WO 2006/051341 PCT1HU20051000120 1 ISOTOPICALLY MARKED
QUINOLINE DERIVATIVES AS ADENOSIN A3 RECEPTOR LIGANDS
The present invention relates to adenozin A3 receptor ligands labeled
Wtﬁo%‘@ﬁ]i%“fsotops of mass number 425, within those favo&’r%%%’"gmom
antagonists and their isomers, to the experimental materials containing
them, to a Erocess for the preparation of the compounds of the general
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physiological processes. The effect of adenosine on _
5 antagonists and their isomers, to the experimental materials containing them,

to a process for the preparation of the compounds of the general formula (I)
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10 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 Szentgytrgyi, J

15 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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heart function was discovered already in 1929. (Drury and Szentgyorgyi, J
15 Physiol 68:213, 1929). The identification of an increasing number of

iological functions mediated by adenosine and the disc n
Wiepi RSB

1341 PCT/11U2005/000120 2 adenosine receptor su
give possibilities for therapeutic application of specific ligands (Poulse, S.
A. and Quinn, R. I. Bioorganic and Meditinal Chemistry 6:619, 1998). 5
To date, the receptors for adenosine have been classified into three main

cRRIEsiAb ARERY SPAz AVRLRBIML RIS 'FEPARAIRIR, 'BpHHIEREon of
the adenylate cyclase by coupling to GI membrane protein, partly
irfhgenteslighedsdtmdsneSsehgandy§ems, The A Becegtoris uyphledicinal

cap be . subdivided intq two further subtypes - Ala and A2b -, which
rgﬁéﬁ@m%smli%ﬁ l%tx)e adenylate cyclase activity. The sequence of
adenosipg A13t¢CGRBIELARGRLESN FACROMMICSNIICHEQMIRLISSES into three

cDNA library. Later it was proved that it corresponds to a novel, functional

atEnBsitlesetseptdr, The aindivAtonldfahd AFvbtEpeons ipetimeraspparidle for

with several secopd- ssenger systems: inhibifing-of adenylate cyclase,
T e T X o e BRI, RS perty
fanchén ey erakeraanmanagésaipte eifediiCiaRsABotititaRdidape can be

receptors play important roles in the central nervous system and

cavdipvaSEdIamdpsttiie RmBeCNEbBiRedendSmeaRfibies the EligBersreptors
Sxaa%@ééagﬁggga@yg@%h SBELE NEAPO B gg@g%%céi&o i BBsine A4

heart, also the receptors € negative In ronotropic

angtdponnothapic béectscotatiendsingfidhdradenasitgilaciabiptiitsayhitiater it
located relatjvely in a higher amount in the striatum, display a functional

intErR BHB SHhtHIBbHarRrESRARI IR riRithatimy HRnayAdenesine receptor. The |

Eﬁég?gﬁé%&ﬁ’g gﬂ; WA MNA2deRASING{eeePIYSRIBA0RE 1ALAR] SRRPID 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. In 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, digplay 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 Ay, 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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25 responsible for adenosine-induced vasodilation. On the basis of mMRNA
identification, the A2b adenosine receptors are widely distributed in
ifferent tissues. They have been identified almost in eve

I r ,
% 528{)'(66%1%}% is the highest in the intestine and the WO 20%%%!@@%0%}20
PCT/HU2005/000120 3 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. 5 Contrary to Ai and A2a

5%&[&9@M@@{&ﬁggéifﬁasamig}r&w%%ﬁ}ﬂﬁmﬁ%gmmwmmgﬂ% the
the presence of A2b and A3 receptors was detected on the basis of their
iegNptiny el thepreseidanévetsand nEwteredmin teedpnsidanefanist sls.
comparing to other subtypes and highly species dependent. A3

adenosine receptors are expressed primarily in the central 10 nervous

syster@degusyi i) ststem-aneapnesy, tovbeiavitlvet ssuthelistribution was
modulation of mediator, release from mast cells in immediate

dtsetednomile raEian. fevpindhgpdugecnss ik dwmehidl B enstrBiRTE: Was
HmelesH %%%%@6&%%@ %Q%ln ﬁ%%??@c MADIOY A, adenosine

concentration to the & A A2b sub-types of the adenosine

recapitas Qe prghent ioventionpatatgsito ttheompoypds aftieldghbragpecies
formul%‘lgklg Iaé%ele with.iodo isotops of mass number 125, and to their

‘%%Pt%“‘f ates aRfROHRS s SFRRIPa o5Sy BRI &e L P g e athe central

SEROIRE SIS AIRRERINGHRARRIQY st88 (Al N%EG%QO%F_QQ 3EORMCn the
A3 receptor antagonist radioligand” 20 is known from the literature. (P.G.
BarkutiBivoyarediatet Wi ftoThemistoglle tie ranne;diag 2ypesosjiivity
Also known is the [3H]PSB-11 A3 receptor antagonist radioligand (C.H.
Wﬁ(ﬁERDBioorganic and Medicinal Chemistry Letters, 12, 501-503, 2002).

Our aippwasdpraprafditadieliganss obasiaganelis effechilbeliRddoes not
bind, or bind only in the case of very high concentration to the A;, Ap, 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 A; 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 Aa
receptor antagonist radioligand (C.H. Miiller, Bioorganic and Medicinal
Chemistry Letters, 12, 501-503, 2002).

QOur aimn 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 trittum. The goal was to prepare
radioligands having strong affinity to the adenosin A; receptor, but at the.
same time showing high selectivity within the subtypes, i.e, binding in much

| higher concentration to the Aj, Ay, and Ay receptors. A further aim was to
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25 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 A3 receptor,
but at the. same time showing high selectivity within the subtypes, i.e..
binding_in much higher concentration tothe Ai, Ala and A2b receptors. A

