Liquid-phase extraction and electrophoretic determination of thioamides in human body fluid
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In recent years, capillary electrophoresis (CE) has attracted noticeable attention due to its widespread use as an efficient separation tool of complex analytes mixtures. It allows to separate a wide spectrum of compounds such as ions, neutral molecules, big molecules such as proteins. Due to the high sensitivity, the method of СE is versatile and successfully applied in toxicology and for monitoring pharmaceuticals in body fluids and tissues. 

Currently, mercapto-substituted of N, S - containing heterocycles - thioamides have been extensively used by chemists to design new drug candidates. Three thioamides: 2-thioxo-5-(3,4,5-trimethoxybenzylidene) thiazolidin-4-one (I), 5-mercapto-3-phenyl-1,3,4-thiadiazole-2-thione potassium salt (II) and 4-amino-5-(furan-2-yl)-4H-1,2,4-triazole-3-thione (III) have been studied previously by authors [1-3]. Although, the studies were fundamental, but revealed stability of complexes of this compounds with iodine gives a reason to believe that they can be successfully used as a basis for future pharmaceuticals with thyreostatic action.
The main objective of this work is to develop capillary electrophoretic technique for determination of compounds (I), (II) and (III) and test it on the samples of urine. The selected conditions (aqueous media, borate buffer pH=9,18) for determination of studied thioamides by capillary electrophoresis is notable for accuracy, simplicity rapidity and high sensitivity. The developed technique allows to estimate the content of compounds in the range of 3.1-25 µg/mL for (I), 2.64-159 µg/mL for (II) and 1.45-12.8 µg/mL for (III).
Since the compounds haven’t passed any biological trials determination in biological fluid was performed in vitro through the treatment of urine by various quantity of studied compounds. Selection of ethyl acetate as the extractant allowed to isolate studied compounds from interfering compounds of biological matrix. Despite the fact that earlier research showed the significant stability of complex (I) with iodine by reason of insolubility in aqueous medium this compound can’t pretend to be a basis for future investigations as a potential drug. The conditions of the liquid-phase extraction are suitable for determination of compounds (II) and (III) in the urine.  Means of extraction recovery ranging from 78 % to 92% for II and from 74% to 97% for III, respectively. Undoubtedly, quite high recovery values demonstrate approximately complete recovery of thioamides from the urine.
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