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ANNIVERSARIES AND DATES

SEVENTIETH BIRTHDAY OF PROFESSOR

LEONID ISAAKOVICH BELEN'KII

On February 9, 2001 Leonid Isaakovich Belen'kii, distinguished heterocyclic chemist and regional editor
of "Chemistry of Heterocyclic Compounds," celebrates his seventieth birthday. The scientific and administrative
activities of Prof. L. I. Belen'kii have received wide recognition in specialist circles, and he himself won
universal respect and affection for his profound erudition, his undeviating benevolence, his devotion to
principles, and his diligence. Several generations of organic chemists internally and extramurally have
expressed their gratitude to him for their scientific training, for an introduction to scientific methodology, and
for the authorship of authentic and elegant papers.

L. I. Belen'kii, who was born in Moscow in 1931, became a member of the Moscow school of organic
chemists, the scientific activity of which was largely connected with the N. D. Zelinsky Institute of Organic
Chemistry, Russian Academy of Sciences. In 1948, having become a student at the Chemical Faculty of
M. V. Lomonosov Moscow State University, he was engaged in scientific work in the laboratory of Prof.
A. P. Terent'ev (1892-1970) under the leadership of L. A. Yanovskaya (1919-1994). His first student work
resulted in two papers – on the halogenation and thiocyanation of 2-methylindole with dichloramine T and the
bromination of phenols with dioxane dibromide.

In 1953 Belen'kii finished with distinction at the Chemical Faculty of Moscow State University, having
completed under the leadership of A. P. Terent'ev a diploma paper on "Low-temperature asymmetric synthesis
with catalysts based on barium tartrate." This paper included as an extension the results of research into the
iodination of phenols by a complex of dioxane with iodine chloride.
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In 1953-1955 Leonid Isaakovich worked in the laboratory of the Kur'yanovsk Aeration Center, and from
1955 he worked in the laboratory of heterocyclic compounds at the N. D. Zelinsky Institute of Organic
Chemistry under guidance of Prof. Ya. L. Gol'dfarb (1901-1985). Prof. Gol'dfarb, who became Belen'kii's
principal mentor and advisor, introduced him to the synthesis of thiophenes and other heterocyclic compounds.

In 1963 Belen'kii defended a candidate's thesis on "A new method for the synthesis of macrocyclic
compounds" and, in 1974, a doctoral thesis on "Investigation of the direction of electrophilic substitution in the
thiophene and furan series."

A professorship was conferred on L. I. Belen'kii in 1991.
Professor Belen'kii is a leading scientist at the Institute of Organic Chemistry, the research of which has

been maintained by grants from the Ministry of Science of the Russian Federation, The International Scientific
Fund (the Soros Fund), and the Russian Fundamental Research Fund. (In 1994 he received a state scientific
stipend.)

His principal achievements in the field of organic chemistry include the following.
1. A fundamentally new method was developed for the synthesis of numerous alicyclic compounds,

based on the construction of a macrocycle containing one or several thiophene rings, followed by reductive
desulfurization with the removal of the sulfur "bridges."

2. The most important factors determining the course of aromatic electrophilic substitution and, in
particular, the effect of complex formation between the substrates and reagents and protic and aprotic acids and
also the stability of the α-complexes formed in the course of the reaction were investigated. The obtained data
were used to create new effective methods for the synthesis of aromatic and heteroaromatic compounds and also
to realize the ionic hydrogenation of thiophenes. Original syntheses of difficultly obtainable β-substituted
thiophenes and furans were proposed. Uncondensed tricyclic systems that contain two oxazole rings and are
luminophores important for practical purposes were synthesized for the first time. Methods were developed for
the synthesis of sterically hindered aromatic dialdehydes and their use in the production of stable bisnitrile
oxides, employed as hardeners for unsaturated rubber.