Tarpardinh srasitcuitablielpsdivtighaus shitasietethe charaetaiatipherdifferent

H%?u%'s” ApgeBiaLI0 kY iﬁ?{ﬁgﬁnté%%‘éﬁ?sﬁ{‘gffgc%% Y. %B‘t@goniszs.
mecC

anism of action of A3 antagonists. in a first aspect, there-is provided
compawnal §ic thep genénatdarmputey (dgdtdomiRbuiis b itk KAcbadrfidrthals (1)
isomers - where in the formula R1 stands for hydrogen atom or a. straight
or branched C14 alkyl group, or a C3.6 cyd?b%lkyl group, or a phenyl
group, thienyl group, or furyl group, optionally substituted with one or
more straight or branched C4_4 Hlk;(%%»p! straight or branched C1-4
allcoxy group, or halogen atom, or for &5- or 6-membered 10
heteroaromatic ring -containing one, twéo or three pitrogen atoms-, or for a
5- membered hete@%romatic g Ataining c% nitrogen atom and one
oxygen atom or one nitregen-atom gnd one sulphur atom- optionally
substituted with one or more p}\)ﬂfjﬂghed/(}llﬂ alkyl group,
straight or branched C14 alkoxy group, or haldgen atom: 15 R2 stands for
hydrogen atom or for a straight or branched Cisj alkyl group, or for a
phenyl-, benzyl-, thienyl- or furyl-group -opti substituted with a
methylenedioxy group, or one or more strafght or br&nched C;_4 alkyl
%\E%l% ,. O straight orﬁ)ranch%gecf‘%ﬁguailakoxy-, hydroxyl-, trifluoromethyl- or
RE

Sir 1somers — where in
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,, alky! group, straight or
branched C;4 alkoxy group, or halogen atom, or for a 3- 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 niirogen atom and one sulphur atom- optionally
substituted with one or more straight or branched C,.4 alky! group, straight or

branched Cy.4 alkoxy group, or halogen atom:

R*  stands for hydrogen atem 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-, hvdroxyi-, trifluoromethyi- 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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group, or halogen atom-. or for a 5- or 6-membered heteroaromatic ring
20 containing one, two or three nitrogen atoms, or one nitrogen atom and
one oxygen atom, or one nitrogen atom 5 and one sulphur atom
-optionally substituted with one or more straight or branched C1_4 alkyl

group, straight or branched C14 alkox

, Or halogen atom. In a

secondNdspBet StHEPEHs %%vid@@%ﬂa%gglﬁﬁiﬂw@esréﬁi&ha@aﬁ S¥tHBOR: straight or
compasigieipidfe gefgial dogmutaldflo o (d 25 It MU PE or halogen

where Rl and R2

ave the ' meanings as defined in. Claim 1.- chafra

in thataéotrialkyl-stannyl compound of the general formula (I) R1 N R3 1

10 0/

R' stands for &g ArBr Bralishedic e %Y

2 - where R' and R2 have the meakpi gs as defined in glaim 1. and i
KiRSH GralipS TS TeRidd uitheparation. of the

[1251]NamipoiiteiPeeIBE RN R¥igant. (I a third aspect, there is
provided compounds of the gene%al formula (11) 5a R1 H-JN

R

H\N)
CN

125 N i

| Q\N?\\_N/H

o r?

i 2 : s . : g
- where R” and R have the meanings as defined in Claim 1.- characterized in

that a trialkyl-stannyl compound of the general formula (i)

R
“\N)
|

3
N CN
3 3 2
R—Sn [ I
N H
/ N N
RS |

P

o TR?
- where R' and R” have the meanings as defined in Claim 1. and R® stands for
straight or branched C,, alkyl group- is reacted with ['“I]Nal, in the
presence of an oxidant.

In a third aspect, there is provided compounds of the general formula (II)
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~~-Sra Il R3 1 R 2 and their isomers - where R' and R' have the meanings
as defined in Claim 1. and R3 stands for straight or branched C1_4 alkyl
group. In a fourth aspect, there is provided a process for the preparation
of the 5 compounds of the general formula (Il) JRi H/R3-Srill -C a'i'- 11
R3 12 C R where in the formula Rl and have the meanings as defined
in Claim 1. and R' stands for straight or branchetﬁém alkyl group-
characterized in that a compound of the general formula (Ill) R1 H) CN\
\lIl HOR2 10 5b - where in the fornfdla R1 agd!RZ have the meanings
as defined in Claim 1. %nd X stands for iodo™6r bromo atom - is reacted
with hexaalkyl distangahe, in an organic solvent, in t&?ﬁ presence of a
base and palladium gata st.
R Sn

/!

R |

it

and their isomers — where R' and R* have the meanings as defined in Claim
1. and R’ stands for straight or branched C,., allcyl group.
In a fourth aspect, there 1s provided a process for the preparation of the

compounds of the general formula (1)

R'E
H\N)
|

_Rﬁ
- CH
2 N\ 7T
R Sn ; H
~ e ~H
N N
RB j
o
o rRZ

- where in the formula R' and R* have the meanings as defined in Claim 1. and
R’ stands for straight or branched C,. alkyl group— characterized in that a

compound of the general formula (11I)

Rl

H\N)
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Detailed meanings of the above substituents are as follows: 5 By straight
or branched CI-4 alkyl group we mean. methyl-, ethyl-, propyl-, isopropyl-,
butyl-, isobutyl-, secondary-butyl-, tert.-butyl-, preferably ethyl- or methyl
group. By straight or branched C1_4 alk@xy group we mean methoxy-,
ethoxy-, propoxy-, iISQpropoxy- butoxig21 isobutoxy-, sec.-butoxy-,

r

tert -butSR B TErAHNTRE et oD e b s UYL 36 S fRain Claim 1.
group %@@%ﬁ&k‘&?fmz '&yﬁﬁ%yé’to‘fﬂq—ol@?@%feﬂrv@(ﬁlHQQMkyI distannane.

group. The heteroaromatic ring containing one or two or three nitrogen

atomsimay ensanyoietetimidazaesprazolbs b&8andzulBadium catalyst.
1,2,4-triazole, pyridine, 15.pyrimidine, pyridazine, pyrazine and '

13, 4-HSIS ARy L D BIBNaIN TS R EATel it ST oyl or
alkoxymgrosipaesty - halegenatlom.albe heteiparematiedIRgaMaigRg!-. propyl-,
one nitrogen atom and one oxygen or one sulphur atom means oxazole,
ISOREIBIE, thEDOre, 1S6MiEZoleSGRELTHE THIENS > optionBliY SubBltltaabhitethy!- or

‘%r&]"— %I}%(&%or alkoxy group or by a. halogen atom. 20 A favourable group
of compounds of the general formula (1) is formed by the compounds

-wherdiy Ritsisgids dor iphaanibd tiienykiRofurybgroppR stands facthoxy-, ethoxy-,
4-methoxyphenyl-, 3-methylphenyl-, 3-methoxyphenyl-, 2- thienyl-,

BEORERYT:, BIOFRBR3- MRS oups PB 8 v So0RIEEE34 CTt -Duloxy-, preferably
&Qgiyjlgpgg%;@(@lﬁspeciany favourable are the following

compounds complying with the above criteria: 5
A-Methdxy-N+« 63[d2BIjivd e e mgy einoBedyarmylinotivigbutyi-, cyclopentyl- or

cyclohexyl group.

