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| SOTOPI CALLY MARKED QUI NOLI NE DERI VATI VES AS ADENOSI N

A3 RECEPTOR LI GANDS The present invention relates to
wa@od@aoziza A3 receptor |igands |abeled with i odP@EHU2005/000120

i sotops of mass nunber 125,1within those favourably to

ant agoni sts and their isoners, to the experi rrent al

t al.s containing the rocess for th
B 0D, e Butio bRt 88 GERuPSln poriRgRRTo Lroms
(1) RHNand their isoners, to the new internedi ates
of the general formula (11) 1 and to the preparation
t her dife. pretenbdhwenfion aelatbs 16 ra:dﬂmoczmrp%ﬁemepibr ligands labeled
several endogenous nol ecul es (ATP, NAD +, nucleic
veith digydin@eisodeps of prags awm ol 25ntwithiul thosey favourably to
i n many physiologi cal processes. The effect of
aptRgMESts e th@momgrﬁsttpdﬁem@emra@m maatesiale saptaining them,

1929. and Sze J Physiol. 68: 213

1q §FTPob DT WETEDREHATLAL B¢ SORPREYEs HEAGS enets! fopmula (1
physi ol ogi cal functions nedi ated py adenosi ne and the

di scovery of newadenosi ne recept®r subtypes give
possibilities for therapeutic application of specific

| i gands (Poul se, S. A dhdégpl , R J . Bioorganic

and Medicinal Chem stry 6: 1998) .
CN
125 N |
Z H
N N~
P

and their isomers, to the new intermediates of the general formula (II)
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and to the preparation thereof.

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
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To date, the receptors for adenosi ne have been

classified into three main classes: A, A2 and A3. The
W@R00s0Bype is partly responsible for inhibitiPQ/EER005/000120

adenyl ate cycl ase by coupling to G nenbrane protein,

partly influences other second, nessenger systens. The

A2 receptor subtype can be subdivided into two further

subtypes - A2a and A2b -, which receptors stinulate

SR oo s bS5 aRbis applicaton of

oot HaarRoPalse Sova 2 QuhE B Vs dBsBefiR abdMedicinal
. jwat i f the A3 t [

g@%@i%@g'%%ofg\g%masgsgr gl segondrrgregggﬁgg: Sslyzt ens:

I nhi b];](t; ' dﬁe?&hé‘%@%ﬁ%ﬁ _If% CBifsird HINEeahEAY classified into three

phosphol i pase C an adenosi né receptors are

ﬁqﬁiﬁ‘%lh&e%?V%wAzowﬂ”%ﬁnThéeQH' 8ty tiis‘F 01155%}31 ire§Sonsible for

Both Al and a receptors play i1nportan es’in the
iﬁhﬁiitci%g ey ¥ 1a¥s c§6lagd b @bdpivastouRmendirene protein, partly
t he , the adenosine inhibits the rel ease of

influeptes othansedditcensessbngdr sfdtens. ThenAdireteptdrysulitype can be
receptors. In the heart, also the Al receptors nediate
subdivielgdt inte itwat rfopther subtypos r-epAg, samtl dAgyret repich receptors
ef fects of adenosi ne. The adenosi ne _A2a receptors, .
siimulate ot edlenylatei opclase nactivitghdrhearmsgaence eheadenosine A,
striatu di splay a functional interaction with . )
Ig6BRIGTH QW@é&ﬁrbr%cqmlw @tﬁfqdqgrom &ak {GRkist q%{\IA library. Later it
transm s$ '

was prove

it}?e{{' it corresponds to a novel, functional adenosine receptor. The
activation of the A; receptors is connected also with several second-
messenger systems: inhibiting of adenylate cyclase, stimulating
phospholipase C and D.

The adenosine receptors are found in several organs and regulate their
functions. Both A; and A,, receptors play important roles in the central
nervous system and cardiovascular system. [n the CNS, the adenosine inhibits
the release of synaptic transmitters which effect is mediated by A; receptors.
In the heart, also the A; receptors mediate the negative inotropié, chronotropic
and dromotropic effects of adenosine. The adenosine A,, receptors, which
located relatively in a higher amount in the striatum, display a functional
interaction with dopamine receptors in regulating the synaptic transmission.
The A,, adenosine receptors on endothelial and smooth muscle cells are
responsible for adenosine-induced vasodilation.

On the basis of mRNA 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
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The A2a adenosi ne receptors on endothelial and snooth
muscl e cells are responsi ble for adenosi ne-induced

wo a®easizat i on. On the basis of nRNA identifi cap€DHU2008800120
A2b adenosine receptors are widely distributed in
different tissues. They have Reen identified alnost in
every cell type, but its expression is the highest in
the intestine and thebl adder. This subtype probably

bk Braatit, EPLIREDrUEHly H) Yas RiioeShe BeyMiory fupotion in the
rééﬁaﬁHﬁ‘Hﬂ tAB \f%lfscﬂ?dattoﬁ@ 'ahﬁg;lgyé‘%lrr%é’ id the" Ry n“@Pmagt cells.
rec e trssu stri

eptors, where ut1on was detecte
on the protein level, the presence of A2 and A3
receptors was detected on the basis of their nmRNA

| eveConfpariyetes 0N andv &l,5 160eptdds,addieesithe fisarRPdMtBibution was

are rather | ow conparing to other subtypes and highly
defeeted ordehenprotein Aceelenthei peeseace pddra,,anadeAsr esceplors was

primarily in the central nervous system testis, inmmun

dstestehonrtbie dasissof theibmRINolawed. Erpréssiominveds fonAsgfadenosine

St S VSRR e D b gy spcis

essential to ensure that the nol ecul e dges not. bind,
dependen- o wfqnqsn@e dgsenters \Péﬁyeﬁp@ﬁs"e% fadmariy; Bh the central
b5l o e M R IR SR IS ivolved i te
oF QRS el aR AR s A, s b BShEA bensiviy
réa%lt%?lt.es and isoners, which have great

For therapeutic use it is essential to ensure that the molecule does not
bind, or bind only in the case of very high concentration to the A;, Ay, and
Ay, sub-types of the adenosine receptor. Our present invention relates to the
compounds of the general formula (I) labeled with iodo isotops of mass
number 125, and to their salts, solvates and isomers, which have great
selectivity for the Az sub-type of the adenosine receptor.

The [*H]-MRE 3008-F20 adenosine A; receptor antagonist radioligand
is known from the literature. (P.G. Baraldi, Bioorganic and Medicinal
Chemistry Letters, 10, 209-211, 2000). Also known is the [3H]PSB-11 A;
receptor antagonist radioligand (C.H. Miiller, Bioorganic and Medicinal
Chemistry Letters, 12, 501-503, 2002).