3. New reactions of trichloromethylarenes with N-nucleophiles – the formation of arenecarbonitrile
oxides and reductive condensation – were discovered and investigated. The last reaction can be regarded as an
alternative to the Sommelet synthesis of aldehydes, and the specific oxidation–reduction processes on which it
is based open up prospects for the creation of new methods for the synthesis of 4-substituted pyridines. New
methods were found for the production of various nitrogen-, oxygen-, and sulfur-containing heterocycles,
including those possessing physiological activity, from the accessible products of the radical addition of carbon
tetrachloride to vinyl ethers and methylene vinyl ketone.

Syntheses of new photochromes, promising for the optical recording, storage, and processing of data,
have now been developed.

Belenkii's researches are well known from his numerous lectures and reports at conferences and
educational establishments, his papers in leading journals, and his other publications. He is the author of about
400 scientific works (including 160 papers, 21 author's certificates, and 27 reviews) and coauthor of eight
monographs. Six monographs have been prepared and published under his editorship. Eleven candidate's theses
were produced and presented under his guidance.

L. I. Belen'kii is a member of the Dissertation Council at the Russian University of the Friendship of
Peoples, the Bureau of the Scientific Council on the Chemistry and Technology of Organosulfur Compounds at
the Ministry of Science of the Russian Federation, deputy head of the laboratory and section member of the
Academic Council of the Institute of Organic Chemistry of the Russian Academy of Sciences, and member of
the editorial board of "Izvestiya Akademii Nauk. Seriya Khimicheskaya" (Bulletin of the Academy of Sciences.
Chemistry Series).
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His involvement in the work of the editorial team of "Chemistry of Heterocyclic Compounds" merits
special acknowledgment – in fact he has carried on the work of his tutor Prof. Ya. L. Gol'dfarb and Prof.
A. N. Kost, who was deputy chief editor of our common journal published in Riga. After the decease of these
brilliant chemists Belen'kii took over the leadership (in conjunction with M. A. Yurovskaya) of the "Moscow
section" of the journal, devoting himself to establishing teamwork among the scientific editors and the laborious
task of editing and scrutinizing the papers. This made it possible to maintain the high scientific standard of the
journal under the extremely complex conditions of its operation, for he was a highly competent editor, capable
of attracting and directing authors. Belen'kii paid special attention to the establishment of a meticulous
bibliography, which he used to further the education of generations of chemists. The editorial team felt that it
was desirable to append to this short jubilee article a bibliography of the Belen'kii's major papers, singling out
the general papers, the chapters published in monographs, and the scientific reviews written by him.

It gives us great pleasure to highlight our mutual harmonious work and contacts. The experience of
many years has convinced us that working with L. I. Belen'kii is pleasant, easy, and fruitful.

We wish him well, fruitful contemplation, vitality for many years to come, good health, many new
scientific opinions, many new ideas, and opportunities for their rational implementation.

E. Lukevics, J. Stradins, and A. Skorova

THE MAJOR PUBLICATIONS OF L. I. BELEN'KII

Original Papers of Experimental and Theoretical Nature

  1. L. A. Yanovskaya and L. I. Belen'kii, "Bromination and thiocyanation of 2-methylindole with
dichloramine T," Vestnik MGU, No. 9, 89 (1949).

  2. L. A. Yanovskaya, L. I. Belen'kii, and A. P. Terent'ev, "Bromination with dioxane dibromide,"
Zh. Obshch. Khim., 22, 1594 (1952).

  3. Ya. L. Gol'dfarb, S. Z. Taits, and L. I. Belen'kii, "A new method for the synthesis of macrocyclic
compounds. 1. Cyclization of ω-alkanoyl chlorides to macrocyclic ketones of the thiophene series and
the production of higher cycloalkanones from them," Zh. Obshch. Khim., 29, 3564 (1959).

  4. L. I. Belen'kii, S. Z. Taits, and Ya. L. Gol'dfarb, "A new method for the synthesis of macrocyclic
ketones with a musklike odor," Dokl. Akad. Nauk, 139, 1256 (1961).

  5. Ya. L. Gol'dfarb, S. Z. Taits, and L. I. Belen'kii, "A new method for the synthesis of macrocyclic
compounds. IV. The effect of the length of the aliphatic chain on the nature and yield of the products
formed during the intramolecular acylation of ω-(2-thienyl)alkanoyl chlorides," Izv. Akad. Nauk. SSSR.
Ser. Khim., 1451 (1963).