The heteroaromatic ring containing one or two or three nitrogen atoms may
mean pytrole, imidazole, pyrazole, 1.2 3-trtazole, 1,2 4-triazole, pyridine,
pyrimidine, pyridazine, pyrazine and 1.3.4-triazine ring. The ring is optionally
substituted with a Cy4 alleyl, or alkoxy group or by a halogen atom.

‘The heteroaromatic ring containing one nifrogen atom and one oxygen or one
sulphur atom means oxazole, isoxazole, thiazole, isothiazole ring. The ring is
optionally substituted with a Cy_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-methylphenyi-, 3-methoxyphenyl-, 2-

thienyl-, 3-thienyi-, 2-furyi- or 3-furyl group.



yl)benzamide 4-Methoxy-N-(6-[125l]iodo-4-[2-thienylmethylamino]-3
-cyanoquinolin- 2-yl)benzamide. 10 Further subject of the invention is the

reparati f the compounds of the general formula (I) R
‘?‘\?@@@%ﬁ?f‘% R 2 and of the intermediates of the generaljﬁ)(!r_?tﬁ%[g{ﬁ%?%\fm
H\/N R\NCNR3-3%nlIt //iHN~ gB(r)R 15 WO 2006/051341

PCT/HU2005/000120 7 The intermediates of general formula (II) which
are used in the preparation process according to the invention, are novel.

In the g&RR¥Eh]ly favourable are the following compounds complying with the

above criteria:

5 4-Methoxy-N-(6-["*I}iodo-4-benzylamino-3-cyanoquinolin-2-
yl)benzamide
4-Methoxy-N-(6-[ *IJiodo-4-[2-thienylmethylamino]-3-cyanoquinolin-
2-ybenzarmide.

10 Further subject of the invention is the preparation of the compounds of

the general formula (I}

r1

“\N)
CN

125 = ]

- H
N N

P
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and of the intermediates of the general formula (II).

R
H\N)
3
R
CN
3 N\ X
R —8n H It
o
/ N~ >SN
v PN
o) R?

15
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formula (1) substituents R' and R2 have the meanings as defined above,
R3 5 stands for straight or branched Ct_4 alkyl group, preferably methyl-

\QP%%X}()QEQW' In the process according to our invention th?&ﬁﬁlﬁ%ﬂ%uu
of t

e general formula (I) are prepared by reacting the appropriate
compounds of the general formula (I1) W}'th unsupported [r251]Nal, in the
presence of an oxidant. 10 The reaction is carried out in agueous
methanolic medium (pH 3), at room temperature. As oxidizing agents,

peroxidepHgr Rxarmniaiaws 08 uRaERXIdgoNnRIOgENOwhicHNareidesed tin the
N-chloro-succinamide, or chlorosulphonamides, preferably chloramine-T
caARgRaTaiEen Iy qeRsprecrudinpuitidhoinevsiser-phasaovel. In the general

od BELS B e R b e W R e v

bigianyd iy reneopbaivinbrihtbedvey) trilugloaesiis, anidfesblyentgysiemr butyl
with flow rate of 0.9 ml/min. Detection is carried out by UV at 272 mn;
d&E¥ BN of radioactivity is 20 carried out by flow liquid scintillation

thhHO‘.ﬂI%q%%.{,gE%é%SOS’%%ﬁﬂ EEBR%&%@Q%}? MENSERBEYYRHY general
formula (I) are prepared by reacting the appropriate compounds of the general
formula (I1) with unsupported [*I]Nal, in the presence of an oxidant.

The reaction 18 carried out in aqueous methanolic medium (pH 3), at
room temperature.

As oxidizing agents, perdxides 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,z modified
- packing as stafcionafy 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 (1)

R1
H\ﬁ)

3
N CN
3 ~3 N
R —S8n | I
— H
N N



0 R2 WO 2006/051341 PCT/111J2005/000120 8 can be prepared from
the appropriate quinoline of the general formula (Ill) R1 HN) CN \\ Il

\%’20’5‘47’15 R2 -wherein R1 and R2 have the meanings as }Eﬁg)t?s%%ﬁo

X'stands for 5 VViodo- or bromo atom- by reacting it in the presence
of palladium catalyst, organic or morgaéuc base and organic solvent with
a hexaalkyl-distannane compound. The product of general formula (1I) is
isolated. The exchange of the halogen atom for trialkyl-stannyl group is
CRKBE priparal frganiBe sPlpenirigeananihinciokenemiral formula (11D
dimethylformamide, or favourably in N 10 methyl-2-pyrrolidone. The
reaction can be performed in a wide tefperature range, preferably
between 20C - 100C. As organic base trialkylamines, preferably
triethylamine can be appliedH:Q(\inoLgAnic base alkali hydroxides,
carbonates and acetates, preferably potassium acetate can be used. In
the reaction palladium acetate, palladiumeggyoride or 15
tetrakls(trlphenylphosphln aftediumi) catalysts can beyysed (Z.P.
Zhuang. M.P. Kur§; q bvronsky, T.L. Gur, K. Plossl, J.Q.
Trojanowski, V.M.Y. Lee FKOR ) lqd/C en. 44, 1905, (2001)), but
we have found that with tetrakls(trl(o tolg)/;)\rmsphme)palladlum(O) catalyst

faster reaction and better yield is achive
o~ ~R?

