Utilization of cage hydrocarbons as lipophilic anchors for inhibitors of endocannabinoid system enzymes
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Endocannabinoid system regulates many physiological and cognitive processes including food intake, mood, pain sensation, inflammation, memory, pregnancy, pre- and postnatal development. Levels of endocannabinoids are tightly regulated by enzymatic biosynthesis and biodegradation. Inhibition of this processes could provide a useful biological and pharmacological tool. In the project we target four endocannabinoid system-related enzymes: PLA2G4E, DAGL, ABHD16a, ABHD6.
Substrates of these enzymes are lipids, molecules with polar warhead and long lipophilic tail. In the project we studied the possibility to utilize lipophilic and spacious cage hydrocarbons, such as diamondoids and cubanes, to reproduce the lipid-like structure in inhibitors. Besides, we expect the lipophilic anchor to enhance interaction of inhibitors with the cell membrane, where the enzymes are situated.
Therefore we suggested a synthetic pathway and obtained 16 inhibitors of 1,2,4-triazole urea class with an attached anchor of cage hydrocarbons (Figure 1A). The obtained compounds were tested on their activity and selectivity by means of activity-based probe profiling (in vitro and in cells) and in a biochemical assay.
Among obtained structures it worths to point out compounds RED303 – a potent PLA2G4E inhibitor with in vitro IC50 = 40nM, RED341 – DAGL inhibitor (in vitro IC50 = 13nM), RED350 – ABHD16a inhibitor (in vitro IC50 = 40nM), RED353 – ABHD6 inhibitor (in situ IC50 = 4nM).
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Figure 1. A – general structure of obtained inhibitors, R2 – adamantane or cubane moiety; B – inhibition curve of RED303 (in vitro); C – inhibition curve of RED341 (in vitro); D – inhibition curve of RED350 (in vitro); E – inhibition curve of RED353 (in situ).
The obtained results demonstrate a big potential of application of cage hydrocarbons in development of inhibitors of endocannabinoid system enzymes and suggest directions of further investigation. 
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