 ni of
chloroformand 1.1 m of triethylamne is added to it.
The WO 2004/ 046146 PCT/ HU2003/ 000095 27 mixture is
stirred at 25C for 3 hours, diluted with 100 m of
chl oroform extracted consecutively with 50 m of
water, 50 m of 5 % sodi um hydrogen carbonate
solution and 50 m of water, dried over sodiumsulfate
and concentrated in vacuum The pale yell ow
crystalline material is recrystallized from50 m of
ethanol. 0.19 g 5 of the title conpound is obtained,
mp.: 269 C NVR, SH (400 MHz, DVsO-d6): 2.7 ppm (m
4H), 3.5 ppm(m 2H), 4.05 ppm(m 2H), 5.24 ppm (d,
2H, Thienyl-CH2), 6.97-7.00 ppm(m 1 H), 7.14 ppm(m



1H), 7.41 ppm(m 1H), 7.61-7.65 ppm(m 1H),
7.83-7.87 ppm(m 1H), 8.37-8.45 ppm(m 3H), 8.82
wopm4fgeisdH, 3-H). 10 WO 2004/ 046146 PCT/ HU200BC0G026d/000095

28 Structure and physical paraneters of the conmpounds

of the formula (111) prepare ccordi ng.to Exanple 1.

is denonstrated in Table I. T EIl. RRRR)Nn X OCN

N N XnM[~C _ 8. .

Strhédure CAI%H?S’I?BII’ %alﬁe%%fz ti% c%poqngq %}@ﬂp@H formula (III)

iMe HNH1 146

MPam dctordinpl tOIE x4 : . 0 128 Y
WG 20041 046148 PEAT 0%%%&%%%@§H§éﬁlnﬁ%kaﬁ
TABLE 1.

R3
l
(CFURH

©¢(
N

1 7 3
R R R X - e
[°C]
NH 1 146

VY
Z

8. alMe/ H

9. .n\Me H NH 1 VE

0
0

o I U
I
@
Y

1. [H T
12.

NH 0 1250

13. N T - -




29 RLRR BB Xn M [C 14 HHNH1 45 Ow 15. HH

NH 154 MO0 16. HHO 1 185 17. HHS 1 190 18. HH
we24042@60 19. H H O=S=0 1 255 Structure andprpinyHEi20a/000095

paranmeters of the conpounds of the formula (1V)

prepared according to Exanple 1. is denonstrated in

Table Il. 5 TABLE Il1. R3 , 29, (CRIR2) R5 CN R N NH2
(1'V) WD 2004/ 046146 PCT/ HU2003/ 000095 30 No.: R R2
F\’BRSRXnI\/p'C] 20 HH HHNH1 192 21 _H H
/ HRH NH {RP02 [(RE 22. HH$ IXHNH 1 1980 -- 0" 23 Mp
HHHHNH1 167 [°C]
14. |H H \@ NH 1 145
OMe
15. |H H \/@ NH 1 54
MeO
16. |H H NN o) 1 185
\/I
17. |H H AN S 1 190
\/I
18. |H H NN S= 1 230
\/|
19. |H H NN 0=8=0 1 255
\/I

Structure and physical parameters of the compounds of the formula (IV)
prepared according to Example 1. is demonstrated in Table II.

TABLE 1I.

/ R?
X _ACR'R?),




OV 24. H.-,M HHNH 1 182 25. H,,\Me HH NH 1 183
ti 26. HHHHNH 2 172 27. HHOw HHNH 2 143 Ow
Wa8004H4btabi H N-Me 1 212 29. HHHH S 1 168 WECT/HU2003/000095
2004/ 046146 PCT/ HU2003/ 000095 31 No.: R R2 R3 R --R
6Xn M [C 30. HHHHO 1213 . 31 HHO HNH1
234 32. HHO O HNH 1. 2280033. HH M HNH 1 198
3. HHMOHNH 1201 35 HHHCL NH1 191 36. HH
OHHNH 1246 37. HHHHNH 1. 227 38. HHS MOH

NHT 207 1739 veHTNH13193—40 H-§ N
Nogs | 1o+ 1o 2004/ ORa14e PCT/ HUZL /000pB5 32 Ro.: B | Mp
R2 B3 R5|R6 0

['C]

20. H H 0? Me H H NH 1 192

21. |H |H \@ H H NH |1 (202
OMe

2. |H |H \C] I H NH |1 198

23. |H |H \O\ H H NH |1 |[167

OMe

24. |H _Me \@ H H NH |1 |182

25. |H ~Me \@ H H NH |1 [183

26. |H |H \@ Hq H NH |2 |172

27. H H \©iome H H NH 2 143
OMe

28, |H |H \@ H H N-Me |1 {212

29. H H \@ H H S 1 168




X n M

woneparerds accor di ng to Exanple 1.

Table 11l. 5 TABLE I11.

[C]
paraneters of the conpounds of the formula (V)

41.