FWherein R' and R? have the meanings as defined above and X stands for

5 iodo- or bromo atom— by reacting it in the presence of palladium catalyst,

10

15

20

organic or inorganic base and organic solvent, with a hexaalkyl-distannane
compound. The product of general formula (IT) 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 - 160°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)} catalysté 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.¥. 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)



20 The compounds of the general formula (I1I) WO 2006/051341
PCT/1102005/000120 9 RI HN CN \\ 111 X N NH (r) R2 can be

wyhesksst by the method described in patent application \MQ xrua005/080120
02/096879. The process according to our invention is shown in Reaction

Scheme 1. 5R IR1 H,N)H N) CN P,40,, KOAc R3CN XHR3R3R3
Sn~NNH R3R3NN3,Sn-S'OR ZR R3 R3 O--1-R2 1111l 1251Na

Chloramine-T
i ]
\\N
CHN

S it
P
N Sy
0)\ R2
can be synthesized by the method described in patent application WO
02/096879.

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

1
R 1
. g
. T

N
N i
SN Pd[0], KOAC R3 CN
X = H 3 - 3\3 h
)\ 3 \Sn-Sr{ 3 Rr3 ' N j:
2 —$rSn—p
07 "R R |
&3 k3 0”7 ™ R?
in
N
125)Nga

Chloramine-T

Further details of the invention are demonstrated in the Examples,

without limiting the claims to the Examples.
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weamles;, YO 2006/051341 PCT/HU2005/000120 10 E

R1 HINCN 1251 ~I\"N NH OIJIR2 Further details of the invention
are demonstrated in the Examples, without limiting the claims to the

. . 005/060120
Example 1. 4-Methoxy-N-(6-[1251]|odo-4-benzylam|no-3-cyanoqumo(|n-2-
5 yl)benzamide In the general formula (1) R1 stands for phenyl group, R2
stands for 4- methoxyphenyl group. a.) Fo 8 41 of 0.1 mg/ml methanolic
solution of 4-methoxy-N-(6-
tributylstannyl-4-benzylamino-3-cyanogyinglitr2-yl)benzamide are added
25 1041 (1.1 nmol) of 1% (v/v) methanolic Solution of trifluoroacetic acid
and 70 Nxamfd2d1]Nal solution (21 41). To the reaction mixture 5 41 (2

nmol) of, 0. /ml e olutign, of chloramine; T is added and the
une TSR Tt oM A PR KRB B Bt
peTiBeibeadstion is stopped by the addition of 741 (3.5 nmol) of 0.1
mg/ml sodium pyrosulfite 15 solutioq and theéproduct is immediatgly

purified iy theiggrrbbrowe @R simdndehang! ratoactiitgtands for 4-

d%e%i(%{l. %)éltlhlf manner 31 MBq of the title compound is obtained
(m(%ar At y %%ﬁ(‘ﬂmmol), radiochemical purity >95%. The purified

productgs, 'sépred;in raetimanomuaier @dtkadbsne Jdhumbhuist (@chydthoxy-N-(6-

concentration: 29 MBg/ml).
tributylstannyl-4-benzylamino-3-cyanoquinolin-2-yhbenzamide are added 25
ul (1.1 nmol) of 1% (v/v) methanolic solution of trifluoroacetic acid and 70
MBgq ['**I]Nal solution (21 ul). 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 7pl (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 MBg/mi).

b.} 4-Methoxy-N-(6-tributylstannyl-4-benzylamino-3-cyanoquinolin-2-
yDbenzamide.

033 g of 4-methoxy-N-(6-iodo-4-benzylamino-3-cyanoquinolin-2-
yhbenzamide 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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20 b.) 4-Methoxy-N-(6-tributylstannyl-4-benzylamino-3-cyanoquinolin-2-
yl)benzamide. 0.33 g of

ﬁdggqm%%ﬁl}l-(6-iodo-4-benzylamino-3-cyanoquino|in-2- yl)mggd%%m

dissolved in 5 ml of N-methyl-2-pyrrolidone and to the solution 240 mg o
potassium acetate, 50 mg of tetrakis(tri{cla 25 tolyl)phosphine)palladium(0)

0.6 ml of hexabutyl di dded., Th ign mi i
o B < TR0 ot OO RETP oL B hord) RumtRre 2
isReue AORIOZA ok Sf wrate AR aid acdlationi 80430 dtkRE Wikeaempband is

united toluene phase is dried over sodium sulfate, filtered and evaporated
duced pressure. The residue is chromatographed on a WO

ufd

2 T 05/0 llicagel cojoum in lorof

- ethy ag&%ﬁ gbﬁ%g)gnf&’fu% ’soléﬁ@t.%r%%ag%&m gf%?e?%lar%ﬂ} 3.8
figtymy, 3508g, afithe it qampaynd. 5 7optainestiH NSR(CDEE3).6-8.1 (m,
0.9 (m, 9H), 1.1 (M, 6H), 1.3 (m, 6H), 1.55 (m, 611), 3.8 5 (s, 3H), 5.08 (d,
231;1,8 D64y, 364 (gn 1B01), 7.55 (d, 2H), 7.9-8.1 (m, 3H), 8.66 (m,

1H), 10.7 (s, IH). Example 2.
4-Methoxy-N-(6-[1251]iodo-4-[2-thienylmethylamino]-3-cyanoquinolin- 10
2-yl)berizemigidel@.the general formula (1) R' stands for thienyl group, R’

stands for 4- methoxyphenyl group. a.) To 8 p1 (1.1 nmol) of 0.1 mg/ml
methanaiVsHromah T?@-,g% 5;@{&%[%—thien%ﬁngzethylamgno]-3~cyagnoquinolin~

I\lz(@égléﬂ%ﬁ{myM-[z-thienylmethylamino]-?-cyanoquinolin-_2- 15 _
yl)benzamide are added 25 pl (1.1 nmol) of 1% (v/v) methanolic solution
of trifludmmaketieneidlafuhMOIMER R 25tiKdb stotntiore] ProipiHR’ reactisrfor 4-
mljéét rg}? L%Wg?' u%f'o.l mg/ml‘aqueous solution of chloramine-T is
a.) To 8 ul (1.1 nmol) of 0.1 mg/ml methanolic solution of 4-methoxy-
N~(6-tributylstannyl-4-[2-thienylmethylamino]-3-cyanoquinolin-2-
yDbenzamide are added 25 pl (1.1 nmol) of 1% (v/v) methanolic solution of
trifluoroacetic acid and 70 MBq ['*I]Nal solution (21 ul). 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 reactibn is stopped by the addiﬁon of 7ul (3.5 nmol) of
0.1 mg/ml sodiom 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
GBq/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-i0do-4-| 2-thienylmethylamino]-3-

cyanoquinolin-2-yl)benzamide is dissolved in 5 ml of N-methyl-2-pyrrolidone
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added and the mixture is stirred at room temperature for 15 minutes. After
the incubation period the reaction is stopped by the addition of 7I1(3.5