Our aim was to prepare A; radioligands of antagonistic effect labelled
with iodine isotop of mass number 125, since these have higher specific
activity compared to those labelled with tritium. The goal was to prepare
radioligands having strong affinity to the adenosin Aj; receptor, but at the.

same time showing high selectivity within the subtypes, i.e, binding in much

‘ higher concentration to the Aj, A,, and Ay, receptors. A further aim was to
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selectivity for the A3 sub-type of the adenosine
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eceptor. The [ H] - MRE 3008- F20 adenosi ne A3 receptor
pacagsorsiest radioligand is known fromthe |itePet/HU2005/000120
P. G Baral di, Bioorganic and Medicinal Chem stry

etters, 10, 209-211, 2000). 4l so known is the

IR R A S a?ﬁ%ﬂ Blarisation §P1BE Ay Jecapior in the
ARt inRie ancEitbu ki oy cof Vﬁ%ﬁrrﬁ%@? SRR AEPR of A

gber 125, since these have higher specific

aac w%ty' conpared to those Iabelled with tritium The

g

affinity t

t
[

r

oal mssuqage&rﬁp&i irfventiohi 920 y‘gfu fhe/ @ikral formula (1)

t he a enosin A3 receptor,
i me showi ng high selectivity thi n t he subtypes,
.e. binding in nuch higher conCentration to the A,

A2a and A2b receptors. @_}further ai m was tohave

adi ol i gands suitable f aracterisation of the

A3 receptor in the dlfferent ti ssues and for the study

of the nmechani sm of acti on o

S
f

R1 stands for hydroge
Cl-4 al kyl group, or a C3

P
0

b

A3 aﬂgagonl sts. The

s of the general
vvhere in the form!la
Lo 0Eg st?tght or branched

-6 Nycl odt group, or a

ubj ect of ou nvent Lo
ormula (1) ai%su i

henyl group, thienyl group, or futyl group,
ptionally substituted with one o re_straight or
ranched Cl-4 o) R2

and their isomers — where in the formula

Rl

stands for hydrogen atom or a straight or branched C,4 alkyl group, or
a Cs¢ cycloalkyl group, or a phenyl group, thienyl group, 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, or
for a 5- or 6-membered heteroaromatic ring -containing one, two or
three nitrogen atoms-, or for a 5-membered heteroaromatic ring -
containing one nitrogen atom and one oxygen atom or one nitrogen
atom and one sulphur atom- optionally substituted with one or more
straight or branched C,4 alkyl group, straight or branched C;4 alkoxy
group, or halogen atom;

stands for hydrogen atom or for a straight or branched C, 4 alkyl group,
or for a phenyl-, benzyl-, thienyl- or furyl-group -optionally substituted
with a methylenedioxy group, or one or more straight or branched C;.,4
alkyl group, or straight or branched C;, alkoxy-, hydroxyl-,
trifluoromethyl- or cyano-group, or halogen atom-, or for a 5- or 6-
membered heteroaromatic ring -containing one, two or three nitrogen

atoms, or one nitrogen atom and one oxygen atom, or one nitrogen atom
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al kyl group, straight or branched Cl-4 al koxy group,
or halogen atom or for a 5- or 6-nenbered

whedoeiosgrbMati ¢ ring -containing one, two or tPRCEEU2005/000120

nitrogen atons-, or for a 5-nenbered heteroaromatic
ring - containing one nitrogensatom and one oxygen
at om or, one n'trogagn ato

| phyr . .
opt 1 G Py sUERIRTPBE- Gt ooyt il or gpore staight or

br angh 1.4~al K r raihgh r d -

Al ko age e, Cot sy gt Srptia"ts Bl iy grou, or
at om trai ght or branched C 4 al kyl group, or

for aﬁ)%ﬂég{l/la??&benzyl -, thienyl- or furyl-group

-optionally substituted with a nethyl enedi oxy group,

or one or nore straight or branched C -4 al kyl group,

or sthaiadied peaRfRGEhe@bod e ibRtiYuents \dé @y Ybtlows:
trifluoronmethyl- or cyano-group, or hal ogen atom, or

for &Bp-stedight oebencted«@ e alicdmarowp rwegmean methyl-, ethyl-,
-contal ning one, two or three nitrogen atons, or one
mriopybgasopopyl g ritghe isobudgh, accondary-lutyl-yitertobatyl-, preferably
atomand one sul phur atom -optionally substituted with

athgl-oor metleylsgnaalipght or branched G -4 al kyl group,

straight or branched G - al kgxy group, or hal ogen

at omBpstrighiconbanhed Gi4 a0 sTeUR s Maanemeshex s, ethoxy-,
as follows: By straight or branched C -4 al Iﬁ){l roucg

RROPREXN MSORYPROX ¥y, h PUEOXYip, o J§PRULOXY 1 $5351DMLORY 1,y 01T -bULOXY-,

BRRRULY) et SR B RGY fhoup, &1~ Buty1 - preferably

By Css cycloalkyl group we mean cyclopropyl-, cyclobutyl-,
cyclopentyl- or cyclohexyl group.

The heteroaromatic ring containing one or two or three nitrogen atoms
may mean 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 with a Cy_4 alkyl, or alkoxy group or by a halogen atom.

The heteroaromatic ring containing one nitrogen atom and one oxygen
or one sulphur atom means oxazole, isoxazole, thiazole, isothiazole ring. The
ring is optionally substituted with a C;4 alkyl, or alkoxy group or by a
halogen atom.

A favourable group of compounds of the general formula (I) is formed
by the compounds -wherein

R! stands for phenyl-, thienyl- or furyl group

R? stands for 4-methoxyphenyl-, 3-methylphenyl-, 3-methoxyphenyl-,
2-thienyl-, 3-thienyl-, 2-furyl- or 3-furyl group.
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ethyl - or nmethyl group. By straight or branched G -4
al koxy group we nean net hoxy-, ethoxy-, propoxy-,

WO s@p/osPBaKy-, but oxy-, isobutoxy-, sec.-but oxyPCT/HU2005/000120
tert.-butoxy-, preferably ethoxy- or nethoxy group. By
C3..6 cycloal kyl group we neag cycl opropyl -,
cycl obutyl -, cyclopentyl- or cycl ohexyl group. The
het eroaromatic ring containing one or two or three

B o

' e, pyrazine and 1,3,4-triazine ring. The ring
a]?ésw%gﬁlfégn@il ly substituted with a C -4 al kyl, or al koxy

group or by a hal ogen atom The heteroaromatic ring
contai ning one nitrogen atom and one oxygen or one

sul pmweﬁmmaﬂ%x]a@@bﬂ-béﬁ@qaﬂﬁhaaJcbvhﬁaqhﬁmolin-z—
i sothiazole ring. The ring is optionally substituted
yhbehzamde 4 al kyl, or al koxy group or by a hal ogen
atom A favourable group of conpounds of the general
f or M ethoxy-&V-{ 0+ e llidgo-vh R2-thiepylmdthylamine]-3 -¢anoquinolin-
stands for phenyl-, thienyl- or furyl group R2 stands
2fydybenzasidexyphenyl -, 3- net hyl phenyl -,
3- net hoxyphenyl -, 2-thienyl-, 3-thienyl-, 2-furyl- or
3-furyl group. Especially favourable are the follow ng

Conplgﬂ?t%%r %agfel&lorfgth\ém ihb/ertlﬁgn is the preparation of the compounds of

the general formula (I)

r1

”\N)
CN

125 N l
Z H
N >SN
O)\ R 2
and of the intermediates of the general formula (II).

R1

”\N)

///eo
/
Y
(2]
pra

>_
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above criteria: 4-Methoxy-Y-(6-][
I']i odo-4-benzyl am no- 3- cyanoqunol i n-2- yl)benzan de

wd2et0Rcxy - i V- (6- [ PCT/HU2005/000120

I]iodo-4-[2-thienyl met hyl am no] - 3- cyanoqunol i n-
2-yl)benzam de. Further subject of the invention is
the preparation of the conpounds of the general
formula (1) RL HN and of the internedi ates of the

e PR, & A A B s i o
i S %@d fPton, fid MRRENE Yo gencral
ORI SI6 B AR anie st B iriiacalshd sbove, K
RLRES Tor gﬂ%@gﬂﬂ B Hrﬁn@l%d mve bl 9@5@9@@,%@%1_ or butyl

he general Tormul a are pre ared Y reacting t
RRAPri at e conpounds of the general fornula (I1) W|th
unsupported [ I']Nal, in the presence of an oxidant.

rTrggl L rh;a?l})ergc;c&g ;mcor(hngdnt oumiragnéonsthestdapolinds of the general
formula (I) are prepared by reacting the appropriate compounds of the general
formula (IT) with unsupported ["*’I]Nal, in the presence of an oxidant.

