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Density Functional Theory (DFT) calculations were used to determine the energy for the formation of M(CO)5 2-benzene from M(CO)6 and benzene, where M= Cr, Mo, W.  Benchmarking was done using the benzene and carbon monoxide complexes for three different functionals, BP86, PBE, and PWP91; PWP91 is the functional of choice.  The formation energies of the Cr, Mo, and W complexes were determined to be 31.39, 26.82 and 30.81 kcal/mol, respectively.  Calculations were also carried out with the p-xylene derivative instead of benzene.
Laser photoacoustic calorimetry was utilized to determine the experimental energy for the formation of M(CO)5 2-benzene from solutions of the metal hexacarbonyls in a benzene and p-xylene solution. The reaction enthalpies of the Cr, Mo, and W complexes were determined to be 23.0, 25.5, and 26.7 respectively.  Formation of the W(CO)5 2-benzene complex was confirmed by comparing obtaining FTIR spectra of the reaction product after laser photolysis of a solution of W(CO)6 in benzene and compared to a previously reported spectrum in the literature that the was formed.