9[} 1 mg/ml sodium pyrosulfite solution and the p IS,
ﬁ;name ?yqurlfled by RP-HPLC method, while applying W an%‘J U002

radloactlwty detection. By this manner {f MBq of the title compound is

tajned olara tivity, 8.4 GBa/mmo radloc urit %, o
O R R R A o R P oS S RE Al i
rﬁulyf};)mtﬂhiﬁe)@@ﬂ%ﬂitﬁﬂéﬂ) 28420.8/Ba/w) hexabutyl distannane are added,
4 Methoxy-N-(6-tributylstannyl-4-[2-thienylmethylamino]-3-

Eﬁﬂﬁ@%mﬁﬁgﬁjérﬁmf:@ gtgoom temperature under argon atmosphere

4-\et 6 -[2-
C)%fog%)%% é f%éﬁzpﬁ%e 4o sso% @Tcggeivﬁo? and extracted with 2 x 20

I\Bmhetﬁyd}m@wrdﬂhemmﬂéﬂ) R006/53BkE %dt&dz&%/@wﬂﬁﬁ sli2faieg fidtered
the olution 240 m f potassiym acetate, %?f tetrakis(tri(o-
§pqa RGBSR aHo! Sciisshraneiggaphed on a

a@'ﬂf‘d&@“@dﬁ%ﬁiﬁ”dﬂﬁ BIrenRo bRt AL QR [CHURBIRIY BoHRAE S (?rgﬁﬁture as
atmosphere for 16 hours; then it is poured onto 20 ml of water an
eﬂm&dﬂmth@p@(&iﬁ@Ithﬁtqﬂuméraﬂh@umlt%ﬁtm@rﬁ phasttle deapound is

rsod m sulfate, filtered and evaporated under reduced pressure. The
res chromatographed on a silicagel coloumn usmg chloroform -

eﬂ@ﬁﬁﬁ@@:@@g?éb@ oAy, ¢lyqm, Bravape o RYF(m, 6H), 3.85

fractions 235 mg of the title dompound is obtained. O MR C C13)

0{8,(BER15 D) (d,1280), 619);7L1F ((m,BH)), 175634, -‘BH)EIBBH)@ GB*Xm,B]iﬁl 8.72~
2 .9-7. LAH), 7.43-7.54 , 2H), 8.03 , 3H), 8.72- 8.82 , 2H),
1958 TR Tl > (e 21, 808 (. 3R) (m. 28)

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 honﬁogenize
(B.Braun Potter S) at 1500/min rotation speed. Buffer: 50 mM Tris HCI, 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 ug
protein content), in the presence of the test compound and 10 nM [*H]JCCPA
(2-chloro-N°-cyclopenthyl-adenosine) (80.000 dpm) in incubation buffer (50
mM Tris HCI, pH 7.4, 2 U/mL adenosine deaminase). The non—speciﬁ'c
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A.! Biological methods Human Adenozin Al receptor binding Preparing

~membrane suspension: collect ovarium cells of cloned Chinese hamster

uman Al receptors (further: CHO-hA,), wash 2 I
m@%ﬁtﬂgﬁ%s centrifuge (1000 x g 10 min.) and homogen?élp}(?g}étula o

Potter S) at 1500/min rotation speed Buyffer: 50 mM Tris HCI, pH 7,4.

TR Ene oA bRES vl A4 EHTBANS rolbi EacRTENon L2

MRk BGRRERT Redhedl R disOMpiRle \0/6111%1%’/ Bt oA BSBINAING at room

protocol incubate CHO-hA1 membrane preparation (50 g protein

wﬁqel*’ﬁﬁesm S hadreast €Ot lnasafibre diters3mresoried in 0.5%
(2-chloro-N6-cyc I-adenosine),(80.000 dpm) in incubat
(?6’* ﬁﬁ#ﬁ% ﬁ-|§7li% ng/mL g?jélr%osm‘gldga{gn}ihase Hﬁfﬁpmﬁe’f‘m HCl
n@irbﬂﬂtjf@nvﬂ@—wﬁm CET Hia2005/008181 B Bim@dRgity: in 96-well
defined in the presence ofgl{ﬁqM R-PIA (N 6 -[L-2-

pﬁ@ﬁ?lﬂébﬁ‘?é@%@eﬁesﬂfe aftomicasikiail on lsarEqBRthi 4 9oMicrobeta,

e e A LR B pond -

H@zﬁs@p&eﬂﬁé)&oﬂﬁﬁﬁl@ﬂbﬁi&mﬂeﬁ@eﬂ mmmﬁaemmm))i‘fmmwty. in
96-well plate in the presence of HiSafe-3 cocktail in beta-counter (1450
Microbeta, Wallac). Inhibition [%] = 100-((activity in the presence of test

compouggz, BQ’&&Q)‘?&EQ@H“VWZ/ BEINRY,- non-specific activity))*
100 10 Human adenosine A Q recCeptor binding Incubate 7 g of

membrdneslfhttmah AZn adenusimbraceptofsutransideigd admleﬁjngeceptors
CESuce RaceposBigoy fic) e, HESSIRS OWISISS! tne), in die
presence of the test compound and 20 nM [PH]CGS-21680 (2-[p-(2-
carbonylethyl)phenylethylaminol-5°-N-ethylcarboxamido-adenosine)
(200.000 dpm) in incubation buffer (50 mM Tris HCI, 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 ug 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,, | mM EDTA, 0.9 % NaCl, pH 7.4) on 96-well Brandel Cell
Harvester. Detection of activity: in beta-counter (1450 Microbeta, Wallac) in
the presence of 200 pL HiSafe-3 cocktail. Inhibition {%] = 100-((activity in
the presence of test compound - non-specific activity)/(total activity - non-

specific activity))*100.

