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Introduction. The spread of dental caries is associated with the insufficient 

effectiveness of traditional means of prevention and the literacy of the population 

regarding proper oral hygiene. The search for new, more effective and safer fluoride 

means for the prevention and treatment of this disease and the development of methods 

for their qualitative chemical analysis is an urgent task of modern pharmacy. The 

previously synthesized octenidine hexafluorosilicate (OHFS) in an experiment on rats 

showed greater caries-preventive and periodontoprotective effectiveness than sodium 

fluoride as a reference drug. According to the determination of the toxicometric 

characteristics of OHFS in rats by the oral route of administration, this compound can 

be classified as a low-toxic substance of the IV toxicity class. 

The purpose of the work is to develop qualitative methods of chemical analysis 

of OHFS as a potential anti-caries agent. 

Materials and methods. The synthesis of OHFS was carried out according to a 

previously published method. For setting up the experiment, diluted aqueous and 

diluted methanol solutions of OHFS were prepared. The experiment was divided into 

two stages: the analysis of the hexafluorosilicate anion and the octenidine cation. 

Results and their discussion. The anion SiF6
2- in both aqueous and alcoholic 

solutions gives a corresponding white turbidity with solutions of calcium chloride and 

lead acetate. Also, in both variants, the iron (III) thiocyanate solution is decolored. In 

an aqueous environment with an alkaline solution of benzidine, a light brown color is 

observed, in a methanol solution - the appearance of a brown color with black 

inclusions. 

Due to the presence of a tertiary nitrogen atom in the cation structure, reactions 

with generally alkaloid precipitation reagents were used. Thus, when using Lugol's 

reagent in an aqueous medium, a brown precipitate appears, while in methanol - an 

orange color without a precipitate, and over time, brown-green crystals form in the 

upper part of the test tube. With Marme's reagent, a white precipitate appears in both 

aqueous and alcoholic medium. In an alcoholic medium, over time, the solution 

becomes brown, the precipitate changes to dark brown with large brown flakes. When 

the Dragendorff`s reagent is added, a brown precipitate forms in an aqueous medium, 

and a bright orange precipitate forms in a methanol medium. In a test tube with a 

methanol solution, dark green naked crystals form over time in the upper part. With the 

picric acid reagent, a bright yellow precipitate is formed in an aqueous solution, and a 

lemon-yellow precipitate is formed in a methanol solution. When Nessler's reagent is 

used in both cases, a white precipitate is formed. In an aqueous medium with 

phosphoric-molybdic and phosphoric- tungstic acids, lemon-yellow and gray 

precipitates are formed, respectively; in a methanol medium with phosphoric-molybdic 

acid, the formation of a yellow precipitate is observed, and over time, the appearance 
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of a green color is observed. With phosphorous-tungstic acid in a methanol medium, a 

gray-white precipitate with a brown tint is formed. When acting on an aqueous solution 

of OHFS, a solution of K4[Fe(CN)6] forms a white precipitate, which turns greenish-

yellow when boiled, and when using K3[Fe(CN)6], the color of the solution gradually 

changes from orange to lemon - yellow. 

The reaction of the opening of the pyridine ring, which is part of the OHFS 

cation, with 2,4-dinitrochlorobenzene at boiling followed by the addition of 

concentrated sodium hydroxide was used. Under these conditions, the aqueous solution 

acquired a lemon-yellow color, and the methanol solution - yellow. The corresponding 

solutions were divided into three test tubes, to which iron (III) chloride was added: the 

solution turns red (methanolic - light orange); cobalt nitrite was added to the second, a 

dirty-green color is observed (methanol - light brown); nickel chloride was added to 

the latter - the aqueous solution turns bright green (the methanol solution is light green). 

As a specific reaction for the identification of OHFS, the reaction of the 

formation of associates with tropeolin 00 (pic. 1) and tropeolin 000 (pic 2.) can be 

proposed. Thus, in an aqueous solution of OHFS with tropeolin 00 in the presence of 

chloroform, upon shaking, the color of the aqueous layer is observed to be lemon-

yellow, and the chloroform layer is orange with black scales. With tropeolin 000, the 

aqueous layer is colored light orange, with chloroform - bright crimson. In the methanol 

medium with tropeolin 00, a blood-red color is observed, with tropeolin 000 - a bright 

red color. 

 
Pic. 1. Associatet complecs of octenidine with tropeolin 00  

 
Pic. 2. Associatet complecs of octenidine with tropeolin 000 

Conclusions. Thus, procedures for identification of OHFS using reagents used 

in the practice of pharmaceutical analysis have been developed. Improvement of the 

proposed and search for new specific methods of chemical identification of octenidine 

hexafluorosilicate as a potential caries prevention agent is the goal of our further 

research.  
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