  6. Ya. L. Gol'dfarb, G. P. Pokhil, and L. I. Belen'kii, "The action of thiyl radicals on thiophene and its
homologs," Dokl. Akad. Nauk, 167, 109 (1966).

  7. Ya. L. Gol'dfarb, R. M. Ispiryan, and L. I. Belen'kii, "The action of carboxylic acid bromides on certain
cyclic sulfides," Dokl. Akad. Nauk, 173, 101 (1967).

  8. A. I. Shatenshtein, Ya. L. Gol'dfarb, L. I. Belen'kii, I. O. Shapiro, and E. N. Zvyagintseva, "Relative
reactivity of the C–H bonds in isomeric methylthiothiophenols," Dokl. Akad. Nauk, 180, 1379 (1968).

  9. Ya. L. Gol'dfarb, A. P. Yakubov, and L. I. Belen'kii, "The acylation of acetophenone and
2-acetothienone," Dokl. Akad. Nauk, 185, 94 (1969).

10. Ya. L. Gol'dfarb, A. P. Yakubov, and L. I. Belen'kii, "The effect of the nature of the components and the
reaction conditions on Friedel–Crafts acylation. I. The relative reactivity of alkanoyl and
halogenoalkanoyl chlorides in the Friedel–Crafts reaction," Zh. Org. Khim., 6, 2518 (1970).
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11. L. I. Belen'kii, A. P. Yakubov, and Ya. L. Gol'dfarb, "The effect of the nature of the components and the
reaction conditions on Friedel–Crafts acylation. II. Some factors affecting the relative reactivity of
aromatic compounds in Friedel–Crafts acylation," Zh. Org. Khim., 6, 2524 (1970).

12. L. I. Belen'kii, G. P. Gromov, and Ya. L. Gol'dfarb, "Reactions of aromatic and heteroaromatic
compounds containing electron-withdrawing substituents. 1. The effect of the solvent on the
bromination of acetophenone in the presence of an excess of aluminum chloride," Izv. Akad. Nauk.
SSSR. Ser. Khim., 951 (1971).

13. Ya. L. Gol'dfarb, G. P. Gromov, and L. I. Belen'kii, "The reactions of aromatic and heteroaromatic
compounds containing electron-withdrawing substituents. 2. The bromination of the complexes of some
carbonyl compounds and sulfones of the thiophene series with aluminum chloride," Izv. Akad. Nauk.
SSSR. Ser. Khim., 1228 (1971).

14. Ya. L. Gol'dfarb, E. I. Novikova, and L. I. Belen'kii, "The reactions of aromatic and heteroaromatic
compounds containing electron-withdrawing substituents. 3. The variation of the direction of the
nitration of 2-thiophenecarbaldehyde as a result of protonation of the carbonyl function," Izv. Akad.
Nauk. SSSR. Ser. Khim., 1233 (1971).

15. L. I. Belen'kii, I. B. Karmanova, and Ya. L. Gol'dfarb, "Reactions of aromatic and heteroaromatic
compounds containing electron-withdrawing substituents. 5. The effect of the reaction conditions and
the nature of the reagents on the direction of chloromethylation of 2-acetothienone and
2-thiophenecarbaldehyde," Zh. Org. Khim., 7, 1743 (1971).

16. L. I. Belen'kii, N. S. Ksenzhek, and Ya. L. Gol'dfarb, "Reactions of aromatic and heteroaromatic
compounds containing electron-withdrawing substituents. 9. The direction of nitration and bromination
of dimethyl-2-thienylsulfonium salts," Khim. Geterotsikl. Soedin., 310 (1972).

17. L. I. Belen'kii, G. P. Gromova, and Ya. L. Gol'dfarb, "Reactions of aromatic and heteroaromatic
compounds containing electron-withdrawing substituents. 10. Alkylation and acylation of furfural,"
Khim. Geterotsikl. Soedin., 591 (1972).