Human adenosine 4, receptor binding
Binding protocol: incubate 20.8 ug of membranes (human Ay

adenosine receptors transfected into HEK-293 cells, source: Receptor
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carbonylethyl)phenylethylamino]-5'-N-ethylcarboxamido-adenosine) 15
(200.000 dpm) in incubation buffer (50 mM Tris HCI, 10 mM MgC12, 1

mOM &%@4 2 U/mL adenosine deaminase, pH 7.4). The no@é%ﬁﬁﬂ!}'&smﬂono

inding'is defined in the presence of 100 gg NECA
(5-N-ethylcarboxamido-adenosine) in a total volume of 100 | for 90 min at
room temperature. Filter in vacuum ovéf Whatman GF/B glass fibre filters
(presoaked for 3 hours in 0.5% 20 polyethylimine), wash 4x with 1 ml,

iggigRIGP YRR MM dhéiseRCe ot ha M g dddMHEB DA A PPHIDPCPX

NacCl, pH 7.4) on 96-well Brandel Cell Harvester. Detection of activity:'in

b&tecyolonen iy, Midiptoppxardhany in(800. poés el Joirrdadubigare-duffer

A ARG SRR R e
agpRdsinganbstreeiemindHBINdNg PIRioseh-ixukate P difpofs defined in

membranes (human Alb adenosine receptors transfected into HEK-293

cthe psesppee RECLBLRIMANESYS 05 184atindrarhoxensdmedeoogine) in a total
Bjology, ING. ) 4 f d,32.4
R e e e R Fi iger 25 Fgonm

ingahaiinn butier YWoRamMA rSFCl, dlhsM fitge 1 ZilfersM(BRIduKRd M 0.5%
benzamidine, 2 5 U/mL adenosine deaminase, pH 6.5). The non-specific,

oRhv Ry tetiRedii thapHSemcasbr Po0rait ML Re-cold S0 M Tris HCL
;@W@J%b%mﬁ ‘ﬁﬁi%g'E:%h'ﬁ?a??&%ke‘f?'ﬂ“e‘%&ﬁ&r?%ﬁ%&%ﬁ%@%beta-

oom temperature. Filiter under 25 Hgmm vacuum over Whatm
glemstitre( filt66s Miesolaktad WY poliethplosiasctond RO0rs)iwesHiSafe-3

B YA I S
i e A e o) ) 0
Human adenosine As receptor binding
Preparing membrane suspension: collect ovarium cells of cloned
Chinese hamster expressing human Aj; receptors (further: CHO-hA;), wash
them three times W1th PBS, centrifuge (1000 x g 10 min.) and homogenize
(B.Braun Potter S} at 1500/min rdtation speéd. 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 [*IJAB-MECA :

Tncubate the CHO-hA; membrane preparation (protein content 2 pg) in
the presence of the test compound and 0.5 sM [°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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non-specific activity)/(total activity - non-specific activity))” 100 15 Human
adenosine A3 receptor binding Preparing membrane suspension: collect

Is of cloned Chinese hamster expressing huma
\(%)?% Hegrf(ksg% -hA3), wash them three times with PBS, centrlﬁ '%&?gé%?m
g 10 min.) and homogenize (B.Braun Pqtter S) at 1500/min rotation
ed. Buffer: 50 mM Tris, 10 MgCl2, 1 mM EDTA 8.0.
LR %?ﬁa@%naat% ﬁ?ﬁ?ﬁ'rfﬁb@s a-§PeeiHtin ag‘?ﬁ\a%ﬁ%é hipding is
pedghiythe ghoveiguffer E@é@@ﬁgystmgpt of {lagy Projaip congeptrtionqQs.[1,-2-
0.1 mg/mL (Bradford method) and complete with 2 U/nt ADA. 25

Rﬁt@’mﬁﬁmﬁﬂp@]m@pm@kmamtwom REAQ Intuberetthanin at room

e R B BB MR i

lqﬂ@etbe@w&dﬁe@qmﬁ@m@cﬂwﬂ%ﬂﬁﬁ@smﬂw G it with 1 mL
incubation buffer%SO mM Tris, 10 mM MgCI2, 1 mM EDTA, 2 U/mL WO

Zseerobi suffecPiiundobrond oo MaMetTpsined HRdb e pBHBY. o, 96-well

T iff

BEACRISEE AR IR i SRR, Sheai i it a0
EoWitzhr Ma@m@@l@hﬂ@nﬁ[%ﬂ unde0as(fgtivity auuineoygesence of test
Whatman GF/C glass fibre 5 filters {g)resoaked in 0.5% polyethylimine for

FRORSI s TRSHIR okl M elaac T i MrRTsSROCHIN aHTIB )
mM EDTA, pH 8) on 96-well Brandel Cell Harvester. Detection of
radioactivity: in gamma-counter (1470 Wizard, Wallac). Inhibition [%] =

100-((adtadgpiotheplésenee/of st cnmpylthe - rmivapamfecwdme-conmmmg
OB SRS letve ocine-contaning T o
Incubate the CHO-hA; membrane preparation (protein content 4 ug) in
the presence of the test compound and 0.5 nM of the compound containing
radicactive 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°[L-2-
phenylisopropyl]adenosine) in a total volume of 50 pL 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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compound of Example 2/a: Incubate the CHO-hA3 membrane preparation
(protein content 4 g) in the presence of the test compound and 0.5 nM of
d containing 15 radioactive iodine (100.000 PR W @
?(ggr&pgﬁugla in incubation buffer (50 mM Tris, pH 8.0, 10 m (% 20
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 pM
R-PIA (N6-[L-2- phenylisopropyl]adenosine) in a total volume of 50 pL for

60 ming} mg&mm@ﬁfy@re Keep the isotop preparation and the
reaction mixture in polyethylene tube to decrease adsorption. Filter under

25 HghmAdEnity sédhevmatnhalaticdinesaptaniag goaamurd given in

BRI DR S TR A B et S pew

oadiblivathBraivaal GelE2aplucsier. fodleetinteabidiozetfiyoinsub-types in
mma counter 1470 leard Wallac) Inhibition [%] = 100-((activity in

§Pé’6?n igapisspecific activity)/(total activity -
non- speC|f|c activity))* 100. WO 2006/051341 PCT/IU2005/000120 16 B./
Biological results | Affinity of the un-labeled iodine-containing compound
given ifhExfimpity 20 tHeestttingproatapatiié . dh&xantatie|2(banathg ueafosine