RA R5 RR 7 M[OC

250 44. HHO H278 45 HM HH283 46. HOW HH
360 47. HHHOWw 234 48. M HHH246 49. HHH M

5 R4 C

HHNHO 214 Structure and physi cal

42. HOHHH360 43. HA HH

i s denonst r aPeT/HU2003/000095
RCN R NNH R7 No:

267 R?ﬁ I—li H I—LQQ33 10 Exanp! 1511 Tkpg__abl t_of he

N1 | pli ngl Bonposi{tRon is preparield’ by kdbwn nethods|nwg Mp

2004f 046146 PCT/ HUZOOS/ 000095 [33 Actijve ingredieng: o

25 ng Lactose 50 ng Avicel 21 ng Crospovi lone 3| ng [C]

30. H H @ H H O 1 (213

31. H H \@ Cl H NH 1 {234

32. H H o Cl H NH 1 | 221
W

33. H H \@ Me H NH 1 198

34. H H \@ MeO | H NH 1 {201

35. H H \@ H Cl NH 1 191

36. H H \@ OH H NH 1 |246

37. H H \©/l H H NH L |227

38. H H S MeO |H NH 1 |217
Y,

39. H H ] Me H NH 1 198
Y

40. H H \C7 Cl H NH 1 168

\_/




5 Magnesium stearate 1 ng Biology Methods Human
adenosi ne A3 receptor binding 10 Preparing nenbrane
WweusEpd@eciion:
expressing human A3 receptor (further: CHO hA3) are
appropriately cultured and propagated. Achieving
confluent cell layer, the culttwating liquide is
renoved fromthe cells by washing themwth 37 C PBS,

ovarium cells of cloned gol den hareTar2003/000095

en e Ueti—arejstuspended-in-ice_cold PBS,
centrfitugad-(1000 g 10 perc) (|Rgma (R?O) apx n | Mp
honogenat ed usi ng |tefl on 15 honggeni zer (B. Braun
Pottdgr S) jat 1500//mi n rotation gpeed, for 15 kec. ijn [°C]
4he |foll ow ng bufffer: vt +Ho—M-Mg G2, —1 M
EDTA,| pH 8.0. The atum i{stcent f F¥ uged NEB. Job | 214
g, 10 mn). The precip e i s suspended in the above
buffer, pfotein concent¥ation 01 ng/nm (Bradford
method)—AH-quetsiof-the' nenhiane preparatym are
stored at -80 T. 20 Binding protocol: incubate CHO hA3

content) in

menbr. reparation (2 g protein
i ncubsg{l}%&ﬁreb%?cﬁ é}&ly(sg:@f OrarRetsts o6 thay adp@inds oD Tévmula (V)

[ am nase, pH 8.0), in the presence
PRt eoo BRI IRRN. RS Ghoutaied n Table T
5 - 3-1 odo- benzyl -5' - N-net hyl ¢ 1.00- adenosi ne)
(100.000 cpm) and 100 M R- AFABLE

(N6-[ L-2-phenyl i sopropyl ] adenogi ne) to define
non-speci fic binding of tegst R5 Bhpound in a total
volume of 50 L for 1 hr g room tenpegppture. Filter

over Whatman G-/ B gl ass fI

0. 5% pol yet hyl eni mi ne forg

oy

wash 4x with 1

m.. ice-cold 50 nM Tris, R10 N M EDTA (pH
8.0) on 96-well Brandel Cel rvester? Detection of
activity: in gama-counter (1470 Wzard, Wallac).
Inhibition [ = 1 00-((activity in the presence of
J;a&qt corrPound - 30 non-specific activity)/(total
N VIR - non-speti fic acdipwi Ty) )~ (100 WO-2064/046146
PCT/ HU2003/000095 34 HumanRadenosi rm recepEMP C] T
Bendi ndiPr epar i ngOHenbr and jguspensi qry ovariur '3‘6‘(4)i s
HE el crﬁd gold hanst er _gxpressi ng
' Cl H H 250

44.

H H Cl H 278
45.

H Me H H 283
46.

H OMe H H 360
47. H H H OMe 234
48.

Me H H H 246
49.

H H H Me 267
50.

H I |H H 203

Example 51

The tablet of the following composition is prepared by known methods:
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human Al receptor (further: CHO hAl) are appropriately
cultured and propagated. Achieving confluent cell

woOayaro4éiae culturating |iquide is renoved fronPCnEIU2003/000095

cells by 5 washing themw th 37 C PBS, then the cell
are suspended in ice cold PBS, washed 3 tinmes with
ice cold PBS, centrifuged (100@3x g 10 perc) (Sigma
3K30) and hom)genat ed usi.ng tefl on honogeni zer

( B. Br Afivedngedies): o 150@%&1& rotation speed, for 15
sec. ZJn £ﬂ§§ fO||OWI ng buff@ 50 MM Tris, 10 mM HC1,
pH 7. hormgenatuml n&%ntri fuged (43.000 g, 10
mn). AlQgePrecipitate is gnded in the 10 above
buffer, protein concentratlon 5 nmg/ m_ (Bradford

met ho@rosfiviidisi s of the Jgigbrane preparatumare
stored at -80 C. Binding protocol: incubate CHO hAl
menbr Megnesepashiaie (50 jImgorotein content) in

i ncubation buffer (50 mM Tris, 3 U nL adenosine

deam nase, pH 7.4), 10 nM [ 3H] CCPA

(2-ch oro N6- cycl opent hyl - adenosi ne) (80.000 dpin) and
10 M 15 (N6-[L-2-phenylisopropyl]adenosine) to
defi nmétﬂgg{gon specific binding or test conpound in a
t ot al of 100 L for 3 hr at roomtenperature.

