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Fluorescein dyes are widely used in analytical chemistry, biochemistry, medicine, etc. In solutions, fluorescein can exist in form of various species, both charged and neutral. This work is devoted to the study of monoanionic and molecular species of fluorescein.  The corresponding structures are presented in Fig. 1.
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Fig. 1. The scheme of tautomeric interconversions of fluorescein anions and molecules: 
I – the quinoid structure, II – the lactonic structure, III – carboxylate monoanion, IV –  phenolate anion.
The aim of this work was modelling of the structures and energies of the above tautomers using modern quantum-chemical approaches, computation of the tautomerization constants in some solvents, and comparing thus obtained results with well-known experimental data.
Ab initio quantum-mechanical calculations have been made by DFT B3LYP method with 6-31++G(d,p) basis set. Geometry of structures was optimized and the corresponding energies were calculated both in vacuum and in solvents, using the polarized continuum model (PCM). Calculations were processed utilizing Gaussian 03 quantum chemistry software. The energy of the structures and tautomerization constants was evaluated using the method described in literature [1].

The obtained results for the tautomerization constants are in good agreement with the experimental data [2].
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