The reaction is carried out in aqueous methanolic medium (pH 3), at
room temperature.

As oxidizing agents, peroxides for example hydrogen peroxide, N-
halogeno-succinamides e.g. N-chloro-succinamide, or chlorosulphonamides,
preferably chloramine-T can be used.

The product is purified by reversed-phase high-performance liquid
chromatographic (RP-HPLC) method using silica gel based C;3 modified
packing as stationary phase and methanol-water binary mixture containing
0.1% (v/v) trifluoroacetic acid as eluent system, with flow rate of 0.9 ml/min.
Detection is carried out by UV at 272 nm; detection of radioactivity is

carried out by flow liquid scintillation method.

According to our invention the compound of general formula (II)

R

He
\ N
3
R\ CN
3 NN
R*—Sn } |
VZ H

= N N e
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roomtenperature. As oxidizing agents, peroxides for
exanpl e hydrogen peroxi de, Nhal ogeno- succi nham des

W@ 2@6/0384chl or o- succi nam de, or chl or osul phonaP€TEE2005/000120

preferably chloram ne-T can be used. The product is
purified by reversed-phase high-performance |iquid
chromat ographi ¢ (RP-HPLC) nethod using silica ge

based G 8 nodified packing as stationary phase and

o R pa Bo Bls RSB0RAL Rt i Yol o)

of 0.9 mM/mn. Detection is caggried out by U at 272
nm detection of radioactivitY is carried out by flow
liquid scintillation thod ccording to our

i nvention the conpoun 'g ral formula (11)can be
prepared fromthe appropritate qui noline of the genera
formula (I111) -wherein Rl have the nmeani ngs as
defi ned above and X standsx{g 0o- or bronp atom by
reacting it ig_the [presq i palladlun1caﬂblyst
organi c or |norgan|’ ase apd _organig solvent, with a
hexaal kyl - di st annane XonpdNind. Thénjroduct of genera

formula (I1) is isolated. The;{iznge of the hal ogen
di

atom for trialkyl-stannyl groupds carried out in an
organi c solvent, for exanple 4 Ra'l]e or
di rrethylforrrarri de, or favourably in Nmrethyl -

SRR AP 5 THR 305 S 38 R SRAPLEL IBSA BB s o
1044828t HrBARS atéh! By ABLARS it in the presence of palladium catalyst,
organic or inorganic base and organic solvent, with a hexaalkyl-distannane
compound. The product of general formula (II) is isolated. The exchange of
the halogen atom for trialkyl-stannyl group is carried out in an organic
solvent, for example in dioxane or dimethylformamide, or favourably in N-
methyl-2-pyrrolidone. The reaction can be performed in a wide temperature
range, preferably between 20°C - 100°C. As organic base trialkylamines,
preferably triethylamine can be applied. For inorganic base alkali hydroxides,
carbonates and acetates, preferably potassium acetate can be used. In the
reaction palladium acetate, palladium chloride or
tetrakis(triphenylphosphine)palladium(0) catalysts can be used (Z.P. Zhuang.
M.P. Kung, C. Hou, D.M. Skovronsky, T.L. Gur, K. Plgssl, J.Q. Trojanowski,
V.M.Y. Lee, H.F. Kung, J. Med. Chem. 44, 1905, (2001)), but we have found
that with tetrakis(tri(o-tolyl)phosphine)palladium(0) catalyst faster reaction
and better yield is achived.
The compounds of the general formula (IIT)



preferably triethylam ne can be applied. For inorganic
base al kali hydroxi des, carbonates and acet at es,
w@e@besshl y pot assi um acetate can be used. | n PEEHU2005/000120
reacti on pal |l adium acetate, palladiumchloride or
tetraki s(tri phenyl phosphi ne) pal | adi um(0) catal ysts can
be used (Z.P. Zhuang. M P. Ku 91 C. Hou, D.M
Skovronsky, T.L. @Gur, K PlosR’ J.Q Trojanowski,
V.MY. Lee, HF. Kung, J. Med.|] Chem 44, 1905,
(2001)), but we have flbynd thgat with
tetrakis(tri(o-tolyl)phospNi-he) pal | adi un(0) cat al yst
faster reaction and better|yield is achived. The

conmpounds of the ge farmulaCNI 11)can be
synt hesi zed % ) gCri bed in patenj
appl i cation ‘ process, accordi ng to our

invention is shown iR ; 1. ine-T Further
details of the invention are denpnstrated in the
Exanples, without limting the cllains to the

Exanpl es. Exanpl es Exanple 1. 2

4- Met hoxy-JV-(6-[1251]i odo- 4- Qenzyl &R no- 3- cyanoqui nol

C@{ﬂar?hﬁ?syslb')aﬁ %ﬁg%dl%g r@\;weﬁ%o&e / ggrl’gr qui2 patent apphcatlon WO
d%boggygheny! aroup.

The process according to our invention is shown in Reaction Scheme 1.

R
He ) R!
N \ Ho )
CN 3 N
X Pd[0], KOAc R
X ‘ H 3 i 3\ S
/ ~ 3 —8n
R R R
N j\ Nomsh R/3 N~
n-Sn-_,3
07 “R? 3R/| 3 | R )\
. RYR3
! Il
125]Na
Chloramine-T
R1
i)
CN
125, ~
~Z H
07 “r2

Further details of the invention are demonstrated in the Examples,

without limiting the claims to the Examples.
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a.) To 8 m of 0.1 ng/mM nethanolic solution of
4- met hoxy-i V- ( 6-

WO eo0esMhBt annyl - 4- benzyl am no- 3- cyanoqui nol i NnPCEF/HIUR®S000120

zam de are added 25 m (1.1 nnol) of 1% (v/v)
met hanolic solution of trifl uglrooaceti c acid and 70 MBq
[1251] Nal solution (21 m). Tothe reaction m xture 5
m (2 nnol) of 0.1 ng/m aqueous sol ution of
chloramne-T is added and the m'xtLire is stirred at
room tenperature for 15 mi nut BXaREEr the i ncubati on
periolg‘:ir thelrﬁaction is stopped by the addition of 7nl
(3.5 H8MPBf 0.1 ny/ M sodi um pyrosul fite sol ution

e 1 RN TR G Al b et Y Glhotin-2-
?@B@ﬁ%iﬁiﬁe By this manner 31 MBq of the title conpound
obtained (nolar activity 81.4 GBq/ nmol),

r adi ' r T r ¥ [ -
G or ol Y EEheRut OB PSR TRG o SHRNIOS R, T stands for 4
REROII IV gbration: 29 MBg/m ). b.)4-Methoxy-
-(6-t)¥¥%uetr§/3ﬁ§gngyl - 4- benzyl am no- 3- cyanoqui nol i n- 2-