Fil t ' filt
(:or egga@ég [ r?)ég%g G%%ﬁkg%?’rlﬁfﬁrﬁ% ?orI 3 ﬁgﬁr s),
P’?eﬁﬂlrﬂ?g %raﬂne'ﬁus*a&?sl&f" cﬂ/aﬁgn{"ééliﬁrdfscl&lﬁ’éﬂ gelﬂ):n ®8mster expressing

96-wel I© Brandel Har vester. Detection of

Bainavi Ay redeptdrh@urthes T O-A ;)26 dpp@cbpﬁma@zf ealfired@hdipropagated.
in 20 beta-counter (1450 M crobeta, Wall ac)

Awhigiing sanflegnt-cellody¢r, dbe cvitepting liquéde isrisswved foom the cells by
RS i REPTOTEY) WS A A ASBER0 AL Yot s
%ﬁﬁ%@?km 5A21 d'gg&qpéf L ocoétiégi oq,r@b%t gmogehat%d using teflon
E ﬁll%ggﬁszf gBi.l?rta‘ﬁB"fﬁf ?%%A?)O@?d‘ ré%ilo %?e@n#\lﬂo F\[}Brci 3 sec. in the
[foslll_ta‘d/ﬁ nglllg%r UsoL nave Mokl ne demrivaes, PHnR44EDTZ) pRAMS.0. The

hémogedBuonisoeny fatehs (3 60\, dﬂh;linarﬂ“ h@bfdﬂpm{e 1s suspended in the

et hyl car boxam do- adenosi ne) {200 00 d rr) and ,
wifenpretey p@@@q@ésaalﬁndb aag/Ad dBredford n@%h@% Ahauots of the

nonsBseLLC Mg, oL tpsy qompound. 50 Tn @ catal

in vag%]hgvr%to\é&;291%{,%6@41@_1{@ M%%gﬁ{eof?&?)géation (2 png 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 pM R-
PIA (1\16-[L-2-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),
wash 4x with 1 mL ice-cold 50 mM Tris, 10 mM MgCl,, 1 mM EDTA (pH 8.0) on
96-well Brandel Cell Harvester. Detection of activity: in gamma-counter (1470
Wizard, Wallac). Inhibition [%] = 100-((activity in the presence of test compound -

non-specific activity)/(total activity - non-specific activity))*100
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35 Whatman G-/ B glass fibre filters (presoaked for 3
hours in 0.5% pol yet hyl eni mne), wash 4x with 1 nL

woeesdmabide 50 MM Tris, 10 nM MgCl2, 1 mM EDTA, OCo®/HX52003/000095

NaCl, pH 7.4) on 96-well Brandel Cell Harvester.

Det ectl on of activity: in beta-counter (1450

M crobeta, Wallac) in the pres¥hce of 200 L of

H Safe-3 coctail. Inhibition 5 [% = 100-((activity in

the pHBgsatadsnoséw Acseganiad bindisg. speci fic

ctivity)/(total activity - non- s ecific act|V|ty)2 )
RPN FREMRFECORISRENSAY qve@zém el smfrrdowgi ghlden hgmster expressing

N o TP

& ﬁa@eﬂﬁﬁﬁm%g%%%gf e i8ind Bipide RUERBN el SHorflhe cells by
%ablh% tBERNREL B °C PRy, rﬂﬁe’iﬁhem-el116aré)sus ldédriﬁ/llce cold PBS washed
CPX (8-cycl opent Ayl -1, 3-di propylxant hi ne)

B&ﬁhﬁeﬁ)&@ltﬂnbe)ccﬂdCPB@Othﬁﬁ%d (1000 x g 10 perc) (Sigma 3K30) and

(5' - N-et hyl car boxam do- adenosi ne) to define

h@mogplmtccﬂ iusing nefilery homagesizer dBpBravn Potter Sytadl 1500/min rotation
100 gL for .30 mn at 15 room tenperature.

I

9o for h1PC. 28 WgnipllpaGDE RS SUYITBSGH Ml HCY, pH 7.4. The

éérﬁééﬁrg%tﬁr'rfééc%nifiﬁ%%ﬁ 5000 do ol HEH AR & epided in the
I t

o<l DR Tohe AR S L BRI medBiC Aot of the

fRfibrhne pRepaeitdmCAYRiREd 6L49PC.M crobeta, Wallac).

