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The potential efficacy of GABAB receptor agonists in the treatment of drug addiction, epilepsy, cognitive dysfunctions, and
anxiety disorders is supported by extensive preclinical and clinical evidence. However, the numerous side effects produced
by the GABAB receptor agonist baclofen considerably limit the therapeutic use of this compound. The identification of
positive allosteric modulators (PAMs) of the GABAB receptor may constitute a novel approach in the pharmacological
manipulation of the GABAB receptor, leading to fewer side effects. Recently, we identified two novel thiophene
derivatives, methyl 2-(1-adamantanecarboxamido)-4-ethyl-5-methylthiophene-3-carboxylate (COR627) and methyl
2-(cyclohexanecarboxamido)-4-ethyl-5-methylthiophene-3-carboxylate (COR628), that act as GABAB PAMs in rat
cortical membranes (Castelli et al., 2012). In the present study, we developed a series of 2 (acylamino) thiophene
derivatives and the functional characterization of these novel compounds was performedusing GTPγS binding assay, a well
validated functional assay for GPCRs, using membranes from rat brain cortex. Further, the ability of these compounds to
potentiate baclofen-induced but not pentobarbital-induced loss of righting reflex (LORR) (a valid test to assess the in vivo
potential of putative GABAB PAMs, see Carai et al., 2004; Koek et al., 2010) was also evaluated.In the presence of 10 μM
GABA, the test compounds at 25 μM potentiated [35S]GTPγS stimulation induced by GABA alone, while failed to
stimulate per se basal [35S]GTPγS binding up to 100 μM, demonstrating no intrinsic agonist activity. Compounds
4-(methylphenilcarboxiamido)-4-ethyl-5-methylthiophene-3-methylcarboxilato (COR658);
4-(trifluoromethyl)phenylcarboxiamido-4-ethyl-5-methylthiophene-3-methylcarboxilato (SSD5A);
4-(clorophenilcarboxiamido)-4-ethyl-5-methylthiophene-3-methylcarboxilato (COR659) stand out to some extent within
the series: at 25 μM they stimulated [35S]GTPγS binding to rat membranes to approximately 27−18% of GABA alone, with
a potency similar to that of COR627 and COR628, though lower than that of GS39783, used as reference compounds.
Compounds were also found to be effective in vivo, potentiating baclofen-induced sedation/hypnosis in DBA mice when
administered either intraperitoneally or intragastrically. Although displaying a lower potency in vitro than the reference
compound GS39783, the new compounds COR658, SSD5A, and COR659 exhibited a higher efficacy in vivo: combination
of these compounds with a per se non-sedative dose of baclofen resulted in shorter onset and longer duration of the loss of
righting reflex in mice. Test compounds showed cytotoxic effects at concentrations comparable to or higher than those of
GS39783 or BHF177.
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