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Abstract
The paper presents new data on the stereostructure of substituted polycyclic oxazolohydroacridines synthesized on the basis of β-cycloketol and 
o-aminophenol. The cis-connection of the carbo- and hydropyridine rings and the spatial location of the substituents were established using 1H and 13С NMR spectrometry and the spectral characteristics of the compounds were given.
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Abstract
This literature review summarizes the methods for the preparation of phenylacetylene based on styrenes, and also discusses approaches to the synthesis of β-halogenstyrenes and 1,2-dihalogenethylbenzenes as intermediate. T
he stereochemical features of the ongoing transformations, as well as the mechanisms of reactions, are discussed.
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Abstract
Using the Aspen Plus® V.10.0 software package, a computational experiment was carried out on the mathematical modeling of vapor-liquid equilibrium in a system formed by a base (separable) mixture of butyl propionate - propionic acid and a heavy-boiling separating agent - sulfolane. Calculations of various operating modes of the complex for extractive distillation of butyl propionate - propionic acid mixture have been performed. It has been shown that, from the energy point of view, this process is more advantageous to carry out at a reduced pressure (for example, 100 mm Hg), when the separated mixture is biazeotropic, than at atmospheric pressure, when it is zeotropic.
Keywords: extractive distillation, mathematical modeling, vaporliquid equilibrium, biazeotropic mixture, coefficient of relative volatility, parameters of column operation, heat consumptions.
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Abstract
Cyanogen chloride is a product with a wide range of applications. The main direction of its use is the catalytic trimerization with the formation of cyanuriс chloride (2,4,6-trichloro-1,3,5-triazine) which finds use in the production of herbicides of the triazine series and active triazine dyes. Cyanogen chloride is not now on the market in the Russian Federation. The transportation of this dangerous product involves certain difficulties determined by its high toxicity and proneness to trimerization. The literature on the synthesis of сyanogen chloride by various methods is analyzed, and the technological basiсs of its production and purification are examined. The analysis revealed that the application of the conventional method of preparing сyanogen chloride by chlorination of cyanhydric acid to small-scale productions is inexpedient. In view of the aforesaid, the task of developing a technological process for preparing cyanogen chloride directly at the place of its consumption is topical.
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Abstract
A method of quantitative assessment of new technologies for the production of organic substances in accordance with the criteria of economic and environmental efficiency is proposed. The choice of the most effective variant of the organization of production is based on the coefficient of comparative economic efficiency and coefficient of comparative environmental efficiency. The first determines the cost effectiveness of the hardware design of the technological process and the efficiency of raw material costs for its implementation. The second reflects the achieved level of minimizing the negative impact on the environment during the implementation of the technology, as well as the cost effectiveness of obtaining this environmental result. At the same time, the assessment of the economic efficiency of environmental costs makes it possible to exclude unreasonably expensive options in comparison with the environmental result obtained and 
to ensure that the developed technological solutions meet the criteria of the best available technologies.
Keywords: technology of production of organic substances; quantitative assessment; economic efficiency; environmental efficiency; the best available technologies.
References
1. Methodological recommendations for determining the technology as the best available technology, approved by the Order of the Ministry of Industry and Trade of the Russian Federation No. 3134 dated August 23, 2019 (in Russ.).

2. Decree of the Government of the Russian Federation No. 255 dated March 3, 2017 «On the Calculation and Collection of Fees for Negative Environmental impact» (in Russ.).

3. Decree of the Government of the Russian Federation No. 913 of September 13, 2016 «On the Rates of payment for negative Environmental impact and additional coefficients» (in Russ.).

4. Decree of the Government of the Russian Federation No. 39 of January 24, 2020 «On the Application of Payment Rates for Negative Environmental Impact in 2020» (in Russ.).

5. Decree of the Government of the Russian Federation No. 1250 of August 17, 2020 «On Amendments to the Rules for Calculating and Charging Fees for Negative Environmental Impact» (in Russ.).

6. Decree of the Government of the Russian Federation No. 1393 of September 11, 2020 «On the Application of Payment Rates for Negative Environmental Impact in 2021» (in Russ.).

7. Decree of the Government of the Russian Federation No. 1 of January 1, 2002 «On the Classification of Fixed Assets Included in Depreciation groups» (in Russ.).

__________________________________________________________________

Section III. TEST METHODS FOR SUBSTANCES AND MATERIALS
Novikova I.V., Smirnova Zh.V., Novikov R.I., Aleksenko S.S., Kurygina L.P., Vasil’ev M.Yu., Kondrat´ev V.B. 

Mass spectra of electron and chemical ionization of silyl derivatives of 
β-amino alcohols in the identification of markers of nitrogen-containing Chemical Warfare Agents
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Abstract
The electron ionization mass spectra of tert-butyldiphenylsilyl (TBDPS) derivatives of β-amino alcohols which are scheduled in the Chemical Weapons Convention, were obtained and described. The general ways of compounds ionization are established and the schemes of formation of the most common and characteristic ions are compiled. The peaks of molecular as well as fragments ions [M–CH3]+ and [M–C4H9]+ of TBDPS-derivatives of β-amino alcohols (N,N-dial​kylethanolamines, N-alkyldiethanolamines) are unstable with minor intensity. The presence of the [M–C2H5]+ ion, indicating the presence of a n-propyl substituent in the nitrogen atom, was used in the identification of structural isomers. The reliability of the identification of newly synthesized compounds was confirmed by the registration of molecular ions in the mass spectra of the positive chemical ionization mode. The peaks of protonated MH+ molecules of silyl derivatives of β-amino alcohols using methane as reagent gas have intensity close to or equal to 100 %. The obtained mass spectra provide an opportunity for reliable and rapid identification of degradation products and precursors of nitrogen-containing toxic chemicals – N-alkyldiethanolamines, N,N-dialkylethanolamines, quinuclidin-3-ol in environmental and technological samples as well as during professional tests of the OPCW.
Keywords: β-amino alcohols, mass spectrometry, electron ionization, chemical ionization, derivatization, silylation, tert-butyldiphenylchlorosilane.
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