yl) beazarg d@. uD.c¥3 091 omg/ml methanolic solution of 4-methoxy-N-(6-
4- met hoxy- N- (6-1 odo- 4- benzyl am no- 3- cyanoqui nol i n- 2-
ttiBlﬁ?lBl@Mlﬂleleerﬂyimﬁiﬂ@@-d:ymfoqﬁin@ﬁnQ-yl)benzamide are added 25
-met hyl - 2-pyrrol i done and to the solution 240 ng of
pb{(ddshumlnredt Bre(v/9) methaholietgodutiontsf (roflwdsdacetic acid and 70
phosphi ne) pal | adiun{O) and 0.6 m of hexabutyl
MBQE[WB}?%Iaﬁﬁuﬁ@ﬂe@l fibe Trieetind redietivnxinixeiresS gl i(2redol) of 0.1
at roomtenperature under argon atnosphere

mg/ml aqueous solution of chloramine-T is added and the mixture is stirred at

room temperature for 15 minutes. After the incubation period the reaction is
stopped by the addition of 7ul (3.5 nmol) of 0.1 mg/ml sodium pyrosulfite
solution and the product is immediately purified by using RP-HPLC method,
applying UV and radioactivity detection. By this manner 31 MBq of the title
compound is obtained (molar activity 81.4 GBq/mmol), radiochemical purity
>95%. The purified product is stored in methanol-water (0.1% TFA) 3:1
mixture (activity concentration: 29 MBqg/ml).

b.) 4-Methoxy-N-(6-tributylstannyl-4-benzylamino-3-cyanoquinolin-2-
yl)benzamide.

033 g of 4-methoxy-N-(6-iodo-4-benzylamino-3-cyanoquinolin-2-
yl)benzamide is dissolved in 5 ml of N-methyl-2-pyrrolidone and to the
solution 240 mg of potassium acetate, 50 mg of tetrakis(tri(o-
tolyl)phosphine)palladium(0) and 0.6 ml of hexabutyl distannane are added.
The reaction mixture is stirred at room temperature under argon atmosphere
for 16 hours, then it is poured onto 20 ml of water and extracted with 2 x 20

ml of toluene. The united toluene phase is dried over sodium sulfate, filtered

- and evaporated under reduced pressure. The residue is chromatographed on a
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for 16 hours, then it is poured onto 20 m of water
and extracted with 2 x 20 ml of toluene. The united

W olodess4phase is dried over sodium sul fate, fPCT/EURES/000120
and evapor ated under reduced pressure. The residue is
chromat ogr aphed on asilicagel ;¢gol ourm using chl orof orm

WiaalaePbRigh v egpélﬂ@rpf g .Xéurﬁzﬁ EHHET0,5 0%, mixture as
eiﬁ%’ft( k%ﬁ!%'%ﬁga&@h? ﬁ'l f6tv}-1)e P‘Eeéga%gg%‘ss)&ﬁj%%gggkﬁ ?@Q)Cbompound is
BGE0. 3% (m 3K, 806 (m 10, 10.7°(5, 1.

TIPS CODC) 502560, P L (4 DLy P (Bor S 35 . 6D 38
(%%/?P@%qglt%gﬁg‘ﬂn?l{?’ VIORRDAD R4 @, SENCTHS (8 2H)27.9-8.1 (m,

3H} *BDWI‘{BW'M’I? dPIs, FH)) TO 8 m (1.1 nmol) of 0.1
’m" et hanof’i ¢ 'sol uti on of 4-nethoxy-

N-(6 tributyl stannyl -4- [2-thienyl net hyl am no]
- 3-cyanoqui nol i n-2- yl)benzam de are added 25 m (1.1
nnol )Exdmpd6 2v/ v) met hanolic sol ution of
tri fluoroacetic acid.and 70 MBg [1251] Nal solution (21
m) . 4rdlethoxyeNefG-ph Ir]lodaj4f{25tlntnylmﬂhwla)mmo]e3 “Lyanoquinolin-

ng/m aquequs sol ution of chloramne-T is added and
2bré)h¢nzawée| s stirred at roomtenperature for 15

t Af t
m nu In the ger?erra ?ormula (D) R' stands for thienyl group, R* stands for 4-

methoxyphenyl group.

a.) To 8 ul (1.1 nmol) of 0.1 mg/ml methanolic solution of 4-methoxy-
N—(6-tributylstanriy1—4-[2-thienylmethy1amino]-3-cyanoquinolin-Z-
yl)benzamide are added 25 pl (1.1 nmol) of 1% (v/v) methanolic solution of
trifluoroacetic acid and 70 MBq [**’I]Nal solution (21 pl). To the reaction
mixture 5 pl (2 nmol) of 0.1 mg/ml aqueous solution of chloramine-T is
added and the mixture is stirred at room temperature for 15 minutes. After the
incubation period the reaction is stopped by the addition of 7ul (3.5 nmol) of
0.1 mg/ml sodium pyrosulfite solution and the product is immediately
purified by RP-HPLC method, while applying UV and radioactivity detection.
By this manner 28 MBq of the title compound is obtained (molar activity 81.4
GBg/mmol), radiochemical purity >95%. The purified product is stored in
methanol-water (0.1% TFA) 3:1 solvent mixture (activity concentration: 28
MBg/ml).

b.) 4-Methoxy-N-(6-tributylstannyl-4-|2-thienylmethylamino]-3-
cyanoquinolin-2-yl)benzamide.

0.3 g 4-Methoxy-N-(6-iodo-4-[2-thienylmethylamino]-3-

cyanoquinolin-2-yl)benzamide is dissolved in 5 ml of N-methyl-2-pyrrolidone
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i ncubation period the reaction is stopped by the

addition of 7m (3.5 nnol) of 0.1 ng/m sodi um
W@rossishi t e sol ution and the product is i mredP@r/aiUgo05/000120

purified by RP-HPLC nethod, while applying W and

radi oactivity detection. By th s manner 28 I\/Bq of the

a%'gqhﬁg\p@oq glnozﬁ@bt o n%gwsqaﬁ}lalrgbga% a‘feh; Igumgl%fdtetrakls(trl(o- |
t@%ﬁﬁ%ﬁcﬁspﬁ@b%éﬁ? R MR AT e e ndced

']%hze) r‘ﬁal ﬂkr\é i(sGSth]‘ré@ %ft %b%h?%%beflature under argon atmosphere
fﬁi{ ang %Wu@@' t'h’énzlt ¥4 ?Bﬁi’é@@hﬁ? 200n$ of WattPhfi@dktracted with 2 x 20

6- i odo- 4-[ 2- t hi enyl net hyl am no]

raly afiooluicne! Me2uiyited edlueiedshase 1dld5risezi ¥9€r sodhurl s@fate filtered
JV- net hyl - 2- pyrrol i doneand to the solution 240 ng of

andt exsgiorateacendereredvRedypressuret Tlei residue o chrgmatographed on a
phosphi ne) pal | adi um(OQ) and 0.6 m of hexabutyl
stlicageh neolouane usingdchloheforanet iethylriacetate (19 $t0.5) empixture as
at room tenperature under argon at nosphere for 16
ehesnts BY resaporating gharpareofrastions M3 oimgeafethartidle compound is
xtracted with 2 x 20 ml of toluene. The united
igede phase is dri ed over sodiumsulfate, filtered

B BaPphta A T SHE) ORISR Gui ab1 35 e om, 3.8

ity e BT 073 BHE S g, 310, .72
8§'f( ,Qﬁ),ﬁﬂ*ﬁé’%é‘,dm? obt ai ned.

