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Section I. ORGANIC SYNTHESIS
Kustova T.P., Kochetova L.B., Baturova K.A.
Amides of benzoic and benzenesulfonic acids in benzoylation and sulfonylation: kinetic experiment and reaction mechanisms
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Abstract
The kinetics of benzamide and saccharin interaction with picryl benzoate, as well as benzenesulfonamide, saccharin and benzamide interaction with 3-nitroben​zene​sulfonyl chloride in aqueous 1,4-dioxane have been investigated, a low reactivity of amides was established (k298 = 10-1 – 10-4 l×mol-1×s-1) . The results of virtual screening of benzamide, benzenesulfonamide and saccharin sulfonylation and benzoylation products using the PASS Online program showed that these compounds retain the ability to inhibit hydrolase enzymes inherent in the original amides, but probably exhibit significantly lower toxicity. A comparative analysis of computer simulation results (DFT/B3LYP/6-311G(d,p)) of the potential energy surface of sulfonylation reactions of the studied amides in the gas phase was performed, and it was found that all processes proceed according to the bimolecular concerted mechanism of nucleophilic substitution with high activation barriers.
Keywords: benzamide, benzenesulfonamide, 2-sulfobenzoic acid imide, 3-nitrobenzenesulfonyl chloride, picryl benzoate, kinetics, reaction mechanism, biological activity, 1,4-dioxane.
References
1. Yuldashev R.N., Kasimova N.D., Yunusova Z.V., Primkulova G.N. Kliniko-farmakodinamicheskiy effect indapamida u bol’nykh s arterial’noy gipertenziey // Medicina Kyrgyzstana. 2018. № 2. P. 51–54 (in Rus.).

2. Deinrick J., Pruitt W.M. Molecular and cellular changes in the cancer cell // Progress in Molecular Biology and Translational Science. 2016. Vol. 144. P. 49–68.

3. Ye T., Xiong Y., Yan Y. et al. The anthelmintic drug niclosamide induces apoptosis, impairs metastasis and reduces immunosuppressive cells in breast cancer model // PLoS One. 2014. Vol. 9. № 1. P. 1–10.

4. Mrozik H., Jones H., Friedman J. et al. A new agent for the treatment of liver fluke infection (fascioliasis) // Experientia. 1969. Vol. 25. № 8. P. 883–886.

5. Cuena Boy R., Macia Martinez M.A. Extrapyramidal toxicity caused by metoclopramide and clebopride: study of voluntary notifications of adverse effects to the Spanish drug surveillance system // Aten Primaria. 1998. Vol. 21. № 5. P. 289–295.

6. Yastrebov D.V. Atipichniye antipsikhoticheskiye preparaty gruppy zameshchennykh benzamidov: tiapirid, sul’pirid i amisul’prid. Osobennosti farmakologicheskogo deystviya i klinicheskogo primeneniya // Sotsial’naya i klinicheskaya psikhiatriya. 2015. Vol. 25. № 3. P. 72 – 77 (in Rus.).

7. Danilov D.S. Neiroleptiki-benzamidy v praktike psikhiatra, nevrologa i internista na sovremennom etape razvitiya psikhofarmakologii (na primere sul’pirida) // Nevrologiya, neyropsikhiatriya, psikhosomatika. 2012. Vol. 4. № 3. P. 77–84 (in Rus.).

8. Danilov D.S. 60 let antipsikhoticheskim sredstvam (k voprosu ob ih klassifikatsii) // Nevrologiya, neyropsikhiatriya, psikhosomatika. 2012. Vol. 4. № 4. P. 24–33 (in Rus.).

9. Jenner P., Clow A., Reavill C. et al. Stereoselective actions of substituted benzamide drugs on cerebral dopamine mechanisms // Journal of Pharmacy and Pharmacology. 1980. Vol. 32. № 1. P. 39–44.

10. Xie F., Liang Y., Xia Y. et al. Discovery of 2-ethoxy-4-(methoxymethyl) benzamide derivatives as potentand selective PTP1B inhibitors // Bioorganic Chemistry. 2019. Vol. 92. 103273. DOI: 10.1016/j.bioorg.2019.103273.

11. Tin’kov O.V., Polishchuk P.G., Khachatryan D.S. i dr. Kolichestvenniy analiz «struktura – protivoopukholevaya aktivnost’» i ratsionalniy molekulyarniy dizayn bifunktsional’nykh VEGFR-2/HDAC-ingibitorov // Komp’yuterniye issledovaniya i modelirovaniye. 2019. Vol. 11. № 5. P. 911–930 (in Rus.). DOI: 10.20537/2076-7633-2019-11-5-911-930.

12. Guglielmi P., Rotondi G., Secci D. et al. Novel insights on saccharin- and acesulfame-based carbonic anhydrase inhibitors: design, synthesis, modeling investigations and biological activity evaluation // Journal of Enzyme Inhibition and Medicinal Chemistry. 2020. Vol.35. № 1. P. 1891–1905. DOI: 10.1080/14756366.2020.1828401.

13. Granovsky A.A. Firefly, version 7.1.G. http://classic.chem.msu.su /gran/firefly/index.html.

14. Filimonov D.A., Lagunin A.A., Gloriozova T.A. et al. Prediction of the biological activity spectra of organic compounds using the PASS Online resource // Chemistry of Heterocyclic Compounds. 2014. Vol. 50. P. 444–457. DOI: 10.1007/s10593-014-1496-1.

15. Kustova T.P., Agafonov M.A., Kruglyakova A.A., Kochetova L.B. Reactivity of 2-sulfobenzoic acid imide and benzenesulfonamide in arensulfonylation // Russian Journal of Organic Chemistry. 2019. Vol. 55. № 6. P. 891–895. DOI: 10.1134/S1070428019060083.

