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Abstract 
The results of the study of 1,2,3,4-tetrahydroquinoline solution in water-acetonitrile mixture by 

potentiometric, conductometric methods and refractometry are given. Acidity and basicity constants of some 
derivatives of tetrahydroquinoline are determined by potentiometry. The values of the teterahydroquinoline 
derivatives ionization constants – pKa in the ionization of the carboxyl group and pKb with > NH group ionization 
were determined experimentally and calculated using MarvinSketch program. A comparison of such data showed 
good agreement between the calculated and experimental data and demonstrating the possibility of using this 
program to adequately calculate the values of ionization constants of heterocyclic compounds. It is shown in this 
case that the change of pH of heterocyclic compounds solutions in water-acetonitryle with a change in the 
concentration of acetonitrile was due to both the composition of the solution, and the structure of the solutes 
molecules. It has been demonstrated that the proton-donor and proton acceptor properties of the molecules studied 
1,2,3,4-tetrahydroquinoline derivatives determined by nature of the substituent and its position in the molecule, and 
the influence of the solvent on the displacement of the equilibrium in the solution of these compounds which is 
manifested through the acidity and basicity constant of solutes and depends on the protolytic properties of the 
solvent. Displaying pH monotonic increase with increasing concentration of acetonitrile in solution of 1,2,3,4-
tetrahydroquinoline, a similar increase in the pH of the solution without dissolved analytes therein, while the 
corresponding dependence for solutions of 4-carboxyquinoline is considerably more complex character extremal 
associated probably with the flow of protonation or deprotonation processes in solutions. The dependence of the 
electrical conductivity of water – acetonitrile solutions of these compounds on the composition of the solution was 
demonstrated. It was shown plots of experimentally obtained values of conductivity of derivatives of 1,2,3,4-
tetrahydroquinoline water – acetonitrile solutions on acetonitrile concentrations. The presence of an extremum on 
the respective charts, which, according to published data, probably is a result of the association, prototonation or 
deprotonation processes in solutions.  

Determined experimentally and theoretically calculated values of the molar refraction of 1,2,3,4-
tetrahydroquinoline were demonstrated. The change of the molar refraction depends on the structure of 
molecules tetrahydroquinoline derivatives. The presence of negative values exaltation molar refraction, i.e. 
depression were shown. In this case the data are consistent with the literature, according to which many 
conjugated heterocyclic systems detect depression molecular refraction – significant negative deviations from 
the additive caused the existence of intra- and intermolecular interactions. It was shown that the value of the 
molar refraction for the compounds studied correlated with the values of the polarizability calculated for 
analyte molecules dissolved in water or acetonitrile, while the relationship between the refraction and the 
energy of solvation is not so obvious. 
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