Example 3.

A./ Biological methods

Human Adenozin A; receptor binding

Preparing membrane suspension: collect ovarium cells of cloned
Chinese hamster expressing human A; receptors (further: CHO-hA,), wash
them three times with PBS, centrifuge (1000 x g 10 min.) and homogenize
(B.Braun Potter S) at 1500/min rotation speed. Buffer: 50 mM Tris HCl, pH
7,4. Centrifuge this homogenized mixture (43.000 g, 10 min), suspense the
pellet in the above buffer with adjustment of the protein concentration to 5

mg/mL (Bradford method) and complete with 2 U/mL ADA.

Binding protocol: incubate CHO-hA; membrane preparation (50 pg
protein content), in the presence of the test compound and 10 nM [*H]CCPA
(2-chloro-N°®-cyclopenthyl-adenosine) (80.000 dpm) in incubation buffer (50
mM Tris HCl, pH 7.4, 2 U/mL adenosine deaminase). The non-speciﬁ‘c
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1HNVR (CDAI3) d 0.9 (m 9H), 1.1 (M 6H), 1.3 (m
6H), 1.55 (m 6H), 3.85 (s, 3H), 5.1 (d, 2H), 6.9-7.17

W@ eqood5B41 7. 43-7.54 (m 2H), 8.03 (m 3H), 8. 7PcT/BU®S/000120

(m 2H), 10.86 (s, IH. Exanple 3. A/ Biological
met hods Human Adenozin Al receptor binding Preparing

b&f&ﬁ%ﬂe&%ﬁi&e&?ﬁi Bi%iiﬂmég‘ﬁ%s%éﬁreki“o_ cbprufl RPIRT (eL2-

e st S5 A i BP0 o0 883, ot room

Sk el eI ORI ML R e e n 5%

ot ei@findine fu™s MowSYisRABR et BAPSl bt 16e-ddig FPARI Tris HCI
er 'w th adjustnent’ o

the protein concentration to

(gHTUMg‘_-oﬁ Beagietlr Brawdd) QUs11 ansvesiep! Blefeotidh of ddliRity: in 96-well
DA. Bi nding protocol: incubate CHO hAI nenbrane

platepiar did predaidenf PliSaée3 cocktailt in beta-toentergddidOeMicrobeta,
of the test compound and 10 nM [ 3H] CCPA (2-chl oro-N

Watluc). dmdnbition atdnes] 06 (acsi&igoi dpejpreserioecabdestocompound -
buffer (50 nM Tris HO, pH 7.4, 2 U nL adenosine

ndwaspacatie activiiy ) {oetad peivity chiomsperific apstvitad 100 t he
presence of 10 MM R-PI A (N6-[L-2- phenylisopropyl]

adenosine) in a total volune of 100 nL for 3 hr at

O S Tt Sl PV O/ 01205 Tibre
Incubate 7 ug of membranes (human A,, adenosine receptors
transfected into HEK-293 cells, source: Receptor Biology, Inc.), in the
presence of the test compound and 20 nM [*H]CGS-21680 (2-[p-(2-
carbonylethyl)phenylethylamino]-5"-N-ethylcarboxamido-adenosine)
(200.000 dpm) in incubation buffer (50 mM Tris HCl, 10 mM MgCl,, 1 mM
EDTA, 2 U/mL adenosine deaminase, pH 7.4). The non-specific binding is
defined in the presence of 100 pg NECA (5 -N-ethylcarboxamido-adenosine)
in a total volume of 100 pl for 90 min at room temperature. Filter in vacuum
over Whatman GF/B glass fibre filters (presoaked for 3 hours in 0.5%
polyethylimine), wash 4x with 1 mL ice-cold buffer (50 mM Tris HCI, 10
mM MgCl,, 1 mM EDTA, 0.9 % NaCl, pH 7.4) on 96-well Brandel Cell
Harvester. Detection of activity: in beta-counter (1450 Microbeta, Wallac) in
the presence of 200 uL HiSafe-3 cocktail. Inhibition [%] = 100-((activity in
the presence of test compound - non-specific activity)/(total activity - non-

specific activity))*100.

Human adenosine Ay, receptor binding
Binding protocol: incubate 20.8 pg of membranes (human Ay

adenosine receptors transfected into HEK-293 cells, source: Receptor
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pol yethylimne for 3 hours), wash 4x with 1 nL
ice-cold 50 MM Tris HCO (pH 7.4) on 96-wel | Brandel

w@rlob/0F3rvest er. Detection of activity: in 96-&l/HU2005/000120

plate in the presence of Hi Safe-3 cocktail in
beta-counter (1450 Mcrobeta, ;Yallac). Inhibition [%
= 100-((activity in the presence of test conpound -
non-specific activity)/(total activity - non-specific

B3tk 0. i Wi BB e R P Rp R E et 32 B PHIDPCPX
f i HEK- I : .
(RECEAPBR RT3 Ao Gy abfhybEh (380 K, dpraf W) fifubggion  buffer
0 21 % (&- . g
@g?ﬁgﬂ;ﬁgtﬁﬁ bhleny oL ng?ﬁg/f FDT%,8;1 mM benzamidine, 2
JhnE! Mérﬁ%ﬁﬁ@@ﬁhﬁﬁa@éimqséiﬂ? Th@%rﬂ@ﬁievl@iﬂﬁ bidding is defined in
i ncubation buffer (50 Tris HO, 10 Md 2, 1°nmM

tEPpheschdd 6 1QENM INBCRE €5ﬁ-Mé&yyl@dl‘b?)xéinidﬂib@ienosineg 0in a total

non-specific binding is defined in the presence of 1
vaduhiieCaf (190 ipl- gohBI0canihoataroain- tedeyeratmk. iHilter twidet 25 Hgmm
vol une of 100 m for 90 m n at roomtenperature.

Ricuuar ovevadVibatnoaer GHY&E nglaserfibrgl dslseisi peeddakedr an 0.5%
(presoaked far 3 hours in 0.5% pol yethylimne), wash ]
polyesbyhiming for 8- leonts) pwashrdx suithM Tl sicearold150 mvM Tris HCL

1 EDTA, 0.9 % . pH 7.4)_on 96-wel |l . . )
(g?:f@ 0@2%‘%& g&f&do&ﬁj Hassion )Q@ﬁepvpﬂyofL agtivity: in beta-
bet a- counter. {1450 M eta, [lac) in t esence ..
Sindeso i G Mifiebeto Nieled) in fhp upiceency @t 200°AE"6F Hisafe-3
coidit 2kHibiddn I[5%] = 100-((activity in the presence of test compound -

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

Human adenosine Az receptor binding

Preparing membrane suspension:- collect ovarium cells of cloned
Chinese hamster expressing human Aj receptors (further: CHO-hA;), wash
them three times with PBS, centrifuge (1000 x g 10 min.) and homogenize
(B.Braun Potter S) at 1500/min rotation speed. Buffer: 50 mM Tris, 10mM
MgCl,, 1 mM EDTA, pH 8.0. Centrifuge this homogenized mixture (43.000
g, 10 min), suspense the pellet in the above buffer with adjustment of the
protein concentration to 0.1 mg/mlL (Bradford method) and complete with 2
U/mL ADA.

