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Abstract

The RHF/6-31G(d) quantum chemical simulation of the mechanism of the interaction of the secondary
fatty aromatic amine N-ethylaniline with benzenesulfonyl chloride under conditions of non-specific water
solvation, using the continuum model of the solvent, as well as of sulfonylation reactions of N-ethylaniline
solvation complexes containing one water molecule, modeled specific solvation of N-ethylaniline with water,
and one molecule of water and one of dioxane, which simulate the solvation of the amine with aqueous
dioxane. Three-dimensional potential energy surface of these processes is calculated. It is shown that in the
case of a reaction proceeding under conditions of non-specific solvation of reagents, the route with axial
attack of the N-ethylaniline molecule to the sulfonyl reaction center is realized, in the two other cases the
reactions proceed along a single route, starting as an axial attack of the nucleophile, which goes further with
decreasing of the attack angle as reagent molecules approach each other. It was established that all the
simulated reactions proceed in accordance with bimolecular coordinated mechanism of nucleophilic
substitution Sy2, which implies the formation of a single transition state in the reaction path. It was found that
geometrical configuration of the reaction center in the transition state of N-ethylaniline reaction with
benzenesulfonyl chloride under non-specific solvation by water is close to trigonal-bipyramidal, which is
determined by the axial direction of the nucleophilic attack, in the two other cases it is medium between the
trigonal-bipyramidal and tetragonal-pyramidal, which is associated with the change in the angle of N-
ethylaniline attack as the reactant molecules approach each other. In a reaction involving N-ethylaniline
monohydrate, a water molecule forms a 6-membered cyclic structure with reagent molecules in the transition
state, in which the transfer of a proton from N-ethylaniline amino group to a hydrogen chloride molecule
occurs via a relay mechanism involving the water molecule. The activation energy values of the studied
processes were calculated; it is shown that both specific and universal solvation significantly lower the energy
barrier of the reaction compared to the reaction occurring in gas phase, which is consistent with the data
obtained earlier for related processes.
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