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Abstract: Mesoionics are five or six-membered heterocyclic structures with a wide
variety of applications, such as synthesis of other heterocycles, transition metal
complexes, biological activity and non-linear optics [1-5]. This class of molecules has
as characteristic a high delocalization and charge separation [6,7]. The present work
aims to elucidate the structural stability of the heterocyclic azoles (1,3-oxazol-5-one,
1,3-oxazol-5-thione, 1,3-thiazol-5-one and 1,3-thiazol-5-thione) and their derivatives, in
the ground state. MP2 and CCSD calculations were performed with aug-cc-pVDZ basis
set and Gaussian 09 program [8], as well as MCSCF using aug’-cc-pVDZ, aug-cc-
pVDZ and cc-pVTZ basis set and single point Cl/cc-pVTZ with Columbus-7.0 program
[9]. The structural stability of mesoionic compounds was investigated from relaxed
scans in the coordinate referring to the ring-opening, with subsequent optimization of
the structures and frequency calculations of stationary points (reagent, transition state
and product) at MP2, CCSD, MCSCF and MCSCF//Cl/cc-pVTZ. The MCSCF//Cl/cc-
pVTZ results indicate that the rings containing oxygen (1,3-oxazol-5-one and 1,3-
oxazol-5-thione) spontaneously open without barrier. However, the structure with a
inner S along with a exocyclic O atom (1,3-thiazol-5-one) has a small activation barrier
and a small positive reaction energy (closed structure slightly more stable). On the other
hand, the structure containing two S atoms (1,3-thiazol-5-thione) at MCSCF/cc-pVTZ
level has a negligible energy difference between open and closed systems. Thus, there is
a strong indication that these thiazoles (rings with sulfur) form acyclic tautomers
[10,11]. The MCSCEF and CI results showed a significant multiconfigurational character
for these structures and their use is justified by the disagreement with the results
obtained at MP2 and CCSD (regarding the relative stability between closed and opened
structures), this disagreement being greater for MP2 method, especially for structures
with an inner O atom.
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