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Abstract

The forms of molecules motion in the gas and liquid phases are considered. The forms of motion of
molecules and the conditions for obtaining the energy from the medium which necessary for passage of a
potential barrier during a chemical reaction are compared. Comparative data on the kinetics of the reaction of
diene synthesis, under the conditions of a thermally initiated reaction and initiation by microwave radiation in
a series of aromatic solvents for anthracene and 9-methylanthracene with maleic anhydride, as well as
indanocyclone with styrene are given. It is shown that in the case of a thermally initiated reaction, the
reactivity of the addends varies simbatically with the ionization potential of the solvent molecules. In the case
of initiation by microwave radiation, the reactivity of the addends varies sympathetically with the dipole
moment of the solvent molecules and the polarity of the addends. The obtained results correspond to the
concept of the mechanism of energy transfer to the pre-reaction complex for reactions in the liquid phase by
collision of a complex of reagents with solvate solvent molecules.

References

[1] N.M. Emmanuel, D.G. Knorre. Course of the chemical kinetics. Moscow: Vysh. Shk. 1974. P.400.
(russian)

[2] E.T. Denisov. The chemical kinetics. Moscow: Khimia. 2000. P.568. (russian)

[3] K. Laidler. Reactions Kinetics. Moscow: Mir. 1966. P.350. (russian)

[4] A.L Konovalov, V.D. Kiselev, J.D. Samulov. Reactivity of arylmaleinimides in the reaction of diene
synthesis with the cyclopentadiene. Reports of the USSR Academy of Scienes. 1968. Vol.179. Iss.4.
P.866-869. (russian)

[5] A.IL Matveev. Molecular physics. Moscow: Vysh. Shk. 1987. P.360. (russian)

[6] Ya. L. Frenkel. Kinetic theory of the liquid. Leningrad: Nauka. 1975. P.592. (russian)

[7] V.G. Urjadov. Motion of molecules and property of the nonelectrolytes. Kazan: KNRTU. 2016. P.316.
(russian)

[8] V.G. Urjadov, E.N. Oficerov. Procedure of reaction activation of cycloaddition in solution. Kazan:

KNRTU. 2009. P.432. (russian)
] A.S. Onishenro. Diene synthesis. Moscow: AN USSR. 1963. P.650. (russian)
0] A. Wassermann. Deal-Alder Reactions. Moscow: Nauka. 1963. P.133. (russian)
1] Chemistry of alkenes. C. Pataj S. [etc.]. Moscow.: Khimia. 1969. P.444-582. (russian)
2] A.L Konovalov. The reactivity of addends in the diene synthesis reaction. Russ Chem Rev. 1983.
Vol.52. No.11. P.1064-1080. (russian)
[13] A.L Konovalov, V.D. Kiselev. A Diels-Alder diene synthesis reaction. The influence of intrinsic and
external causes on a reactivity of diene-dienophile systems. /zv. RAN. Ser. khim. 2003. Vol.2. P.279-
297. (russian)

[14] D.L. Rachmankulov [etc.]. Acceleration of the Diels-Alder reaction by microwave irradiation. J Bash
Chem. 2002. Vol.9. No.1. P.26-28. (russian)

[15] A.L Burshtein, S.I. Temkin. Spectroscopy of molecular rotation in the gases and the liquids. Moscow:
Nauka. 1982. P.120. (russian)

[16] LV. Saveliev. Mechanics. Course of general physics. Moscow: ACT. 2003. P.336. (russian)

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2018. Vol.54. No.6. 1



Full Paper V.G. Uryadov

[17]
[18]

[19]

[20]

[21]

P. Atkins. Physical chemistry. V2. M.oscow: Mir. 1980. P.585. (russian)

J.D. Samulov, V.G. Urjadov, L.F. Urjadova, A.I. Konovalov. Influence of specific solvation on
reactivity of addends in the reaction of the diene synthesis. Journal of organic chemistry. 1986. Vol.22.
Iss.8. P.1573-1582. (russian)

L.V. Gurvich [etc.]. Tensile energy of chemical bonds. lonization potentials and electron affinity.
Moscow: Nauka. 1974. P.351. (russian)

V.G. Uryadov, A.R. Gilyazetdinova, M.D. Ibragimova, and E.N. Ofitserov. The impact of environment
on reactivity. Part 20. Comparative study of reaction kinetics diene synthesis of 9-anthracene and
methylanthracene with maleic anhydride for the thermally initiated reaction and in microwave field.
Butlerov Communications. 2016. Vol.46. No.5. P.21-29. DOI: 10.37952/ROI-jbc-01/16-46-5-21

V.G. Uryadov, I.K. Vinkov, A.N. Valeeva, and E.N. Ofitserov. The impact of environment on reactivity.
Part 21. Comparative study of reaction kinetics diene synthesis of indanocyclone with styrene for the
thermally initiated reaction and in microwave field. Butlerov Communications. 2016. Vol.46. No.5.
P.30-37. DOI: 10.37952/ROI-jbc-01/16-46-5-30

A. Weissberger, E.S. Proskauer, J.A. Riddick, E.E. Toops. Organic Solvents. Physical Properties and
Methods of Purification. Moscow: IL. 1958. P.520. (russian)

W. Ried, D. Freitag. Uber ein «Indanocyclon» und seine Umsetzung mit Alkinen. Chem. Ber. 1966.
Vol.99. No.8. P.2675-2677.

S.G. Entelis, R.P. Tiger. Liquid phase reaction kinetics. Numerical accounting of environmental.
Moscow: Khimia. 1973. P.416. (russian)

J.D. Samulov, A.I. Movchan, C.E. Solovieva, A.l. Konovalov. Effect of specific solvation on reactivity
of addends in the reactions (47+27) - the cycloaddition. Journal of organic chemistry. 1984. Vol.20.
Iss.12. P.2494-2501. (russian)

J.D. Samulov, L.F. Urjadova, A.I. Konovalov. Reactivity of styrenes in the reaction of diene synthesis
with indanotsiklonam. Journal of organic chemistry. 1976. Vol.12. Iss.4. P.810-812. (russian)

0O.A. Osipov, V.I. Minkin. Dipole moments handbook. Moscow: Vysh. Shk. 1965. P.264. (russian)
B.N. Solomonov [etc.]. Solvation of organic compounds. The molecular refraction, dipole moment and
the enthalpy of the solvation. Journal of general chemistry. 1984. Vol.54. Iss.7. P.1622-1632. (russian)
V.G. Uryadov, N.V. Aristova, and E.N. Ofitserov. Effect of media on reaction ability. Part 18.
Dependence of acidity of organic substances in gaseous and aqueous phases on molecular properties.
Butlerov Communications. 2010. Vol.19. No.3. P.1-9. ROI: jbc-02/10-19-3-1

http://butlerov.com/ © Butlerov Communications. 2018. Vol.54. No.6. P.1-10.




