Theoretical investigation of the mechanism of the Diels Alder cycloaddition reaction of the substituted 2-furoic with the maleimides
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Abstract 
The mechanism of the Diels Alder reaction between substituted furan-2-carboxylic acid (diene) and 1-methyl-1H-pyrrole-2.5-dione (dienophile) was investigated using density functional theory (B3LYP/6-31G(d)). The global indices namely the electronic chemical potential (µ) and the chemical hardness (ƞ) let us conclude that the diene behaves as a nucleophile and the dienophile acts as anelectrophile. On the other hand, the explanation of the regioselectivity is undertaken basing on the local indices (Fukui indices) analysis that confirms the results obtained above. On the other hand, the reaction mechanism has been studied using the transition states theory (TST)[1], all the stationary points on the potential surface have been characterized by vibrational calculations. The energy profile clearly shows that the product P1(exo) is the most favorable because of its kinetic and thermodynamic stability that is deduced from the comparison of its activation barrier and its reaction energy value with the ones of the other products studied in this work.
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Diels–Alder reactions between substituted 2-furoic (diene) and maleimides (dinophile).
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