16. Kustova T.P., Kochetova L.B., Kruglyakova A.A. Reactivity of benzamide toward sulfonylation // Russian Journal of Organic Chemistry. 2021. Vol. 57. № 7. P. 1098–1102. DOI: 10.1134/S1070428021070101.

17. Kochetova L.B., Kustova T.P., Kruglyakova A.A. Kinetics and mechanism of acyl transfer reactions. Part 18. Quantum-chemical study of mechanisms of benzamide and benzenesulfonamide reactions with 3-nitrobenzenesulfonic acid chloride in the gas phase // Butlerov Communications. 2020. Vol. 63. № 8. P. 86–93. DOI: 10.37952/ROI-jbc-01/20-63-8-86 DOI: 10.37952/ROI-jbc-01/20-63-8-86.

18. Kochetova L.B., Kustova T.P., Kruglyakova A.A. et al. Kinetics and mechanism of acyl transfer reactions. Part 19. Computer simulation of mechanisms of 3-nitrobenzenesulfonyl chloride reactions with amino compounds containing carbonyl or sulfonyl group // Butlerov Communications. 2021. Vol. 65. № 1. P. 23–31. DOI: 10.37952/ROI-jbc-01/21-65-1-23.
-------------------------------------------------------------------------------------------------
Andreev I.E., Bobylev S.S., Vinogradov D.S., Kolesnikova E.N., Zverev D.M.
Synthesis 1,4-dihydropyridines based on alkyl-substituted ketoesters

Federal State Unitary Enterprise «State Scientific and Research Institute of Organic Chemistry and Technology» State Scientific Center of Russian Federation, Moscow 111024
Abstract
1,4-Dihydropiridines based on substituted benzaldehydes, ammonia and acetoacetic ether have been synthesized by the one-pot three-components Hantzsch reaction. The structure of the obtained compounds was confirmed by 1H and 13C NMR spectroscopy. During the virtual computer screening (using the PASS predicate program) possible manifestations of various biological activity of the obtained compounds have been determined. According to the data obtained, the main biological effect of the compounds obtained is directed at the cardiovascular system.
Keywords: Hantzsch synthesis, 1,4-dihydropyridines, acetoacetic ether, substituted benzaldehydes, biological activity, spectral data.
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Comparative energy consumption analysis of recycled and reactive distillation processes of the dimethyl ether production
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Abstract
By numerical calculations the influence of design and operation parameters on energy consumptions of the reactive and recycled dimethyl ether processes studied. Particularity of this work is comparative energy consumptions analysis of the processes carried out in equal conditions for distillation theoretical stage number and reaction volume. This approach able to investigate the effect selective substance exchange in reaction zone on energy consumptions of reactive distillation processes.
Keywords: recycled systems, reactive distillation, dimethyl ether, energy consumptions, mathematical simulation.
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Abstract
A quantitative assessment of the environmental efficiency of possible technological solutions to reduce the waste rate of the process of obtaining potassium isopropyl xanthogenate due to the regeneration of isopropanol have been carried out. Two-stage rectification method and potassium hydroxide water accumulation method have been analyzed. The calculations were performed using the developed by us «Methods quantitative assessment of new technologies for the production of organic substances in accordance with the criteria of economic and environmental efficiency». The most efficient way to organize the isopropanol regeneration process have been determined based on the results of calculating the coefficient of comparative environmental efficiency. It is shown that the implementation of a multi-assortment technological scheme can significantly reduce the level and, thereby, increase the efficiency of expenses for carrying out measures to reduce waste. Calculation of the indicator of economic efficiency of environmental expenses made it possible to exclude options that are unreasonably expensive in comparison with the received environmental benefits.
Keywords: environmental efficiency, economic efficiency, environmental expenses, potassium isopropyl xanthogenate, isopropanol, regeneration.
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Abstract
In this article immunity is understood as the ability of the organism of a biological object to withstand the negative effects of physical, chemical and biological factors. A mathematical model is substantiated for assessing the probability of the occurrence of certain effects of exposure depending on the dose of a physical, chemical or biological factor, as well as the level of humoral and cellular immunity. The developed mathematical model allows in particular and extreme cases to obtain previously established dependencies, which confirms it’s correctness. The mathematical model is based on a fact widely known from theoretical and experimental studies: the process of damage to the organism of a biological object is stochastic and is described by the so–called «doseeffect» curve, which is based on the following statement: the dose (of a toxicant, pathogen, etc.) causing a given effect is a continuous random variable. It is obvious that the random nature of this dose, other things being equal, is determined by the level of immunity: the higher the level of immunity (humoral and/or cellular), the greater the dose of the influencing factor required for the onset of the effect in question. Without violating the generality of reasoning, the article is presented in terms of the occurrence of an infectious disease.
Keywords: humoral and cellular immunity, infecting dose of pathogen, T-cell concentration, immunoglobulin concentration, probability of disease, immunity intensity, basic law of immunology.
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Abstract
The review analyzed the results of different studies of the safety of human red blood cells at various temperature conditions (from –190 °C to + 6 °C) of storage using a number of hematological preservatives-cryoprotectors. The demand for studying the morphological properties of red blood cells at all storage periods is shown. It was concluded that atomic force microscopy used in some studies has a number of disadvantages compared to automated microscopic complexes such as MEKOS, which allow for a detailed analysis of an erythrocyte mass sample within a few seconds. The results of the analysis of these studies can be in demand both by medical hematologists and by employees conducting experiments using red blood cells as in vitro test systems.
Keywords: red blood cells, erythrocyte mass; donor blood, whole blood, canned blood, hemoconservants, spherocyte, echinocyte, MEKOS.
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