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Farnesoid X Receptor (FXR) is a member of the nuclear receptor super-family and is highly expressed in liver, intestine, kidney, and adrenals. This receptor is involved in bile acid homeostasis1 and governs lipid and glucose metabolism in the liver.2 For all these reasons, FXR represents a promising pharmacological target in the management of metabolic disorders. In the last few years, several FXR agonists, belonging to steroidal and non-steroidal scaffolds, have been identified as potential leads for the treatment of metabolic disorders, with some of them progressed in advanced clinical trials for the treatment of patients with primary biliary cirrhosis (PBC) and non-alcoholic steatohepatitis (NASH). However, recently, has been discovered that the FXR gene ablation protects from liver injury caused by bile duct ligation (BDL), moving the attention towards the FXR antagonism in the treatment of obstructive cholestasis. As in the case of the agonists, the speculation around both steroidal and non-steroidal scaffolds led to the identification of several FXR antagonists. In order to discover novel non-steroidal FXR antagonists, we started from a recent work of Flesch et al.3 where is showed that the structural fragmentation of GW4064,4 a highly potent and selective non-steroidal FXR agonist, can lead to the shift of the receptor modulation from the agonism to the antagonism. 
[image: ]In particular, the replacement of the isoxazole ring in GW4064 with a 3,5-disubsituted oxadiazole led to compounds with different activity profiles, from agonism, partial agonism to antagonism. This is the case of compound 1, a highly simplified GW4064 derivative, endowed with an antagonistic profile toward FXR. Therefore, we have decided to manipulate further the oxadiazole scaffold, modifying both substituents at C-3 and C-5, developing a small library of derivatives some of which characterized by a potent FXR antagonistic activity and promising pharmacokinetic properties.
Figure 1. Fragmentation pathway on GW4064 in the identification of FXR antagonist
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