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Section I. ORGANIC CHEMISTRY
Konopleva A.V., Budanova U.A., Sebyakin Yu.L.

Synthesis of a series of new L-lysine derivatives and aliphatic esters of 
a number of aliphatic/aromatic amino acids with potential antimicrobial activity
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Abstract
Synthesis of seven amphiphiles with a new combination of structural blocks has been carried out. They contain a residue of L-lysine in the polar block and a hydrocarbon radical of 12 carbon atoms in the hydrophobic block. The obtained compounds differ in the structure of the side chain of aliphatic and aromatic L-amino acids in the central fragment. The efficiency of the antibacterial action of the synthesized samples has been studied. A high level of activity against both gram-positive and gramnegative bacteria has been shown. A correlation between the structure and antimicrobial activity relation has been revealed, and the cytotoxicity of the leading compounds has been determined.
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Method for obtaining 4-phenylethynylphthalic acid under homogeneous catalysis
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Abstract
A method for producing of 4-phenylethynylphthalic acid has been developed by cross-coupling phenylacetylene and 4-iodophthalic acid, which was first used as the starting substrate. The effect of the reagent ratio and process temperature on the yield and purity of 4-phenylethynylphthalic acid under homogeneous catalysis conditions was studied. A method was developed that allows for resource conservation due to solvent recycling, as well as obtaining the target product using the one-pot principle.
Keywords: cross-coupling, Sonogashira reaction, synthesis, phenylacetylene, 
4-iodophthalic acid, 4-phenylethynylphthalic acid
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Evaluation of the energy efficiency of the complex columns with a side section and side withdrawal in the extractive distillation of the vinyl butyl ether – butanol-1 mixture with the various entrainers
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Abstract
The paper considers the separation of the vinyl butyl ether – butanol-1 mixture by extractive distillation with two heavy–boiling entrainers – dimethylformamide and ethylene glycol – in schemes of different structures. The energy efficiency of the application of columns with a side refining section and columns with a side withdrawal in the extractive distillation of the studied mixture was evaluated. It was found that during extractive distillation with dimethylformamide, columns with a side section and side withdrawal provide approximately the same (~10 %) reduction in energy consumption in the column boilers compared to the traditional two-column scheme. In the case of extractive distillation with an entrainer that boils higher than dimethylformamide – ethylene glycol – the application of columns with a side section and side withdrawal is inefficient from an energy point of view.
Keywords: vinyl butyl ether, extractive distillation, energy saving, optimization, columns with side section and with side withdrawal
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o-chlorobenzoic acid
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Abstract
A laboratory technology for producing of chlorangydride of o-chlorobenzoic acid, a well-known acidulous agent used in the manufacture of pesticides and pharmaceutical preparations, have been developed. The main parameters of the process of chlorination of o-chlorobenzoic acid thionylchloride in methylene chloride with output 90 % have been defined. The using of Wilsmeier reactivity as a catalyst allowed to reduce the reaction time by almost 2 times, to increase the yield of the target compound, and also improve its quality by reducing the amount of wastage. The results obtained was used for the development of a technological scheme for the production of chlorangydride of o-chlorobenzoic acid.
Keywords: o-chlorobenzoic acid, chlorangydride of o-chlorobenzoic acid, chlorination, thionyl chloride, thin layer chromatography, dimethyl formaldehyde, titration
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Methods of comparison of reactive distillation to a conventional flowsheet
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Abstract
The features of the organization of conventional and reactive distillation processes have been viewed. The same capabilities of both processes in terms of achieving the specified conversion and selectivity have been shown. Differences in the efficiency of using these processes are in the presence of selective exchange of the reaction zone substance in reactive distillation process. This leads to differences in the values of energy costs required to achieve the specified technological parameters. This work includes a review of available methods of qualitative and quantitative analysis of conventional and reactive distillation processes. A criterion for energy costs analysis of these processes is proposed.
Keywords: reactive distillation, comparison, recirculation, chemical engineering process
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Section III. RESEARCH IN THE FIELD OF CHEMICAL AND BIOLOGICAL SAFETY
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Development of bactericidal composites based on polylactide for medical devices
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Abstract
In the present study, the physical, mechanical and bactericidal properties of antiseptic plastics based on plasticized polylactide modified with copper compounds (copper (II) sulfate, copper (I) oxide and copper (II) oxide microspheres) have been investigated. The strength characteristics of composites have been determined. Bactericidal activity of composites has been studied by bioluminescence method. It is set that copper (II) sulfate provides the maximum antimicrobial effect of the material (toxicity index up to 99,84 %), but at the same time reduces its mechanical strength. Addition of 5 wt.% of PEG- 400 and 10 wt.% of PEG-400 plasticizers to the composites increases its plasticity. Addition of 2 wt.% copper (I) oxide shows moderate bactericidal behavior (toxicity index up to 8,2 %), but decreases deformability. Copper (II) oxide microspheres in the amount of 2 wt.% provides significant antimicrobial activity (toxicity index up to 41,7 %) with minimal impact on strength properties. For the first time the mechanisms of interaction of the mentioned antimicrobial fillers with the polylactide-based polymer matrix has been considered in detail.
Keywords: polylactide, antiseptic plastics, bactericidal properties, copper (II) sulfate, copper (I) oxide, copper (II) oxide, physicomechanical properties, polyethylene glycol, polycaprolactone, medical devices
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