18. L. I. Belen'kii, I. B. Karmanova, E. I. Novikova, G. B. Gromova, Ya. L. Gol'dfarb, V. S. Bogdanov, and
L. V. Shmelev, "Reactions of aromatic and heteroaromatic compounds containing electron-withdrawing
substituents." 12. The electron-withdrawing power of formyl, acetyl, and methoxycarbonyl groups
combined into complexes with a protic or aprotic acid," Zh. Org. Khim., 9, 1499 (1973).

19. Ya. L. Gol'dfarb, G. M. Zhidomirov, N. D. Chuvylkin, N. S. Ksenzhek, and L. I. Belen'kii, "Reactions of
aromatic and heteroaromatic compounds containing electron-withdrawing substituents. 13. The
directing effect of the ammonium group in electrophilic substitution reactions," Zh. Org. Khim., 9, 1507
(1973).

20. L. I. Belen'kii, I. B. Karmanova, and Ya. L. Gol'dfarb, "Reactions of aromatic and heteroaromatic
compounds containing electron-withdrawing substituents. 14. The nature of the products formed in the
reaction of 2-acetothienone with bis(chloromethyl) ether in the presence of aluminum chloride and the
reaction mechanism," Zh. Org. Khim., 9, 1514 (1973).

21. Z. N. Parnes, G. I. Bolestova, D. N. Kursanov, and L. I. Belen'kii, "A new noncatalytic method for the
hydrogenation of thiophenes to thiophanes," Izv. Akad. Nauk. SSSR. Ser. Khim., 1916 (1973).

22. Ya. L. Gol'dfarb, G. P. Gromov, and L. I. Belen'kii, "Reactions of aromatic and heteroaromatic
compounds containing electron-withdrawing substituents. 17. The direction of bromination and the
relative reactivity of the complexes of certain ketones and aldehydes of the furan and thiophene series
with aluminum chloride and protic acids," Izv. Akad. Nauk. SSSR. Ser. Khim., 2733 (1973).

23. L. I. Belen'kii, A. P. Yakubov, and Ya. L. Gol'dfarb, "The effect of the nature of the components and the
reaction conditions on Friedel–Crafts acylation. IV. The acylation of 2- and 3-acylthiophenes," Zh. Org.
Khim., 9, 1959 (1973).

24. G. M. Zhidomirov, I. A. Abronin, and L. I. Belen'kii, "The directing effect of the oxonium group,"
Izv. Akad. Nauk. SSSR. Ser. Khim., 36 (1974).
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25. L. I. Belen'kii, I. B. Karmanova, Yu. B. Vol'kenshtein, P. V. Petrovskii, L. A. Fedorov, and
Ya. L. Gol'dfarb, "Reactions of aromatic and heteroaromatic compounds containing electron-
withdrawing substituents. 18. The 13C NMR spectra and the effect of complexation on the distribution
of electron density in certain carbonyl compounds of the thiophene series," Izv. Akad. Nauk. SSSR. Ser.
Khim., 1725 (1974).

26. I. P. Romm, E. N. Gur'yanova, L. I. Belen'kii, and Yu. K. Tovbin, "The dipole moments and heats of
formation of the complexes of aluminum bromide with ketones," Izv. Akad. Nauk. SSSR. Ser. Khim.,
2478 (1974).

27. L. I. Belen'kii, A. P. Yakubov, and Ya. L. Gol'dfarb, "The effect of the nature of the components and the
reactions conditions on Friedel–Crafts acylation. V. C-Protonation of the thiophene ring and its effect
on the reactivity of certain compounds of the thiophene series under the conditions of acylation in the
presence of aluminum chloride," Zh. Org. Khim., 11, 424 (1975).

28. D. N. Kursanov, Z. N. Parnes, G. I. Bolestova, and L. I. Belen'kii, "Ionic hydrogenation of thiophenes,"
Tetrahedron, 31, 311 (1975).

29. L. I. Belen'kii, I. B. Karmanova, and S. V. Rykov, "Reactions of aromatic and heteroaromatic
compounds bearing electron-withdrawing substituents. 21. 13C NMR spectra and charge distribution in
complexes of carbonyl compounds of the furan series with aluminum chlorides," Chemica Scripta, 10,
201 (1976).

