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Thiosemicarbazones (TSC) are an important class of N-, S-donor compounds that exhibit a wide range of chemical and biological activity, including anticancer activity, and are of great interest to scientists from various fields of science.
NMR and molecular dynamics simulation methods revealed differences in the localization of new acridine-containing thiosemicarbazones: 2-benzoyl ((E)-N-(acridin-9-yl)-2-(phenyl(pyridin-2-yl)methylene)hydrazine-1-carbothioamide (AOBP) and 2-dipyridyl ((E)-N-(acridin-9-yl)-2-(di(pyridin-2-yl)methylene)hydrazine-1-carbothioamide (AODP) in a model lipid membrane.
Both thiosemicarbazones were shown to be able to penetrate into the lipid membrane. AOBP is able to penetrate into the center of the hydrophobic region of the lipid bilayer, while AODP is located closer to the surface and freely leaves the membrane, entering the aqueous environment. The result obtained using a combination of NMR and molecular dynamics modeling methods is in good agreement with the data in a recently published article [1], which, among other things, states that AOBP demonstrated greater antiproliferative activity against tumor cell lines BE(2)-C, KELLY, SH-SY5Y and SK-N-MC compared to AODP. This means that AOBP, penetrating deeper into the cell membrane, is more effective against tumor cells. In order to approximate more physiological conditions of the native cell lipid membrane, experiments were carried out with the addition of cholesterol, which is an important component of cell membranes, and its effect on the localization of AOBP and AODP molecules in the model lipid membrane was characterized. It was shown that the presence of cholesterol prevents the penetration of both thiosemicarbazones into the membrane.
Since the mechanism of anticancer activity of thiosemicarbazones is associated with their penetration into lysosomes, the obtained results are important for a better understanding of the mechanisms of activity of these compounds and the development of new drugs. 
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