I nhi bition [% = 100-((activity in the presence of

Baxling pfotooolp ammﬂ)ate GbiO-hpg andrbraactprepdryfio (30 AL protein content)

activity - non-specific activity))* 100 Results W
isosnbeiion hufiso QunMsTa@, Buwx@léua@anogxnadteamwscnpﬂ 74), 10 nM

L;g@ﬁsf%’n 'égls%ﬂqr@ %? ah M né?émeS (% 0@@&&@9259%3%%1\4 R-PIA
0 sgoc%ﬂ&gﬁgé%r%éﬁﬁh@%%és% oF° bkt TR né%%psgfmmg o test

r r r
RSa 0 AR 4 01 85 {39 . i v

Whatian SH/B: glﬁwﬁbfbaﬁﬂers:‘@pfc‘:soé\ked\in ASEpolPethylenimbfeOfor 3 hours)
1949). The I1C50 is converted to an affinity constant

ash) Ay veipl 1 enk.i se-aid t He nOMe dgisP(pid o7 #) eaqui6-well( Brandel Cell
ﬂgvg%%g%g%%uggdofV\a{anvnyPﬂrlf ?l?ef ;resg}lgec gtg rSOO Pﬁfrort[aIPIPSlafeG coctail in
beta-counter (1450 Microbeta, Wallac). Inhibition [%] = 100-((activity in the
presence of test compound - non-specific activity)/(total activity - non-specific
activity))*100
Human adenosine A, receptor binding

Binding protocoll: Incubate 7 pg of membranes (human A,, adenosine receptoré
transfected into HEK-293 cells, source: Receptor Biology, Inc.), buffer (50 mM
Tris-HCI, 10 mM MgCl,, 1 mM EDTA, 2 U/mL adenosine deaminase, pH 7.4), 20
nM [PH]CGS-21680 (2-[p-(2-carbonylethyl)phenylethylamino]-5-N-
ethylcarboxamido-adenosine) (200.000 dpm) and 50 uM NECA (5°-N-

ethylcarboxamido-adenosine) to define the non-specific binding of test compound,

in a total volume of 100 pul for 90 min at room temperature. Filter in vacuum over
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WO 2004/ 046146 PCT/ HU2003/ 000095 36 Several conpounds
of the general formula (1), (I1), (I11), (1V) and (V)

wdi2e@loayide r emar kabl e bi ol ogi cal effects. Mst PaOPENR26031000095

activities are exhibited by the conmpounds of the
general formula (1) defined in clainms 1-3. Especially
advant ageous- are the conpounds’gi ven in the Exanpl es,

R AT A R T i oM.
I, N R
gle 7RG 988vell BrafddleCtl] HarkBe UDRBRALBL %Fﬂgitﬁlin beta-counter

a and A2b receptor subtypes. 10 Further,

(st Microbttal Wehllad)Ghithe padsehed bALENQISoARESMedd coctail. Inhibition
admnistration is long, their ED50 values are | ow,

[%éi 10@x(activiagiic dhe pradesdadef et eahppumd F hea-speeific activity)/(total
advant ageous. _These ahove data favour the therapeutic

AP PICaRAPRALiE BetivibypbLMYs of the general formula

(1). 15 WD 2004/ 046146 PCT/ HU2003/ 000095 37 dains

1. Conpounds of the general fornula (1) R3 (i RIR2)n

LN (R NN R7 (CH2) m
A X u?vfzc!?n% eno?m/e Ao re(cep)or bz%dlz\ll'zg (Cr2)

Binding protocol: incubate 20.8 pg of membranes (human A, adenosine receptors
transfected into HEK-293 cells, source: Receptor Biology, Inc.), buffer (50 mM
Tris-HCL, 10 mM MgCl,, 1 mM EDTA, 0.1 mM benzamidine, 2 U/mL adenosine
deaminase, pH 6.5), 32.4 nM ["H]DPCPX (8-cyclopenthyl-1,3-dipropylxanthine)
(800.000 dpm) and 100 pM NECA (5'-N-ethylcarboxamido-adenosine) to define
non-specific binding or test compound in a total volume of 100 pl for 30 min at
room 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 Brandel Cell Harvester. Detection of
activity: in the presence of 200 pL of HiSafe-3 coctail in beta-counter (1450
Microbeta, Wallac). Inhibition [%] = 100-((activity in the presence of test

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

Results

We consider the compounds as biologically actives ones if they inhibit the
binding of the radioligand on human adenosine A; receptors with an activity above
80 % at 1 uM in our experimental conditions.

The dissociation constant (Kg) of ['*IJAB-MECA on CHO-hA3; membrane
preparation is determined by isotope saturation studies with the help of Scatchard
analysis (G. Scatchard, Ann. N. Y. Acad. Sci. 51:660, 1949). The ICs, is converted
to an affinity constant (K;) by application of the Cheng-Prusoff equation (Y. J.
Cheng and W. H. Prusoff, Biochem. Pharmacol. 22:3099, 1973).
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NZ O~ (CH2)o 10 5 (R)p wherein Rl stands for
hydrogen atom or a straight or branched Cl1_4 al kyl

waroudpH614R2 st ands for hydrogen atom or a straPQimHU2003/000095

branched Cl14 al kyl group; 10 R3 stands for hydrogen
atom or a straight or branched Cl_4 al kyl group,
C3_6 cycl oaI kyl. group a phenﬂ6, thienyl-, or furyl

ot ra SAYSel ChenlngSo e s tunla D o) 4Th ) and (v) display
Péﬁ&%ﬁfé $told ?:lhlfoéf\feg% OllUf O{mﬁ&ltgrgeﬁ?@‘t,lﬁ]n% %8 !gxl_np\%rsd by the