30. Z. N. Parnes, Yu. I. Lyakhovetskii, N. M. Loim, P. V. Petrov, D. N. Kursanov, and L. I. Belen'kii, "New
hydrogenating system in the ionic hydrogenation of thiophenes," Izv. Akad. Nauk. SSSR. Ser. Khim.,
2145 (1976).

31. A. P. Yakubov, I. A. Bessonova, and L. I. Belen'kii, "Stable heteroarenium ions. II. Formation of stable
thiophenium ions during the alkylation of thiophene," Zh. Org. Khim., 13, 364 (1977).

32. L. I. Belen'kii, A. P. Yakubov, and N. V. Grigor'eva, "Stable heteroarenium ions. III. Isomerization of
2,5-bis(alkylthio)thiophenes under the conditions of C-protonation," Zh. Org. Khim., 14, 641 (1978).

33. Z. N. Parnes, Yu. I. Lyakhovetskii, M. I. Kalinkin, D. N. Kursanov, and L. I. Belen'kii, "Ionic
hydrogenation of thiophene by Et3SiH–HCl/AlCl3," Tetrahedron, 34, 1703 (1978).

34. Ya. L. Gol'dfarb, I. B. Karmanova, Yu. B. Vol'kenshtein, and L. I. Belen'kii, "Reactions of aromatic and
heteroaromatic compounds containing electron-withdrawing substituents. 23. A new method for the
chloromethylation of compounds of the thiophene and benzene series," Khim. Geterotsikl. Soedin., 1474
(1978).

35. L. I. Belen'kii, V. S. Bogdanov, and L. I. Belen'kii, "Reactions of aromatic and heteroaromatic
compounds containing electron-withdrawing substituents. 24. The 13C NMR spectra of the complexes of
some carbonyl compounds of the benzene series with aluminum halides and determination of the
electron-withdrawing power of substituents of the RCO·AlX3 type," Izv. Akad. Nauk. SSSR. Ser. Khim.,
1735 (1979).

36. L. I. Belen'kii and I. A. Abronin, "Ratio of reactivity and selectivity in electrophilic substitution
reactions of five-membered heteroaromatic compounds. 1. The effect of the nature of the heteroatom,"
Zh. Org. Khim., 17, 1129 (1981).

37. V. I. Kalentsev, L. I. Belen'kii, N. G. Kolotyrkina, and O. S. Chizhov, "Application of chemical
ionization for determination of the relative values of the proton affinity, the capacity for alkylation, and
the ionization energy of aromatic and heteroaromatic compounds," Izv. Akad. Nauk. Ser. Khim., No. 1,
85 (1982).

38. A. P. Yakubov and L. I. Belen'kii, "Stable heteroarenium ions. VIII. Some transformations of
alkylthiophenium ions and new synthesis of 2-t-butylthiophene," Tetrahedron, 40, 2471 (1984).

39. L. I. Belen'kii and M. A. Cheskis, "Synthesis and some electrophilic substitution reactions of
2-phenyloxazole," Khim. Geterotsikl. Soedin., 881 (1984).
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40. L. I. Belen'kii, V. S. Bogdanov, I. A. Abronin, G. P. Gromova, M. A. Cheskin, and R. Z. Zakharyan,
"Effect of N-protonation and complex formation with aluminum chloride on electronic structure and
13C NMR spectra of 2-phenyl- and 2-methyl-substituted thiazoles and oxazoles," Chemica Scripta, 25,
266 (1985).

41. L. I. Belen'kii, G. P. Gromova, M. A. Cheskis, and Ya. L. Gol'dfarb, "Electrophilic substitution and
transfer of electronic effects in protonated and nonprotonated thiazoles and oxazoles," Chemica Scripta,
25, 295 (1985).

42. L. I. Belen'kii and A. P. Yakubov, "Stable heteroarenium ions. IX. Disproportionation of
alkylthiophenium ions and its use for synthesis of 2-dialkylthiophenes," Tetrahedron, 42, 759 (1986).