S FESERIH (i lobaRtl G Rilu Ll SR eAe A st e compared
AR g MR BlPRIRIS: 2t qemesipg A3 receptor (K; = 1.5

nM) exhibits at least thousand-fold selectivity compared 10 to the other
dablwiine receptdhrazabieyises¢Tabidhy stattieg Cmpastad safibxangle 2/b as

starting compoupg, of EATRE Y B deRIgR I TAby e denosine

Inhibition in 1 pM
hA; hA; hAaa hAsg
['"“IJAB-MECA | [PHJCCPA |[*H]CGS21680| [*"H]DPCPX

The starting
compound of
Example 2/b

Ki=15nM 4 % 29 % ~16 %

IVA  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



Inhibition in 1 gM hA3 hAi hA2A hA2B [1211]AB-MECA [3H]CCPA
[BH]CGS21680 [BH]IDPCPX The starting 0 29% 16% compound o K; =

9{%‘6/%4% Example 2/b 15 II/A Investigation of the new radi %%%}/2%05/0 20
iodine-containing compound of Example 2/a on the human adenosine RE!

receptor by Scatchard analysis used for the characterisation of
radioligands 20 On the basis of radioisotg]’o saturation curves, by
Scatchard analysis (G. Scatchard, Ann. N. Y. Acad. Sci. 51:660, 1949)

De-dsseniaienernaiant DacoieinerHadalanst RRATARARGRe 4 n,

A3 membrane preparation is determined. In the investigate
cottlee mextiomldnydi(g 18pamity 285nfnthe chlictigano teiniéee Gigoomd ).
binding place in the presence of a membrane WO 2006/051341
PCT/HU2005/000120 17 preparate containing 4 g of protein. The value of
5 KD was found to be 4 nM, the maximal binding capacity 985 femtomol/1

mg protein (see Figure 1). 5 Figure 1: Scatchard saturation curve of the
new radidligar b‘f%@iﬁh{ﬂ@l saduration stasenet theew raslioligmirafiExample

' ' f.a known ad [ dioligand
i T e S R TR RRR e ity values

of reference compounds, in the presence of 4 g CI30-hA3 preparate
Knowing the KD values, by the Cheng-Prusoff equation (Y. J. Cheng 15
and W. H. Prusoff, Biochem. Pharmaeol. 22:3099, 1973) the Ki constants

10 of IEUBin?@tfiqmecbmfe&nsemmmagﬂuﬁﬂaipfrtmwgﬁﬁa with the new
compound o
radioligand of Example 2/a on the basis of the affinity values of reference

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

Knowing the Ky values, by the Cheng-Prusoff equation (Y. J. Cheng
15 and W. IH. Prusoff, Biochem. Pharmacol. 22:3099, 1973) the K; constants of
the ivestigated 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 ICs, values. The reference
compounds exhibited similar affinity values in the presence of the known and
20  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 radicligand (see Table 2).

25

SUBSTITUTE SHEET (RULE 26)



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 IC50 values. The
fere ompounds exhibited similar affinity values in the presence of
V{ﬁéz(%ﬁ}ﬁ%s\‘/fﬁénd 20 of the new radoligands, proving the suita{)tgﬁ)ll‘{ﬁ%yf@ s?é)oeuo
radioligand of Example 2/a. The un-labeled analogue of the new
radioligand exhibited a Ki value nearly Eﬁual to the KD value of the

isotop-|dBEKoHATBIHLAE a kAR, adreosincidy fivdisdiaand Brilihg new

0 [@li eslable.2). Tl RU

WO BUEHELE, BRI 280090 TR S RET RS g ehhonce
koomp el sinthArestinbgafiang TieihévA y pdipligatidraf Example 2/a

with the help of affinity values of reference compounds, in the presence of

4 gg CHO-hAS preparation. 5 The radioligand given [1251]JAB-MECA in
Example 2/a K; R-PTA 65 DM 150 nM CI-113-MECA 3.3 nM 5.9 nM The
starting compound o 1.5 nM 1.3 nM Example 2/b SUBSTITUTE SHEET

(RULE 26) WO 2006/051341 PCT/HU2005/000120 |fBh€taitsizand given
Compounds of the general formt@@gﬁ%ﬁm CA in Example 2/a
K
R-PIA 65 nM 150 nM
CHIB-MECA 3.3 nM 5.9 M
The starting compound of] 1.5 aM 1.3 nM
Example 2/b

SUBSTITUTE SHEET (RULE 26)
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H ~"NCN 125 N NH 6 R2 5 and their isomers - where R1 stands for
hydrogen atom or a straight or branched C1.4 alkyl group, or a C3.6
roup, or a phenyl group, thienyl group, or furyl grou

' \?Cl%a”h%l i P 1[/) Y2005/000120
&I%)qu y1 Elibstituted with one or more straight or branched ¢ ﬂ a%?q?l/

group, straight or branched C1.4 alkoxy group, or halogen atom, or for a
5- or 6 10 membered heteroaromatic ring_-containing one, two or three
nitrogen atoms-, or 5-membered hetero }Blrﬁ%ﬁic ring -containing one
nitrogen atom and one oxygen atom or one nitrogen atom and one
sulphur ptamRpEenal suestitugd Wihame erymore straight or branched
C1-4 alkyl group, straight or branched C1.4 alkoxy group, or halogen
atom; 15 R2 stands for hydrogen atom or fafa straight or branched C1-4
alkyl group, or for a phenyl-, benzyl-, thienyl- or furyl-group -optionally
substituted with a methylenediok&xqﬁ{;p r one or more straight or
branched C1_4 alkyl group, or straight or branched C1.4 alkoxy-,
hydroxyl-, trifluoromethyl- or cyano-group or Qﬂ{pgen atom-, or for a 5- or
6-membered heterggipmatic (r1g~20Q-<Containing one, two or three pitrogen

and one sulphur atom- optionatty orY Wirh’o‘f!le or more straight or
branched C1_4 alkyl group, straight or branched C1.4 aicoxy group, or
halogen atom. WO 2006/051341 PCT/HUZCQO\OOHO 20 2. Compounds
of the general formula (I) R1 o RZ2

and their isomers - where

R! stands for hydrogen atom or a straight or branched C;_; 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 Cy, 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 Cy.4 alkoxy group, or halogen atom;

R?>  stands for hydrogen atom or for a straight or branched Cp4 alkyl
group, or for a phenyl-, benzyl-, thienyl- or furyl-group -optionally substituted
with a methylenedioxy group, or one or more straight or branched Cy.4 alkyl
group, or straight or branched C;.4 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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HN"IJCN 1251 H N N Q R2 and their isomers, according to Claim 1. -
wherein R'stands for phenyl- or thienyl- or furyl-group 5 RZ stands for