Receptor binding in the presence of [>I]AB-MECA :

Incubate the CHO-hA; membrane preparation (protein content 2 pg) in
the presence of the test compound and 0.5 oM ['*’TJAB-MECA (4-amino-3-
iodo-benzyl-5"-N-methylcarboxamide-adenosine)  (100.000 cpm) in
incubation buffer (50 mM Tris, 10 mM MgCl,, 1 mM EDTA, 2 U/mL
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the presence of test conmpound - non-specific
activity)/(total activity - nonspecific activity))?*
wae®s/oksren adenosi ne A2b receptor bindi ng Bi nECTEU2005/000120
protocol : incubate 20.8 ng of nmenbranes (human A2b
adenosi ne receptors transfect?y i nto HEK-293 cells,

ﬁ{)glglgngganﬁflg#ﬁ' gtf% Q)M [}glq Dpalggxglg]eem Irce%:le(ﬂoﬁgand Efnding is
RIS, IR FELY, KR 06 o AR SRR, -2
pé%ﬂéhg?pﬂoswﬁ%ﬁogg@ e Bt PR G0 LR T3 ot room

BB OREE oI WD geh lnty vaguum gyer Whitman GF/(gglass fibre
ﬂ'ﬁerﬁ ‘{?r@ébdl@eﬂ A o ﬁl@i @ fof 13 h@ﬁréf}n $PAstPax with 1 mL

acuum over What ass fibre filters

1&@6@@6&%r'(50%§%’ﬁ@é YH) By Mg@lzf rm3MODTA p%ﬁon 96-well
4x with 1 nL ice-cold 50 nM Tris HO (pH 6.5)

Bandel Celt &atetstee! Ddt&tmsbﬁrradmm rlnogammwcbumer (1470
i n betacounter (1450 M crobeta, \all ac} in the
Wizgdn W adlac20dnhibitibnH| Gdf &- 100eactavity imHhbi prmnce of test
[4 = 100-((activity in the presence of test caonp
compqurgbe sonrspesthic actiy)ty)(tatal actetify i mpn- spec1ﬁc act1v1ty))* 100.
non-specific activity))* 100 Hunan adenosi ne A3
recept or blndlng Prepari ng nmenbrane suspensi on:

cel )]s of cloned nes e

col | ggt ha
ot R B R RS PRcs Ll AT 4HORGIYE fagline-containing
wash

compound of Example 2/a:

Incubate the CHO-hA; membrane preparation (protein content 4 pg) in
the presence of the test compound and 0.5 nM of the compound containing
radioactive iodine (100.000 cpm), described in Example 2/a, in incubation
buffer (50 mM Tris, pH 8.0, 10 mM MgCl,, 1| mM EDTA, 0.08% CHAPS,
0.5% BSA, 2 U/mL adenosine deaminase). The non-specific radioligand
binding is defined in the presence of 100 uM R-PIA (N®JL-2-
phenylisopropyljadenosine) in a total volume of 50 uL for 60 min at room
temperature. Keep the isotop preparation and the reaction mixture in
polyethylene tube to decrease adsorption. Filter under 25 Hgmm vacuum over
Whatman GF/C glass fibre filters (presoaked in 0.5% polyethylimine for 3
hours), wash 4x with 1 mL ice-cold buffer (50 mM Tris (pH 8), 10 mM
MgCl,, 1 mM EDTA, 0.08% CHAPS, 0.25% BSA) on 96-well Brandel Cell
Harvester. Detection of radioactivity: 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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themthree times with PBS, centrifuge (1000 x g 10
m n.) and honogeni ze (B.Braun Potter S) at 1500/ mn

wo oaoansom speed. Buffer: 50 nmM Tris, 10rM MyCl PCT/HURMS/000120
EDTA, pH 8.0. Centrifuge this honogeni zed m xture
(43.000 g, 10 mn), suspensejghe pellet in the above
buffer with adjustnent of the protein concentration to
0.1 nmg/ mL (Bradford nethod) and conplete with 2 U nL

A B aSDE Blcal kBRI " renor Ane. pr epar at | on (protein
C 0 ntle I\/ﬁﬁﬂ% d&gg@ﬁam&f 303 noeéI gﬁgﬁﬁfﬁﬁlﬁ gﬂ?ﬁﬂﬂﬂnﬂ”&ven in
B

radliblishadeswenm E&&iﬁﬂﬁs@/a) PtH ﬂi@hdeﬁbﬁlﬂ@ﬁe@éiﬁ@'l‘fdlfb-types in

radi ol i gand binding i's defined in the presence of 100
thelpiresehde (ki dwa-radielighndepr opyl ] adenosine) in a
total volune of 50 nL for 60 mn at roomtenperature.
Filter under 25 Hgmm vacuum over Vhatnan GF/ C gl ass
fibre fllters4ﬂpresoaked in O. SW%ﬁ ethyI|n1ne for 3

hourEl¢ affasity 0f thiet stammg conqaumsl nm thei adenosine
10 MM Mgl 2, 1 _nmM EDTA,. pH 8 96- wel | ran Cel |
A ERGRBOBIK, Dok SIVD Dbl lnset faavispnd fold seleotivily compared

count er , 1470 W zard, Wl Ilnhibition [94 =
tog[génz’?ﬂéﬁrc% QHQS;} ‘i’ﬁe‘%%%?‘é]%é}‘i%s &fcgl@ }). compound -
Tahie: SP? ;') ]; ' &}@%ettc':t\éiqtscyu?lor(lto%lt%le s%g}tiﬁ/é tc%mpoqﬁ{]d o?%xample 2/b as

regards its affinity to the adenosine receptors

Inhibition in 1 pM
hA, hA; hAj4 hAop
['®I]AB-MECA | [PH]CCPA |[’H]CGS21680| ["H]DPCPX

The starting
compound of]
Example 2/b

Ki=15nM 4% 29 % -16 %

II/A  Investigation of the new radioactive iodine-containing
compound of Example 2/a on the human adenosine Aj; receptor by

Scatchard analysis used for the characterisation of radioligands

On the basis of radioisotop saturation curves, by Scatchard analysis (G.
Scatchard, Ann. N. Y. Acad. Sci. 51:660, 1949) the dissociation constant (Kp)
of the new radioligand of Example 2/a on CHO-hA; membrane preparation is
determined. In the investigated concentration range (0.156 nM — 10 nM) the

radioligand binds to only one binding place in the presence of a membrane
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Receptor binding in the presence of the radioactive
i odi ne-cont ai ni ng conpound of Exanple 2/a: Incubate

wWo b@65341 | A3 nenbrane preparation (protein coPCEHU26D5/000120

ng) in the presence of the test conmpound and 0.5 nM of
t he conmpound cont ai ni ng radi oacs i ve iodine (100.000
cpm, described in Exanple 2/a,” in incubation buffer
(50 MM Tris, pH 8.0, 10 mM Myl 2, 1 nM EDTA, 0.08%

RS Alecs SR A A B R e b vaRaset doevs fomnd to be 4 nM,
M RpRTEaD birdhe sy s Ferhtorigl/ 1 mg grgteingpeg Fignre 1).

for 60 mn at roomtenperature. Keep the isotop
preparation and the reaction m xture in polyethyl ene
tube to decrease adsorption. Filter under 25 Hgmm
vacuum over Whatman G-/ C gl ass fibre filters

(prespakad 1:nSéatelaRPiMaFOA BiRR dPthednbRWadiolig@ed of Example
4x with™ 1 nL ice-cold buffer (50 MM Tris (pH 8), 10 mM