ve- rrerrbere et er oarona IC rrng co

ebmpbiRSs Nbf F BB beher At TF/myIAT (?nfde\fﬁleﬁerﬂfe f%lqrns 1- 3 Espemally

het eroaromatic rihg containi ng nitrogen atoma

adeamxy@es ftahe componads igivepdanthatfxangslds, aneir IQW/;HBQJ are in the
atom optionally substituted with one or nore strai ght

vmgerfah8hed il 20Qndl Kgralyes oft theimgbdt aivahtagacisedompounds are
Cl4 1_;';Hdkox group, or halogen atom 20 R4, R5, R6 and
B 3 ently stand for hydrogen atom strai ght or

b C1.4 all | he
|fin§& Bt B T SR I 3&@9@%@ gfat least 3
E%’ b B md bR ﬁ’dé)rm &gﬂ%a@%rﬂurﬁﬁn %ﬁeﬁﬁnéﬁ stand dOAZb receptor

rogen om an orm toge
ﬁyésenedl oxy group; R8 stands for hydrogen atom or
for cyano group, am nocarbonyl group, Cl4
al koxjoahé&nlyd dgraviom, oftihelracyiof rad iravensds and drdl administration is
i ndependently stand for hydrogen atom straight or -
bmsndh@l@ ER3y aaliegyareglooypthe3taxienlogical leptl sidewffeciX profiles are
ands for -CH2 group, NH group, -NR11l- group, or
Y%Fﬁﬂeoﬁﬁom oxygen atom sul pho group or sul phoxy

groupyr M) erbeolvré (ﬂ ta fAVOUL the therapeutic apphcatlon of the compounds of the

general formula (I).



straight or branched Cl1_4 al kyl group or C3_6

cycl oal kyl

group; 10 Z neans oxygen atom sul phur

watowo4eit group or NRL2- group, - wherein RLPCSAHAIRONES/000095
for straight or branched Cl1_4 al kyl group or C3_6

cycl oal kyl

group-; n has the | ue of zero, 1 or 2; m

has the value of zero, 1, 2 or'3 15 o has the val ue

of zero,
t he val ue

1 3 p has the value of zero or 1 r has
G

or 1, with the proviso that at |east

one of mand o is different fromzero, and their

salts,

sol vates, and isoners, as well as the salts and

5ol vaCemponatsef the @hezal foampaynds of the general

formul a
(I RIR2)n

(CH2) n,

) WD 2004/ 046146 PCT/ HU2003/ 000095 39 RS

RA X8 R/ 1 ~R(R .)" RNr N R7

NZO'" (CH)o 10 (R)p as defined in daim

1, .wherein Rl stand®® for hydrogen atom or a straight
or branched Cl1_4 alkyl group;
(CRR?),

wherein

Rl
R2
10 R?

15

20 R,

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

R’ R® and R’ independently stand for hydrogen atom, straight or
branched C;.4 alkyl group, straight or branched C,, alkoxy group,
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5 R2 stands for hydrogen atomor a straight or
branched C1_4 al kyl group; R3 stands for hydrogen

watewo4eea strai ght or branched Cl1 4 al kyl gr eap/HUZ8038)00095

cycl oal kyl group, a phenyl-, thienyl-, or furyl group,
optionally substituted wth o&g or nore straight or
branched C1_4 al kyl group, stt%aight or branched Cl1_4

| k hal tom . 10 R4 RS d, R7
ndependentl JrSYaHRPO hGRRTLAIPR: By Ret 7 G TgHd for hydrogen

branched C 5 AHG% ' ?ﬂe‘a"c‘?}g' .

al koxy gr oé%ﬁlnghggr (%%9 grgﬂ%%égétﬂ%%g%ﬁlﬂg om1 r%ﬁé’

and RR®st ag@nf9tonugiReen 8dMner ARtLyRRo @eugamﬁfd@hrbonyl group,
t oget her a net hyl enedi oxy group; R8 stands Tfor

hydr ogen aOqpatkoxyoarboygingrogp.acapboangmapar bonyl group,
15 C1_4 al kol>6ycar bonyl group, carboxy group; R9 and Rl

i ndepBndwedtRy sirdegetdamtlyystrnd dar dxydrogest ateinghstragght or branched
branched 1 4 al kyl group, C3.6 cycloal kyl group, X
stands for JMY@F%H;,CWHILYCW,@OW 1- group, or

sul ph atog X ato S ho gro or sul phox

gr oup% \/\heﬁtgbﬂs &1)1/_ 8 O%O_W'a@ij’ﬂlp ’ %}?Rbr' an ng’aorc%“.lﬂhur atom,
al kyl grou Cc I 1 4/ 04681465 11