- henyl-, 3-methylphenyl-, 3-methoxyphenyl-, 2-thi -
%@l%egr%éyglfuryl or 3-furyl group. 3. The following compoun(g?ﬁg%%{]rﬁ?ﬂ%u“
to Claim 1-2: 4-Methoxy-N-(6-[1251]
iodo-4-henzylamino-3-c quinolin-2-yl)benzamide 10
4-Meth -@%’E@Rﬂg ?oé%gh@[g?tﬂ?éﬁﬁg‘g%x%mo]-3-cyanoquinolin-2-
yl)benzamide. 4. Process for the preparati(gg—;of the compounds of the
general formula mR1 H--~NJCN 125/N Nf/H R2 150 WO
2006/051341 PCT/HU2005/000320 21 - where R1 and R2 have the

meanings as defined in Claim 1.- charaptérized in that a trialkyl-stannyl
compound of the general formula (I1)

125
]

CN

N "
o)\ R?
and their isomers, according to Claim 1. — wherein
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-[ “IJiodo-4-benzylamino-3-cyanoquinolin-2-yl)benzamide
4—Methoxy-N-—(6-[1251]310(10—4-[2—thjcnylmethy1amino]»3-cyanoquin01in~2~

yl)benzamide.

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

O
R

“\N)

CN
125

AN
_ H
N N

N

o R?2
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15

20

RI H~"N)R3CN R3Sntl //iHNN/ R30 R2-where R1 and R2
have the meanings as defined in Claim 1. and R3 stands for 5 straight or

r 4alkyl group- is reacted with [125I]Nal, in the p
‘%ﬂg@%ﬁ' %& rocess as defined in Claim 4, characterized in t%%stﬁégsﬁ%)?%@a@m
a peroxide, like hydrogen peroxide, org N-halogeno-succinamide, like
N- 10 chlgro-sugcinamide, or a chlorosdffonamide, preferably chlpramin-T
< TG D DDLE TRYBAHEMAPEIRR 25 QRaRAaR el il hacactorized in
ufrstRRAHRS [32RINRE Y sathd 8 finRrossempeRalingd iy Claim 4.,
characterized in that the reaction is carried out in aqueous-methanolic
medium (pH 3), at room temperature. 8. Procesgas defined in Claim 4.,
characterized in that the product is isolated from the reaction mixture by

RP-HPLC method. 20 9. Process as d&fined in €laim 8., characterized in
that during the isolatiog by RP-HPLC methtyd, silica gel based C18

modified packing is u as stationary phasge and teﬁ separation is

performed using methandl-water 22 bigry styent system containing 0.1%
(v/v) trifluoroacetic Beid:wif qite 0.99 /min, undﬁr UV detedkion
) 3 )\

and on-line radioactivity /d/etection.
o T~R?

- where R' and R” have the meanings as defined in Claim 1. and R® stands for
straight or branched Ci4 alkyl group- is reacted with ['*T]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
['"IINal 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



10. Compounds of the general formyda (1) R1 HHAN RCN R SnlIl 3N

N/H R3 0 R2 and their isomers - where R' and R2 have the meanings as

defined in Claim 1. and R3 stands for straight or branched C I-4 alkyl

group. 11. Compounds of the general formula (II) RI H__ ~ N R3 CN

R3Sn 1l /-HN N/ R30 R2according to Claim 10. - where R' a dé?z

stanBFSFpHERY! SYSRIBRNGH AN A RE Tort ‘fﬂwa&e@sﬁ&ﬁlare;ﬁ%% gw-rate
of ProegssifpuiRBPastian e hildaamp erdidsafite Genaial formula (11)

23 R1

10. Compounds of the general formula (1I)

=1
He
3
R\ CN
3 ™~ ~
R*—Sn | i
_ H
N N
RS )\
o R?2

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 (1I)

R
.
3 N
Ry CN
3 ™~ ~
R —8n } i
_ H
N N-
v Py
o R?2

according to Claim 10. — where R! and R? stand for phenyl or thienyl group and R’

for methyl or butyl group.

12. Process for the preparation of the compounds of the general formula (II)



H---~N)RCN R-Snll 3/N N/H,R3 0 R2 - where in the formula R" and
R2 have the meanings as defined in Claim 1. and R3 stands for straight
or branched C1-4 alkyl group- characterized in that a compound of the
general formula (Il) R1 H--~N)CN \\Illl XN NH R2 - where in the
formula R1 and R' have the meanings as defined in Claim 1. and X stands
for iodo- or bromo atom - is reacted with hexaalﬂ/l distannane, in an
organic solvent, in the presence of a base and palladium catalyst. 13.
Process according to Claim 12., ch terizegjr)w that as organic solvent
dioxane, dimethyl formamide, preferably N¥methyl-2-pyrrolidone is used.
14. Process accorqlir?g to Claim 12. terized jn that as base, an
organic base, like triélkylamine, preferabtytriethylatiine, or an inorganic
WO 2006/05134;1?13_(:1@]@ 2005/0k 0 24 base, like alkali hydroxitie,
-carbonate or -acetate/preferabl SSiUry N _~H

R Py

o R

- where in the formula R' and R* have the meanings as defined in Claim 1. and
R® stands for straight or branched C.4 alkyl group- characterized in that a

compound of the general formula (I1I)

r1
ey
CN

N i
— H
N N

O)\ R2

- where in the formula R! and R? have the meanings as defined in Claim 1. and X
stands for iodo- or bromo atom — 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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acetate is used. 15. Process according to Claim 12., characterized in that
as catalyst, 5 palladium acetate, palladium chloride,

&Stg%ggﬁgﬂggenylphosphine)palladium(O), preferably tetrakiﬁglii;}% 005/000120
tolyl)phosphine)palladium(O) catalyst is used. 16. Process according to

Claim 12., characterized in that as he%alkyl 10 distannane, hexabutyl
gistanq1 ne isiu ed . . .
ase, like alkali hydroxide, -carbonate or -acetate, preferably potassinm

acetate is used.

15. Process according to Claim 12., characterized in that as catalyst,
palladium acetate, palladium chloride,
tetrakis(triphenylphosphine)paltadium(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.