Ol RthelprvehEd 81 CHOBHACTARGbrone plerSationn 96- wel |
Brandel Cell Harvester. Detection of radioactivity: in
ganma- counter (1470 Wzard, Wallac). Inhibition [94 =
100-((activity in the presence of test conpound -
non-specific activity)/(total activity - non-specific

TR IRV KR L T —
Eﬁgf@%%fﬁ%@?}v& 209 TP bﬁkis(df the 5&?11&9\;1;1%5 %‘i‘ reference

compounds, in the presence of 4 pg CHO-hA; preparate

Knowing the Kp values, by the Cheng-Prusoff equation (Y. J. Cheng
and W. H. Prusoff, Biochem. Pharmacol. 22:3099, 1973) the K; constants of
the investigated reference compounds and that of the starting compound of
Example 2/b (i.e. of the un-labeled analogue of the new radioligand of
Example 2/a) were calculated on the basis of the ICsy values. The reference
compounds exhibited similar affinity values in the presence of the known and
of the new radoligands, proving the suitability of the radioligand of Example
2/a. The un-labeled analogue of the new radioligand exhibited a K; value
nearly equal to the Kp value of the isotop-labeled form (4.0 nM and 1.3 nM),

also proving the specific binding of the new radioligand (see Table 2).

SUBSTITUTE SHEET (RULE 26)



radi ol igand given in Exanple 2/a) to the adenosine
receptor sub-types in the presence of known

wo awbobidgands The affinity of the starting conpOUHT2@6/000120
Exanple 2/b to the adenosine A3 receptor (Ki = 1.5 nM
exhibits at |east thousand-fol ¢ selectivity conpared
to the other adenosine receptor® sub-types (Table 1)

Tabl e Tabndr bcraparisen of admaws agdeaosinggAs asa@mhgandf and the new

F@g@%pél gﬁ%‘; r &S/F‘II ;Viha%%&@lﬁapg&& & aden 12%&?\,%1‘ reference

radi oacty ve i,0di ne-contaihin nd of arrpl e 2/a
AT i U HSGRRE Ok B Lo ChRAs,PreBaratiat

anal ysis used for the characterisation of radi oI I gands
On the basis of radioisotop saturation curves, by
Scatchard analysis (G Scatchard, Ann. N. Y. Acad.
Sci. 51:660, 1949) the dissociation constant (KD) of

t he new radi ol i gand df Exanple 2/a on hé‘?édioligand given
menbrane preparation|is determned. In the

I nvestigated concent ratl IPA@ME@A% M 'mJE)xzﬁM)Ie 2/a
the radioligand bindg to only one binding place in the
presence of a nmenbrarjeprepgfate containing 4 ng of
protein. The value off KD was found to be 4 nM the

mexi MRIPIB ndi ng capaqity 98nMntonol /1 pg pr e M
(see Figure 1) Fidure 1. Scatchard safuration curve
of tI@-IBWIB{IAol i garjd of ERamyll e 2/a in| the preadfice
of CHO hA 3 nenbrane [preparation

The starting compound of 1.5 nM 1.3nM
Example 2/b

SUBSTITUTE SHEET (RULE 26)
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I1/B Conparison of a known adenosi ne A3 radioligand
with the new radioligand of Exanple 2/a on the basis
w@booblog13af fi nity val ues of reference conpoundspPCT/HURIVS/000120

presence of 4 ng CHOhA 3 preparate Knowi ng the KD

val ues, by the Cheng-Prusoff eguation (Y. J. Cheng and

W H. Prusoff, Biochem Pharma@i)l.. 22: 3099, 1973) the

K constants of the investigated'3®8¥erence conpounds

and that of the starting conpound of Exanple 2/b (i.e.

of the un-|abel ed al ogue th w radi ol i gand of
Exanpl etkg%o%@eoé ec%%ﬁ‘@ﬁ%‘ﬁﬁﬁ%asi s of the 1C50
val ues. The reference conpounds hibited simlar
affinity values in the presence Bf the known and of

t he new radol i gands, proving the| suitability of the
radi ol i gand of Exanple M The -un- | abel ed anal ogue of
the new radi ol i gand exhi biteM7a K val ue nearly equal
to the KD value of the isotop-|abeled form (4.0 nM and
1.3 nM, also proving thg 2ci ficCM nding of the new
radi ol i gand (é‘@é Tabl ¢ [ 2. Conparison of al
known adenosi ne A3 rad nd thepew radioligand
of Exanple 2/a with the™Mel p fNi-fity val ues of

ref erence conpounds, in the presenge of 4 ng CHO Ii A3
preparation. The radioligand givenl[1251] AB- MECA in
Exanple 2/a Ki R-PIA 65 nM 150 R 2

and their isomers — where

R' stands for hydrogen atom or a straight or branched C;.4 alkyl group,
or a Gy cycloalkyl group, or a phenyl group, thienyl group, 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, or for a 5- or 6
membered heteroaromatic ring -containing one, two or three nitrogen atoms-,
or S-membered heteroaromatic ring -containing one nitrogen atom and one
oxygen atom or one nitrogen atom and one sulphur atom- optionally
substituted with one or more straight or branched C,4 alkyl group, straight or
branched C;.4 alkoxy group, or halogen atom;

R*>  stands for hydrogen atom or for a straight or branched Ci.4 alkyl
group, or for a phenyl-, benzyl-, thienyl- or furyl-group -optionally substituted
with a methylenedioxy group, or one or more straight or branched Cq4 alkyl
group, or straight or branched C;, alkoxy-, hydroxyl-, trifluoromethyl- or
cyano-group or halogen atom-, or for a 5- or 6-membered heteroaromatic ring
-containing one, two or three nitrogen atoms, or one nitrogen atom and one
oxygen atom, or one nitrogen atom and one sulphur atom- optionally
substituted with one or more straight or branched C,4 alkyl group, straight or

branched C,_4 alkoxy group, or halogen atom.
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A-1B-MECA 3.3 nM5.9 nM The starting conpound of 1.5
nM 1.3 nM Exanple 2/bC ains 1. Conpounds of the

w@emensd34f ornula (1) and their isomers - wher eP@IHU2005/000120

stands for hydrogen atom or a straight or branched
G -4 alkyl group, or a C3-6 cygl oal kyl group, or a

pheny. oup, thiepyl grou or fur gr oup,

opti oha QFd%W%ﬁg?Eﬁ%ﬁgﬁﬁ@ﬁlgﬂgﬁﬂa re straight or
branched C 4 al kyl group, strai3$§ or branched G _4

al koxy group, or hal ogen atom for a 5- or 6
nmenbered heteroaronmatic ring -coptaining one, two or
three nitrogen atons-, ofdG-ne red heteroaronatic
ring -containing one nitroge&MNatomand one oxygen at om
or one nitrogen atom and one |sul phur atom optionally
substituted with one or uure rar@N or branched G 4
al kyl group, <$k25ai ght (p hed C 4 al koxy group! or
hal ogen atom R2 'stand hydtogen agpmor for a
straight or branched G= graup(/or for a
phenyl -, benzyl-, thienyl- or furyl-group -optionally
substituted with a nethyl enedi oxy group, or one or
nore straight or branched G -4 I ~gRpd&ip, or

strai ght or branched G -4 al koxy=, hydroxyl -,

trjfluyoronethyl- or_.cyano:.group or, hal.ogen atom, or
ansl thelBIsORRers, pesarahind i QBB A onibEEtR; ng
R' stands for phenyl- or thienyl- or furyl-group

R? stands for 4-methoxyphenyl-, 3-methylphenyl-, 3-methoxyphenyl-,
2-thienyl-, 3-thienyl-, 2-furyl- or 3-furyl group.