43. L. I. Belen'kii, M. A. Cheskis, and M. A. Ryashentseva, "The synthesis of 2-aryl- and
2-heteroaryloxazoles from the corresponding oxazolines and oxazolidines," Khim. Geterotsikl. Soedin.,
822 (1986).

44. L. I. Belen'kii, M. A. Cheskis, V. P. Zvolinskii, and A. E. Obukhov, "Synthesis, structure, and spectral
characteristics of some benzoxazoles," Khim. Geterotsikl. Soedin., 826 (1986).

45. M. M. Krayushkin, A. A. Loktionov, and L. I. Belen'kii, "Nitrile oxides of the thiophene series. The
effect of steric factors on the stability and reactivity in 1,3-dipolar cycloaddition reactions," Khim.
Geterotsikl. Soedin., 1034 (1988).

46. L. I. Belen'kii, D. B. Brokhovetskii, and M. M. Krayushkin, "Electrophilic trichloromethylation of
xylenes and pseudocumene. Role of steric factors and some transformations of the products," Chem.
Scripta, 29, 81 (1989).

47. L. I. Belen'kii, D. B. Brokhovetskii, and M. M. Krayushkin, "Reductive oximation of
dichloromethylarenes and a new synthesis of 3,5-diaryl-1,2,4-oxadiazoles," Izv. Akad. Nauk. SSSR. Ser.
Khim., 784 (1989).

48. L. I. Belen'kii, G. P. Gromova, and M. M. Krayushkin, "Protonation and electrophilic
trichloromethylation of 2,5- and 2,4-dichlorothiophenes," Gazz. Chim. Ital., 120, 365 (1990).

49. A. P. Yakubov, D. V. Tsyganov, L. I. Belen'kii, and M. M. Krayushkin, "New data on the formylation of
mesitylene and dimesitylmethane by dichloromethyl ether," Zh. Org. Khim., 26, 1976 (1990).

50. L. I. Belen'kii, I. A. Vasil'eva, M. D. Galanin, A. N. Nikitina, and Z. A. Chizhikova, "The appearance of
intramolecular and intermolecular interactions in the fluorescent characteristics of some systems
containing two oxazole rings," Optika i Spektroskopiya, 68, 801 (1990).

51. L. I. Belen'kii, D. B. Brokhovetskii, and M. M. Krayushkin, "Synthesis of 3,5-diaryl-1,2,4-oxadiazoles
from trichloromethylarenes and arene amidoximes", Tetrahedron, 46, 1659 (1990).

52. L. I. Belen'kii, D. B. Brokhovetskii, and M. M. Krayushkin, "A new path to the formation of
arenecarbonitrile oxides," Izv. Akad. Nauk. SSSR. Ser. Khim., 1692 (1990).

53. L. I. Belen'kii, D. B. Brokhovetskii, and M. M. Krayushkin, "Reductive condensation of
dichloromethylarenes with hydroxylamine and hydrazines in pyridines," Tetrahedron, 47, 447 (1991).

54. A. P. Yakubov, D. V. Tsyganov, L. I. Belen'kii, V. S. Bogdanov, and M. M. Krayushkin, "Unusual
effects of steric hindrances in NMR spectra of o,o-dialkyl-substituted benzylidene dichlorides,"
Tetrahedron, 47, 5237 (1991).

55. D. M. Antonov, L. I. Belen'kii, V. S. Bogdanov, A. A. Dudinov, M. M. Krayushkin, V. N. Nesterov,
Yu. T. Struchkov, and B. I. Ugrak, "Synthesis of heterocycles based on the products from the addition of
polyhalogenoalkanes to unsaturated systems. 3. Structure and stereochemistry of substituted
N-furylformamidines," Khim. Geterotsikl. Soedin., 1151 (1992).

