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AbstractÐThe synthesis and the preliminary biological evaluation of the ®rst high a�nity radioligand antagonist for the human A3

adenosine receptor, named [3H]-MRE 3008-F20 are reported. [3H]-MRE 3008-20 bound human A3 receptors expressed in CHO
cells with KD and Bmax value of 0.82�0.08 nM and 297�28 fmol/mg of protein, respectively. [3H]-MRE 3008-F20 represents a
useful tool for a further characterization of A3 adenosine receptor subtype. # 2000 Elsevier Science Ltd. All rights reserved.

Introduction

Adenosine modulates several physiological functions by
interacting with four di�erent receptor subtypes named
A1, A2A, A2B and A3.

1 While the adenosine A1 and A2A

receptor subtypes have been pharmacologically char-
acterized through the use of selective ligands,2,3 the A3

receptor subtype, cloned from di�erent species, is still
under investigation due to the recent discovery of highly
selective ligands and the lack of labelled form of
antagonists.

Activation of adenosine A3 receptors has been shown to
stimulate phospholipase C,4 and D5 and to inhibit ade-
nylate cyclase.2 Stimulation of A3 adenosine receptors
also causes the release of in¯ammatory mediators such
as histamine from mast cells,6,7 which could be respon-
sible for in¯ammation8 and hypotension.6 In addition, it
has been also suggested that the A3 receptor could play
an important role in brain ischemia,9,10 immuno-
suppression11 and bronchospasm in several animal
models.12 On these bases A3 antagonists could be pro-
posed as anti-in¯ammatory and anti-asthmatic agents.

In the last few years, several classes of A3 antagonists
have been reported.13±18 Very recently, our group has
reported a series of 5-[[(substituted-phenyl)amino]carb-
onyl]amino-8-alkyl-2-(2-furyl)-pyrazolo[4,3-e]1,2,4-tri-
azolo[1,5-c] pyrimidine as highly potent and selective
human A3 adenosine receptor antagonists. In particular
two compounds of this series, the 5-[[(4-methoxy-
phenyl)amino]carbonyl]amino-8-ethyl-2-(2-furyl)-pyr-
azolo[4,3-e] 1,2,4-triazolo[1,5-c] pyrimidine (1) and the
5-[[(4-methoxyphenyl)amino]carbonyl]amino-8-propyl-
2-(2-furyl)-pyrazolo[4,3-e] 1,2,4-triazolo[1,5-c]pyr-
imidine (2) showed to be the most potent and selective
human A3 adenosine receptor antagonists at the present
(Fig. 1).19

Starting from these experimental observations, we
focused our attention on the synthesis of the ®rst
antagonists for the human A3 receptors in labelled form
in order to avoid the complication associated with the
high and low agonist a�nity states G-protein coupled
receptors. Our hypothesis was based on the introduc-
tion of an unsaturated chain on N8 pyrazole nitrogen
that after reduction with tritium gas could a�ord the
desired radioligand. In this case, we choose the allyl
moiety (3), which after reduction could a�ord the
labelled form (4) of compound 2 (Scheme 1)
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Chemistry

Desired compound 3 was prepared according to a well
known procedure for the synthesis of the pyrazolo-
[4,3-e]-1,2,4-triazolo[1,5-c]pyrimidines as described
before.19,20

The ®nal compound 3 was obtained in good yield by
reduction with tritium gas in presence of Pd-C 10% and

puri®cation by HPLC (Column Ultrasphere ODS
250�9.4 mm; eluent A: water:triethylamine 500:0.5;
eluent B methanol:triethylamine 500:0.5; gradient 20±
100% B over 30 min; 113 mCi, by puri®cation of 357
mCi of crude material) (Scheme 1).21 The obtained
radioligand 4 was analysed by HPLC and mass spec-
trometry, showing a purity of 99.4% with speci®c
activity of 67 Ci/mmol.

Results and Discussion

Figure 2 shows a saturation curve of [3H]-MRE 3008-
F20 (4) to the human A3 adenosine receptors expressed
in CHO cells, and the linearity of the Scatchard plot in
the inset is indicative, in our experimental conditions, of
the presence of a single class of binding sites with KD

value of 0.82�0.08 nM and Bmax value of 297�28
fmol/mg protein (n=4).

In order to verify the selectivity of this derivative versus
the other adenosine receptor subtypes, the unlabelled
form (2) has been used in inhibition experiments. The
receptor binding a�nity of compound 2, has been
determined at human A1, and A2A receptors expressed
in CHO cells, using [3H]-1,3-dipropyl-8-cyclopentyl
xanthine ([3H]DPCPX),22 [3H]-5-amino-7-(2-phenyl-
ethyl)-2-(2-furyl)pyrazolo[4,3-e]-1,2,4triazolo[1,5-c]-pyr-
imidine, ([3H]-SCH 58261)23 as radioligands, respectively.
Compound 2 has low a�nities at human A1 (Ki

1197�100 nM) and A2A (Ki 141�15 nM) adenosine
receptors, respectively, and consequently high selectivity
at human A3 adenosine receptor. Based upon these
®ndings, [3H]-MRE 3008-F20 (4) could be considered
the ®rst high a�nity radioligand antagonist for the
human A3 adenosine receptors.

Figure 1. Structures and binding a�nities of human A3 adenosine
receptor antagonists.

Scheme 1. Reagents: i: Tritium gas, 10% Pd-C, EtOAc:EtOH 2:1.

Figure 2. Saturation of [3H]-MRE 3008-F20 (4) binding to human A3 adenosine receptors. Values are the means and vertical lines s.e. mean of four
separate experiments performed in triplicate. In the inset the Scatchard plot of the same data is shown. KD value was 0.82�0.08 nM and Bmax value
was 297�28 fmol/mg protein.
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