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The mGlul and mGlu5 receptors (metabotropic glutamate receptor 1 and 5) are considered
promising therapeutic targets to treat diseases including chronic pain, schizophrenia, Alzheimer’s
disease, anxiety, and autism [1-3]. However, the development of selective small-molecule ligands
that might serve as drug candidates for these receptors has been hampered by the conservation of the
orthosteric (glutamate) binding site. This problem can be overcome by using allosteric modulators
that act at alternative binding sites; these compounds bind predominantly within the 7TM domain of
the class C receptors. Allosteric modulators can alter the affinity or efficacy of native ligands in
positive, negative, and neutral ways, demonstrating a spectrum of activity that cannot be achieved by
orthosteric ligands alone [1].

In this work, the structure of mGlurlR complexed with 4-fluoro-N-(4-(6-
(isopropylamino)pyrimidin-4-yl)thiazol-2-yl)-Nmethylbenzamide (FITM) and its twelve analogs of
broad spectrum of affinity (2.4 nM < IC50 > 10000 nM) has been investigated by means of quantum
mechanical methods. ONIOM (Our own N-layered Integrated molecular Orbital and molecular
Mechanics) computation procedures were carried out to optimize molecular geometries of binding
sites with complexed ligands. Calculations were performed with the wuse of
B3LYP(DFT):AMBER(MM) approach. The optimized structure of ligands complexed with 21
residues was used for the ab initio FMO (Fragment Molecular Orbitals Method) calculations at the
MP2/3-21G level of theory.

The performed calculations are helpful in the interpretation of the experimental results
concerning the activation of protein receptors, as well as they provide the reasonable binding
energies and binding patterns of ligand-protein interactions.
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