PCT/ HU2003 6%%%‘9?"%330@’%%‘5%3’58% haotxylr?%l%gl | Bﬁl?}?% R means
atom - NH sigiigHPoObrahitedt CO) IR grouph®r@l feyRlGalky1aseap;

for straight gr branched C%f gf?k{ﬂ grou%égfr C3 Gyag% P

cycl oZl kyl npansipxygen hasnt sidphal atennf-Ndér grodp or -XNR'S- group, -
in has the value of zero, 1, 2 or 3 0 has the val ue

of zero, 1whegrein R~ standssfor méraightuy rngked Con alkyl gepyp or Cse

the val ue of Z@'i(o or 1, with the proviso that at |east
one of m at¥PloYKYL8PTerent from zero, 10 and their

salts So'%gslt%%’vaﬂ[%dof%gﬁgfgr%as well as the salts and
: oun

sol va?es t'her eof . s of the general fornula
(1) 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
r has the value of zero or 1, with the proviso that at least one of m and

o is different from zero,

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

2. Compounds of the general formula (I)



R3 (Il RRR) )n RA X589 RR(R RN\ r NR7
(CH2)m NZ 0~ ~ (CH2)o 10 (R )p 15 as defined in
wGQhkeidrmaeilic- 2., wherein Rl stands for hydrogen aComu2003/000095
met hyl group; R2 stands for hydrogen atom or nethyl
group; R3 stands for phenyl- or thienyl- or furyl
group; WD 2004/ 046146 PCT/ HU2083/ 000095 41 R4, R5, R6
and R7 independentlé stand for hydrogen atom strai ght
or branched C1-4 31ky| group, straight or branched C
I -4 al koxy group, h droxy group or hal ogen atom or
R4 and R7 stand fofc%m,pgen atom and R5 and R6 form
together a 5 rre‘{ hy| enedi oxy group; R8 stands for
hydrogen atom @&~ cy@no group; R9 and R10 stand for
et hyl -, _@&thyl - or cycl opropyl group,
X nmeans -N 2 vl ngen atom Z neans oxygen
atom sul phgr H group or NR12- (Rr)oup,-

R N
R’ \tgﬁ /" (CHy),,
N

Z

O N—(cHy, »ﬁ
10

hydrogen at8m |

as defined in Claim 1, wherein

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

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

R? stands for hydrogen atom, or a straight or branched C_4 alkyl group,
Cs.6 cycloalkyl group, a phenyl-, thienyl-, or furyl group, optionally
substituted with one or more straight or branched C;4 alkyl group,
straight or branched C;.4 alkoxy group, or halogen atom;

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 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,
C1.4 alkoxycarbonyl group, carboxy group;

R’ and R" independently stand for hydrogen atom, straight or branched
Cy.4 alkyl group, C;.¢ 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 alkyl group or Cs.4 cycloalkyl group-;



10

15

10 - wherein R12 stands for straight or branched Cl_4
al kyl group or C3_6 cycloal kyl group-; and n has the

woabum4ei6l; m has the value of 2, o0 has thePCaHI20/000095

15 p has the value of zero, r has the value of zero
and their salts, solvates, and4630rrers, as well as the
salts and sol vates thereof. 47 Conpounds according to

d ai 1.-3., .as follows: 20 . 12

- (o Bonzy A cou@en . SHIRs gfom, -NE- group or -NR' group, -
1, 2- al gui nQli1e-2pta : ' '

1" (o Bonzvi o Ro Ay for SELDH B BEIRAEAT 1 aligt gggup or Cae
bonyl ) no hreRcRai 9- Furfuryl am no- |

0- cyano-i mcgazo[k@%%(%giiqui nol i ne- 2- car bonyl ) - 4-

met hynpi pethagz itreevale of zero, 1 or 2;

1- (9- Furfuryl am no-10-cyano-i m dazoll, 2-al qui nol i ne- 2-

car boy| ) pihpethesvales of z¢ro, Eu2 pudyl ani no- |

0 cyaner | muden fade 32kt 215 >

1- (9-Tenyl am. no- 10- cyang-i m.dazo[ 1, 2-a] qui nol i n-2-carb

ony(/l ﬁor%h%ﬁ%ﬁg‘}%ﬁe ?/[f%fgp-loé I arri[ no- | ! 8 cyano-i m dazo

[ 1 2ral QUnaewdGalde GR7LRNGY 1 SHARIRE plRiEP B A Rbdfone of m and

PCT/ HU2003/ 000095 4 eir sa vat es and

I somebds different froaszdrbe salts and sol vates thereof.
5. Process for the preparation of the conpounds of the

gener ahd tlminsdlts, folyatRs, and isGNRA) as well a% the SalR #hdsolvates thereof.

3. Compounds of the general formula (I)

R3
l
(CRTR?)_

s |

(R)

RT =< — (CHz)m\(
N

Y4

0 |\(CH2)0 )&
10

R,
as defined in Claims 1.-2., wherein

R! stands for hydrogen atom or methyl group;

R*>  stands for hydrogen atom or methyl group;

