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Received 12 October 2005; revised 10 November 2005; accepted 10 November 2005

Available online 29 November 2005
Abstract—Among the adenosine A1 allosteric enhancers reported so far, compound (2-amino-4,5,6,7-tetrahydrobenzo[b]thiophen-3-
yl)-(4-chlorophenyl)-methanone 1 (named T-62) has shown biological properties similar to those of PD 81,723, the reference A1 allo-
steric enhancer and it has been more fully pharmacologically investigated. The preparation of the radiolabelled form of compound 1
and its characterization by saturation binding experiments are reported. These studies allowed us to demonstrate for the first time
the existence of a specific, allosteric site on the A1 receptor.
� 2005 Elsevier Ltd. All rights reserved.
Adenosine and adenosine A1 agonists reduce hypersensi-
tivity following inflammation and peripheral nerve injury
in models of chronic pain.1 However, the use of such
direct agonists is complicated by a variety of adverse ef-
fects, such as angina pain, atrioventricular block, head-
ache, nausea and retching. One approach to avoid
adverse effects from direct agonists is to enhance the effect
of the endogenous ligand, adenosine, by administering a
positive allosteric modulator of its receptor.2

One class of molecules reported to act as allosteric
enhancers at the A1 adenosine receptor are the 2-amino-
3-benzoylthiophene derivatives, of which PD 81,723 is
the prototypical example.3
CF3

The closely related compound T-62 (1) has shown
biological properties similar to those of PD 81,723.4–7

Baraldi has described the preparation of compound
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T-62,8 while Leung has described its use for treating
neuropathic pain in humans.9 T-62 is currently being
investigated as a possible treatment for this disorder.10

The promising properties of this compound prompted
us to design and synthesize the radiolabelled form of
T-62 (2).11

Although several approaches appeared viable, the strat-
egy that ultimately proved successful involved the intro-
duction of the radioisotope into the phenyl ring (Scheme
1). Recognizing that the preparation of the 4-chloro-3,5-
diiodobenzoic ester 3 was known,12 we adopted the
synthetic scheme we have previously used to prepare
similar 2-amino-3-aroylthiophene compounds13 to
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obtain derivative 5. Condensation of the ester 3 with the
anion of acetonitrile afforded the requisite b-ketonitrile
(4). The formation of the 2-amino-3-benzoylthiophene
5 was obtained by the base-catalyzed condensation of
cyclohexanone and b-ketonitrile 4.14 In turn, compound
5 was dehalogenated to compound 1 by catalytic
hydrogenolysis and similar to compound 2 by hydroge-
nation in the presence of tritium gas.

The deiodination was therefore the crucial step of the
synthesis. It was performed following a procedure
reported in the literature for tyrosine analogues.15 Deio-
dination was obtained by catalytic hydrogenolysis of
derivative 5 at 50 psi in methanol/dioxane, with 10%
Pd/C as catalyst to give compound 1 in good yield.16

Tritiation of 5 was achieved under the same conditions,
affording [3H]T-62 with an estimated specific activity of
47 Ci/mmol.17

Compound T-62 was tested in saturation binding exper-
iments and in the functional cAMP assay6 and it was
shown to have good activity as an allosteric enhancer.

T62 caused a decrease of cAMP content of 55% at a
concentration of 10 lM in CHO cells expressing the
human A1 receptor.
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Scheme 1. Reagents and conditions: (i) NaH, MeCN; (ii) cyclohexa-

none, S, morpholine, EtOH; (iii) TEA, 10% Pd/C, H2, 50 psi,

overnight, MeOH/dioxane 2:1; (iv) TEA, 10% Pd/C, tritium, 50 psi,

overnight, MeOH/dioxane 2:1.
T-62 was able to increase in a concentration-dependent
way the agonist-specific binding of [3H]CCPA to adeno-
sine A1 receptors in crude membrane preparations from
CHO-A1 cells, rat cortex and human brain, determining
a 51%, 15% and 22% increase of binding in hCHO-A1,
rat cortex and human brain membranes, respectively.

T-62 increased the BMAX of the agonist [3H]CCPA to re-
combinant human A1 adenosine receptors determining a
65%, 15% and 23% BMAX increase of [3H]CCPA binding
in hCHO-A1, rat cortex and human brain membranes,
respectively.

T-62 did not increase the binding of the agonists
[3H]CGS 21680 and [125I]AB-MECA on hCHO-A2A

and hCHO-A3 membranes, thus behaving as a selective
allosteric modulator for A1 adenosine receptors.

The binding properties of the radiolabelled T-62 were
investigated by saturation assays performed on both
hCHO-A1 cells and membranes.18 The analysis of the
experimental data19 revealed an affinity value in the
micromolar range (KD = 4.6 ± 1.1 lM) and a high
receptor density (BMAX = 76.5 ± 8.2 pmol/mg of
protein).

The biological investigation of [3H]T-62 suggested the
presence of an allosteric binding site on adenosine A1

receptor distinct from the active binding site for agonists
and antagonists.

The development of a new radiolabelled adenosine A1

allosteric enhancer could provide more information
about the allosteric binding site on adenosine A1

receptor.
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