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Theoretical calculations of CO: electroreduction’s reaction path to form acetic acid, using a manganese complex with
corrole ligand. A carbon-carbon bond is formed between two CO2 molecules from the saturated atmosphere.

The manganese complex with corrole ligand was used as the catalyst (Figure 1) for the CO2
reduction reaction (CO2RR). Based on this, a reaction mechanism was proposed, through
computational methods, as a proof of concept to this type of reaction (Figure 2). The calculations
were carried out with unrestricted B3LYP functional and Def2-SVP basis set. Since this is an open
shell system, all structures were optimized with different multiplicities, resulting that they all are
more stable as triplets or quartets, depending on how much electrons they gain. No spin
contamination was found in any structure. Figure 1: Mn-Corr Catalyst

It was verified that the species which activate the CO2 comes from the electroreduction of the initial Mn (Ill) (R1) to Mn
(I (I1). As it follows, the intermediate 12 receives a proton from water (20% in acetonitrile solution). After receiving
another electron, I3 becomes able to activate a second CO2 molecule, forming the carbon-carbon bond, which is the
most interesting step for this work, since its goal is to form Cz+ products. On the following ones, the reaction undergoes
successive proton coupled electron transfers, that in the end will release acetic acid and restore the initial catalyst.
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Figure 2: Energetic Profile
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