56. L. I. Belen'kii, D. M. Antonov, A. A. Dudinov, E. D. Lubush, and M. M. Krayushkin, "Synthesis of
heterocycles based on the products from the addition of polyhalogenoalkanes to unsaturated systems.
4. Synthesis of substituted furo[2,3-d]pyrimidines," Khim. Geterotsikl. Soedin., 124 (1993).
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57. A. P. Yakubov, D. V. Tsyganov, L. I. Belen'kii, and M. M. Krayushkin, "Formylation and
dichloromethylation as alternative directions of Rieche reaction. A new approach to the synthesis of
sterically hindered aromatic dialdehydes," Tetrahedron, 49, 3397 (1993).

58. L. I. Belen'kii, I. S. Poddubnyi, and M. M. Krayushkin, "Reaction of trichloromethylarenes with
Pyridine: A novel synthesis of N-(4-pyridyl)pyridinium salts and aromatic aldehydes," Mendeleev
Commun., No. 3, 97 (1993).

59. I. S. Poddubnyi, L. I. Belen'kii, and M. M. Krayushkin, "Synthesis of 2,5-disubstituted 1,3,4-oxadiazoles
based on trichloromethylarenes and acylhydrazines," Khim. Geterotsikl. Soedin., 696 (1994).

60. I. S. Poddubnyi, L. I. Belen'kii, M. I. Struchkova, and M. M. Krayushkin, "1H and 13C NMR spectra of
2,5-disubstituted 1,3,4-oxadiazoles", Khim. Geterotsikl. Soedin., 834 (1994).

61. D. N. Antonov, L. I. Belen'kii, and S. Gronowitz, "On the selectivity in the bromination of selenophene-
2-carbonyl derivatives in the presence of aluminum trichloride," J. Heterocycl. Chem., 32, 53 (1995).

62. L. I. Belen'kii, I. S. Poddubnyi, and M. M. Krayushkin, "A new redox system: Trichloromethylarene –
pyridine base. On the mechanism of the synthesis of N-(4-pyridyl)pyridinium dichlorides," Tetrahedron
Lett., 36, 5075 (1995).

63. L. I. Belen'kii, I. S. Poddubnyi, and M. M. Krayushkin, "The nature of the reducing agent and the
mechanism of the reductive condensation of trichloromethylarenes with hydroxylamine and hydrazines
in pyridine," Khim. Geterotsikl. Soedin., 830 (1995).

64. L. I. Belen'kii, E. D. Lubush, and N. D. Chuvylkin, "Quantum-chemical and spectroscopic investigation
of the structure of 1:2 complexes of carbonyl compounds with aluminum halides," Izv. Akad. Nauk. Ser.
Khim., 2866 (1996).

65. L. I. Belen'kii, G. P. Gromova, B. V. Lichitskii, and M. M. Krayushkin, "Synthesis of
tetrachloroisophthalic and tetrachloroterphthalic aldehydes and stable bisnitrile oxides based on them,"
Izv. Akad. Nauk. Ser. Khim., 106 (1997).

66. L. I. Belen'kii, G. P. Gromova, B. V. Lichitskii, and M. M. Krayushkin, "Trichloromethylation and tert-
butylation of 2,4-disubstituted thiophenes – electrophilic substitution with a sterically hindered
rearomatization stage," Khim. Geterotsikl. Soedin., 1477 (1997).

67. L. I. Belen'kii, S. I. Luiksaar, I. S. Poddubnyi, and M. M. Krayushkin, "New syntheses of symmetrical
2,5-diaryl-1,3,4-oxadiazoles and 1,4-phenylenebis-1,3,4-oxadiazoles," Izv. Akad. Nauk. Ser. Khim., 2309
(1998).

68. L. I. Belen'kii, S. I. Luiksaar, and M. M. Krayushkin, "Synthesis of mesityl-substituted
1,3,4-oxadiazoles from mesityl trichloride and the hydrazides of aromatic and heterocyclic acids," Khim.
Geterotsikl. Soedin., 557 (1999).

69. L. I. Belen'kii, S. I. Luiksaar, N. D. Chuvylkin, and M. M. Krayushkin, "Alternative channel for the
reductive condensation of trichloromethylarenes with hydrazines," Izv. Akad. Nauk. Ser. Khim., 888
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