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



10

15

20

25

30

6/ 1\ (R)r RNNR7 ( (CH22mNZ 01 ~ (CH2)o0 10
5 (R)p and their salts, solvates and isoners, wherein

wonowhaefiormul a R, R2, R3, R4, R5, R6, R7, RBCTM2003/000095

R', X, Z, n, in, o, p and r have the neaning as
defined in Cdaiml., characterized in that a conmpound
of the general formJIa(VIII)41109 (R)r (CH2)m

rl;]F No,Z 4’( aCF?fR%gWi/ bL]él%Eg%tﬁ}q%l\é\fggtraglgP fq;{gay%%@l i@tﬁ{]ﬁ,lstraight or
5 2ol oS GhM 20 1) oS5 B e oy o
PCT/ HU20031,08989%rodiPor FoBerlhfdm,br (I 4 XRS5 R3$ 6
R* and R’ stand for hydrogen atom and R’ and R® form together a
methylenedioxy group;
R®  stands for hydrogen atom or cyano group;
R’ 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
cycloalkyl group-; and
n has the value of 1;

m has the value of 2,

0 has the value 2,
p has the value of zero,
r has 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-10-cyano-imidazo[ 1.2-alquinoline-2-carbonyl)-4-

methvlpiperazine

1-(9-Benzylamino-10-cyano-imidazo[ 1.2-a]quinoline-2-carbonyl)morpholine

1-(9-Furfurylamino-10-cyano-imidazo[ 1,2-alquinoline-2-carbonyl)-4-

methylpiperazine

1-(9-Furfurylamino-10-cyano-imidazo[1.2-alquinoline-2-

carbonyl)piperazine:

1-(9-Furfurylamino-10-cyano-imidazo[1.,2-a]quinoline-2-

carbonyl)morpholine

1-(9-Tenylamino-10-cyano-imidazo[1 ,2-a]quinolin—2-carbonvl)niomholine

1-(9-Tenylamino-10-cyano-imidazo[1,2-a]quinoline-2-carboniy)piperazine




10

15

RNN R7 OH - wherein R, R, R3, R4, R5 R6, R7,
R8, X and n have the neaning as defined in Caim

woanm/o46if46 desi red, the substituents of the resBCTIHUZ003/000095

conpound 5 of the general forrmula (1) are transforned
into each ot her by known nethqgf, and/ or the conpound

of the general formula (1) is ansfornmed into its

sal t e i.ner f i

col vaiid LIRS sot¥hneh B 1R Gs, 40l bE iREadhtsling spivates thereof
active isoners, or the optically active isoner is
transforned into the racem c conpound. 10 6. Process,

gs dePravess for thé prepadatiorchfthacoaiponads bfitHehginetdleformula (1)
acylation is <ecarried out in the presence of a base,

in an organic solvent. 7. Process, as defined in

claims 5.-6., characterized in that the reactive 15
derivative of the &Rid of the general formula (1) is

the appropriate acitl hal ogeni de or nixed anhydri de.

8. Process, as def {@GB¥®R3)p clains 5.-7., characterized

in that the orga ic| sol vent is a hal ogenated

hydr ocar bon, prgtergbly chloroform 20 9. Process, as
defined in_6laijns 5)-8. _gcharacterized in that the

base is an™x ] 5; preferably triethylamne. WO
2004/ 046146 / 000095 44 10. PH&)aceuti cal

corrpositiogi zed in that it cpntains one or
Nener al forw%l) R3 (i

nore  conpounds| .of
RR2)n R4 X 5R8 == 7 (CHy)y,
N

Z
0 N—(cHy,
10

R ),

and their salts, solvates and isomers, wherein in the formula Rl, R%, R3, RY,
R, R6, R7, Rg, R, R"Y. 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 (VIII)

9
(R):

f (CHz)m %
N (CH), &
10
R ),

Vil

H

— wherein R°, R'®, Z, n, 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

I



RR(R RNr NR7( (CHZmNz 0' ~ (CH)a 10
(R)p - wherein in the formula Rl, RZ R3, R4 RS R~ R7,

We20RA461HA0 X, Z n, m o, 5 p and r have the Peamiu2g03/000095
as defined in Claiml.,- and/or their salts, solvates,
i soners, the salts, solvates thereof, and one or nore
auxiliary materials, comonly4dised in the
pharmaceutical industry. 11. Pharnaceuti cal
conposition as defiR&d in claim 10., characterized in
that 10 it containd as active substance one or nore
of the compounds dé€RAB&,in claim3. 12. Use of the
compounds of the gerieral formula (1) WD 2004/ 046146
PCT/HUZOOB/OOOQQ% ¥ R31 (i RIR)h R4 X5 R/ R
89 RI (%5)r N NJR7 (@2)m N Z

N

— wherein R!, R%, R®, R R’ RS, 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 (I) are transformed into each other by known methods,
and/or the cofnpound of the general formula (I) 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 (I) 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.



.O~ (CH2)0 10 (R )p - wherein in the formula Rl, R2,

R3, R4, R5, R6, R7, R8, RO, R1O, X, Z, n, in, o, p,
wanaa4ro4bidge t he neani ng as defined in claiml. PCTEIU20038000095

treatnment of pathol ogi es where A3 receptor plays a

role in the devel opment of the Lfi sease. 5 13. Use of

t he conpounds of the general &t mul a () R3 I ((;

ol Bparitateutiah) foroqsitive h7reRLSH B shingHaT ikeoReiisighe or mor
W R6 if 0. d h th '
nmeani ﬁéi@gﬁgg{?gggl er?eg:%lglgrr%ﬂlilgl-(ﬂasoAB ?gce[)t o?ve °

ligands, in the 10pgase of disfunctions of the heart,
ki dney, respiratoryysystem and central nervous

system for inhibi :(bﬁﬁ' f the protective effect of the
adenosi ne on the grow nﬁ“ tunoric cells, for
prevention of thg degranul ation of the mast cells, for

WD 2004/ 046346 PCT/ XIU20038/ 000095 46

R R o
. R),
R N™ SN
RT = 7 (CH),
N Z

o |\\‘(CH2)0

10

(R)

- wherein in the formula R', R? R} R*, R®, R®, R7, R}, R®, R", X, Z, n, m, o,
5 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.  Pharmaceutical composition as defined in claim 10., characterized in that
10 it contains as active substance one or more of the compounds defined in

claim 3.