3. The following compounds according to Claim 1-2:
4-Methoxy-N-(6-[*’T]iodo-4-benzylamino-3-cyanoquinolin-2-yl)benzamide
4-Methoxy-N-(6-["**TJiodo-4-[2-thienylmethylamino]-3 -cyanoquinolin-2-

yl)benzamide.

4. Process for the preparation of the compounds of the general formula
@
r1

”\N)

CN
125

EN
_ H
N N

PN

o R?



10

15

20

-containing one, two or three nitrogen atons, or one
nitrogen atom and one oxygen atom or one nitrogen

w@r@aosnsdi one sul phur atom optionally substi t BCEEHUM0S/000120

one or nore straight or branched G 4 al kyl group,
strai ght or branched G _4 al kgxy group, or hal ogen

R aaﬁ?@”ﬁaxs%et S AT i 1A e
tﬁ%i’f' i%b%riycognﬁé\ef%im%%‘ﬁﬁ&@% ; A0 heny -

2- thlenyl , 3-thienyl-, 2-furyl- or furyl group. 3
The fol | owi ng conpounds according tdRC ai m 1-2:

4- Met hoxy-i V- (6-[1251]i odo- 4- benzyl am no- 3- cyanoqui nol
i n- 2-yl ) benzani de H\

4- Met hoxy-i V- (6-[1251]i odo-4-[2 i enyl et hyl ami noJ - 3-
cyanoqui nol i n- 2R ¥l ) benzam de. 4.[ Process for the
preparation of the& conmpoun al formula (D
, 1- where Rl R2ghave gs as defined iny
ClaimL- characterijzed in 'thg,p a telhal kyl - ¢4 annyl
compound of the geheral for a N'l) Nwl'fere R and R
have t he neani ng:R&s defined in Caim3. and R stands
for straight or branched Cl-4 al kyl grgqup- is reacted
with [125I]Nal, in the presence of Hj\f\dﬁlﬁ.

- where R' and R? have the meanings as defined in Claim 1. and R? stands for

straight or branched C,4 alkyl group- is reacted with ['*’I]Nal, in the presence

of an oxidant.

5. Process as defined in Claim 4, characterized in that as oxidant a
peroxide, like hydrogen peroxide, or an N-halogeno-succinamide, like N-

chloro-succinamide, or a chlorosulfonamide, preferably chloramin-T is used.

6. Process as defined in Claim 4., characterized in that un-supported
['*I]Nal is used.

7. Process as defined in Claim 4., characterized in that the reaction is

carried out in aqueous-methanolic medium (pH 3), at room temperature.

8. Process as defined in Claim 4., characterized in that the product is

isolated from the reaction mixture by RP-HPLC method.

9. Process as defined in Claim 8., characterized in that during the
isolation by RP-HPLC method, silica gel based C;3 modified packing is used

as stationary phase and the separation is performed using methanol-water



5. Process as defined in Claim4, characterized in

that as oxidant a peroxide, |ike hydrogen peroxide, or
wW@roosN513al ogeno- succi nam de, |i ke TVchl oro- PCT/HU2005/000120

succi nam de, or a chl orosul fonam' de, preferably

chI oramn T is used. 6. Procegs as defined in Caim

tioan! Shichpegeists Caut t@ﬁf‘gﬁgﬁr‘%f{\f ArforoagRut agid, With flow-rate
df SR il R U ettt Rhd Srtihe Midigactiisy detetion.

8. Process as defined in daim4., characterized in
that the product is isolated fromthe reaction m xture
by RA-GRESm edinCIaim8
char gcdt_|er| 225? uies, Olﬁ?eﬁ??li%ﬁag%b e |s£ at| on by RP- HPLC
nmet hod, silica gel based G s nodifiedipacking is used
as stationary phase and the separation is perforned
usi ng net hanol - wat er bi nary eiéuent syt em cont ai ni ng
0.1% (v/v) trifluoroacetic acive, flowrate of 0.9
m / m n3under WV d@t ection and on-line radioactivity
detection. 10. ounds of the dgeneral, formula (I1)
and their isonefs wher e RINQua" RR _F \9 t he meani ngs
as defined in aLngh .—anc {ands| for straight or il
branched C - al kyl /group. S
formula (11) accor/ging to daim wWhkTe R1 and R2

stand for phenyl R¥ thienyl group' andj:‘or met hyl or

butyl group. 2
5 o R
and their isomers — where R' and R? have the meanings as defined in Claim 1.
and R’ stands for straight or branched C,.4 alkyl group.
11. Compounds of the general formula (II)
R1
ENGY P
3
R
3 \ NN CN
R Sn I H i
=
/ N SN
"~ PN
2
10 o R

according to Claim 1. — where R' and R? stand for pheny! or thienyl group
and R? for methyl or butyl group.

12. Process for the preparation of the compounds of the general

15 formula (II)
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12. Process for the preparation of the conmpounds of
the general formula (I1)- where in the fornmula R1L and

wW@R2006a5B4t he nmeani ngs as defined in Caiml. apdI/RB2005/000120

stands for straight or branched C al kyl group-
characterized in that a con‘pogﬁd of the general
formula (I11) D1 - where in the formyla R and R have
the neanings as defined in daim1l. Ris reacted with
hexaal kyl di stannane, in an organic §olvent, in the
presence of a base and pal | adium c?,gl yst. 13. Process
according to Claim12., characteNZed in that as
organi ¢ sol vent gi® oxane, di nethyl]| formani de,
preferably iV-nethyl-2-pyrrolj done is-&hd. 14.
Process accordjdhg tg d ai i 12 characterized in that
as base, an organic Base, '/e tri gl kyl am ng.
preferably triethyfam ne, INTOr IN'cﬁase, like
al kal i hydr oxi de,Rscar bonate or -acetate, preferably
pot assi um acetate i s used. 15. Process jaccording to
Claim12., characterized in that asué*fgwﬁtz

pal | adi um acet ate, palladi um chlori de,

et PaRaTe(y TR h oMk Roaypen [N MNOEHEs a6 Aejied in Claim
chr 8608 918645 1ot Rz Y dreieaaehsd C1cs AT group-— characterized in

that a compound of the general formula (III)

R1
”\N)

CN
N im

Z H
N N~
g
- where in the formula R' and R* have the meanings as defined in Claim
1. — is reacted with hexaalkyl distannane, in an organic solvent, in the

presence of a base and palladium catalyst.

13. Process according to Claim 12., characterized in that as organic
solvent dioxane, dimethyl formamide, preferably N-methyl-2-pyrrolidone is

used.

14. Process according to Claim 12., characterized in that as base, an

organic base, like trialkylamine, preferably triethylamine, or an inorganic
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di st annane, hexabutyl distannane is used.

WO 2006/051341 PCT/HU2005/000120
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base, like alkali hydroxide, -carbonate or -acetate, preferably potassium

acetate 1s used.

15. Process according to Claim 12., characterized in that as catalyst,
palladium acetate, palladium chloride,
tetrakis(triphenylphosphine)palladium(0), preferably tetrakis(tri(o-
tolyl)phosphine)palladium(0) catalyst is used.

16. Process according to Claim 12., characterized in that as hexaalkyl

distannane, hexabutyl distannane is used.



