Discovering a potent NMDA receptor antagonist against Alzheimer’s Disease: from the initial design stage to in vivo testing.
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N-methyl-D-aspartate receptors (NMDAR) modulate the survival of the neurons. However, excessive NMDAR activity causes excitotoxicity and promotes cell death, underlying a potential mechanism of neurodegeneration that occurred in Alzheimer's Disease (AD). Despite years of intensive efforts by scientists to develop new safe and effective treatments for AD, memantine is the only NMDA uncompetitive receptor antagonist that has been approved for the treatment of this fatal disease.[1]
To address this challenge, our research group has designed, synthesized, and carried out the pharmacological and electrophysiological evaluation of a variety of new NMDAR antagonists bearing an amine polycyclic scaffold. All the compounds exhibited comparable potency and an electrophysiological profile similar to that of memantine.[2] Based on these studies, we determined the ideal candidate for further in vitro profiling. Compound 1 was selected as the best candidate for in vivo proof-of-concept in the SAMP8 mice model because of its excellent in vitro profile.  The oral administration of compound 1 led to better cognitive performance and a neuroprotective effect through specific pathways.[3]
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