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



inhibition of-the formation of the cytokines, for
decreasing the inner pressure of the eye, for
wonbi4muéi4on of the TNFa |iberation, for hinder PaG/HU2603/000095
mgration of the eozinofil and neutrofil granul ocytes
and other inflamuation cells, for inhibition of the
constriction of the trachea, afmd for hi nderi ng
infiltration of 5 tge bl ood pl asma t hrough the
bl ood-vessel . 14. e of the conpounds of the genera
formula (1) R3 (i /RIRR)Nn R&A XRR89 R(R)r N-=N
R7 (CH2)m Nz 0 (CR¥BB)o 10 (R)p - where in the
fornmula R1> R2 R4> R5 R6 R~> R8> R9> R10, X, Z, n,
n-o>p >>> R > X10 and r have the neaning as
defined in ﬁfﬁ receptor antagonists, as
active ing 2Nt i i nfl ammat ory, amtiasthmatic,
antiischem )ressant, antiarrhy®)pc, kidney

function pig » r preventlng, ant i par ki nson
or cognitive iqn_s |nulat har praceut i ca
conposi tions t|v of conpositions
whi ch can be used in th |qeatnent 15 op prevention of
the foll ow ng disease |nJury of the art nmuscl e
during reperfusion, ronic il Ductxye pul monary

di sease (COPD), adult resplratory i ns{figpency
(ARDS) - including chronic bronchitis, p nary
enphysema or difficult breathing-, allergic¢Preactions

(€. g.- whedif i theRrARila RVYRY TUREAR’ IRERONRESRY R 10
nettl e-rush, scleroderm, arthrgtélls{) R é?{@alu{t o]i{rr’rmxhz 1, 1, 0,

di seasesnd r have the meaning as defined in clalm 1.- for the treatment of

pathologies where Aj; receptor plays a role in the development of the disease.

13. Use of the compounds of the general formula (I)

|
(CRIR?)_

9
(R)

r (CHz)m\/
N

Y4

| N (CH,),
10

(R ),

r

- where in the formula R', R% R®, R, R%, RS, R7, R%, R%, R, X, Z, n, m, o, p,
and r have the meaning as defined in claim 1.- as A; receptor ligands, in the
case of
disfunctions of the heart, kidney, respiratory system and central nervous
system, for inhibition of the protective effect of the adenosine on the growing

tumoric cells, for prevention of the degranulation of the mast cells, for



10

15

20

20 inflamuatory bowel diseases, Addison di sease, Crohn
di sease, psoriasis, W 2004/046146 PCT/ HU2003/ 000095

wazodigeiases of the joints, hypertonia, abnornBCT/HU2003/000095

neur ol ogi cal functions, glaucoma and diabetes. 15.
Use of the conpounds of t he geg ral formula (1) R3
| R R2)" R4 X5 8 R/ R (9 R~ NN R7 ( (CHQ)m

R%ﬂﬁ% é@’ F\ts?r‘{l%mhgf t}%hl‘%;tg@lngs}fg? dfF’t?orregSlﬂlg éli%lnner pressure
2 grvrﬁotﬁ’g ThERE B idibfih (e TRFS Abion, T AfidedBe the migration
ast hmaf t&REziABH] ﬁﬁ@ﬁeu&bﬂ Ind ofte ?{%ﬁérﬁm%gon cells, for

1
i nfl ammat ory di seases, | scE m a, © ypoXia, ‘arr
of t hanhibkilioneaf themsdi@msﬂsth@ftrédh@a,kaﬂﬁfdr hindering infiltration of

the blood plasma through the blood-vessel.

14. Use of the compounds of the general formula (D

|
(CR'R?)_

s |

R 9
(R)

N
= /~<CH2>,,,»/
N

Z

l \\(CHz)o )<
10

R ),

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 A; receptor antagonists, as
active ingredients of antiinflammatory, antiasthmatic, antiischemic,
antidepressant, antiarthythmic, kidney function protective, tumor preventing,
antiparkinson or cognitive function stimulating pharmaceutical compositions
and as active components of compositions 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,



WO 2004/046146 PCT/HU2003/000095
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diseases of the joints, hypertonia, abnormal neurological functions, glaucoma

and diabetes.

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

R3
|
(CR'R?),
i R* X 8
R R (Rg)
R6 N"SN
R! = 7 (CHy),
N z
0 N—(cHy,
10

- where in the formula R', R% R’, R, R, R%, R", R}, R>, R®, X, Z, n, m, o, ,
and r have tﬁe meaning as defined in claim 1.- as active components for the
treatment of pathologies like asthma, COPD and ARDS, glaucoma, tumor,
allergic and inflammatory diseases, ischemia, hypoxia, arrhythmia of the

10 heart and diseases of the kidney.



