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Professor Alexander F. Pozharskii

A Tribute

Alexander F. Pozharskii was born in Rostov-on-Don on December 8, 1938. He performed his
first research work (under the supervision of Professor A.M.Simonov) as a student at Rostov
State University. The research dealt with benzimidazole chemistry and included the preparation
of a series of 1-R-benzimidazoles, their sodamide amination and subsequent synthesis of 2-
furfurylideneaminobenzimidazoles which were then tested for antibacterial activity (Scheme 1).
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After graduating in 1961 he was recommended by the Faculty Scientific Council to continue
research as a postgraduate student. In 1963 Alexander was awarded his Ph.D. degree and in 1964
took a position as assistant professor. In 1968-1969 he was a postdoctoral fellow in Professor
A.R. Katritzky’s laboratory in the University of East Anglia where he studied the application of
physical methods in organic chemistry. In 1972 he was awarded a Doctor of Science degree and
in 1975 he was appointed full professor at Rostov University. From 1981 and until the present
Prof. Pozharskii has served as head of the department of organic chemistry at Rostov University
(Southern Federal University from 2006). He was a visiting professor at the Slovak Technical
University, Antwerpen, Salford, Vilnius, Wroclaw, and Sczescin universities, the Institute of
Organic Synthesis of the Latvian Academy of Sciences and the Institute of Organic Chemistry of
the Ukrainian Academy of Sciences. Prof. A. F. Pozharskii’s research interests include
heterocyclic and naphthalene chemistry, strong organic bases (“proton sponges”) and theoretical
organic chemistry. His research interests also include the field of surfactants and biologically
active heterocyclic compounds.

The systematic scientific carrier of Alexander began from the investigation into the classical
(heterogeneous) version of the Chichibabin reaction which does not require the use of an external
oxidant. For the first time amination of perimidines, benzoquinolines, numerous benzimidazole
derivatives and several other condensed azines and azoles was achieved and various aspects of
the kinetics of the reaction, including the relative activity of nitrogen heterocycles towards
sodium amide were studied successfully. The suggested mechanism for the heterogeneous
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Chichibabin reaction that explained its autocatalytic character included the formation of anionic
and dianionic c-complexes (Scheme 2).
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An oxygen analogue of the Chichibabin reaction developed by Prof. Pozharskii involved
direct hydroxylation of 1-substituted derivatives of perimidine, benzimidazole, naphtho[1,2-d]-
and naphtho[2,3-d]imidazoles with powdered potassium or sodium hydroxide (Scheme 3). This
method is recognized as the best approach to 1-R- imidazolones and perimidones.
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In an attempt to prepare the unsubstituted 2-aminobenzimidazole by debenzylation of 1-
benzylbenzimidazole with sodium or potassium in liquid ammonia Prof. Pozharskii unexpectedly
observed the formation of 2-nitro- (a close analogue of the natural antibiotic azomicine) and
2,2’-azobenzimidazoles in quantitative yield (Scheme 4). This transformation represents an
example of an extremely easy oxidation of an aromatic amino group to a nitro group. The
reaction was later extended to other 1-R-2-amino-benzimidazoles and 2-
aminonaphthoimidazoles.
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By studying the m-amphoteric heterocyclic system of perimidines Prof. Pozharskii
demonstrated that these compounds are not only prone to the amination and hydroxylation
reactions occurring at position 2, but also readily react with many electrophiles that substitute
hydrogen atoms of the naphthalene moiety. Thus, unlike most of the azaheterocyclic
perimidines, they enter into Friedel-Crafts reactions and are susceptible to a mild nitration when
treated with NaNO,-AcOH. Starting from perimidine derivatives, the synthesis of many
previously unknown heterocyclic systems, for instance 1,3-diazapyrenes, was achieved. A useful
reaction discovered by Prof. Pozharskii in the perimidine series concerns the recyclization in situ
of 1-R-3-aroylperimidinium salts (Scheme 5).
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Another new reaction occurring by treatment of 1-R-perimidines with dilithium
benzophenone  involves  2,2’-dimerization = with  subsequent  oxidative-reductive
disproportionation of the dianion dimer intermediate (Scheme 6).
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Using 1-R-perimidines as the starting material Prof. Pozharskii prepared various N-
substituted 1,8-diaminonaphthalenes. It was shown that the anion of 1,8-diaminonaphthalene is
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able to substitute a u-CH fragment of 1-R-perimdines to give less accessible mono-N-substituted
1,8-diaminonaphthalenes (Scheme 7).
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Hydride transfer from 1,3-dimethyl-2,3-dihydroperimidines to 1,3,5-trinitrobenzene has been
shown to result in the formation of 1,3-dialkylperimidinium salts. The reaction has been
extended to the synthesis of dihydroderivatives of other heterocycles, e.g. 1,4-dihydropyridines
and coenzyme NAD-H (Scheme 8).
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A significant contribution was made by Prof. Pozharskii to the chemistry of N-aminoazoles.
A wide series of N-aminobenzimidazoles, indazoles, purines, perimidines, triazoles were
prepared by direct amination of NH-azoles or via cyclization and functionalization reactions.
Through e analysis of the molecular structure and key physical chemical parameters of N-
aminoazoles he reached the conclusion that the origin of the electronic interaction between the
azole ring and the N-amino group was almost purely inductive in character. For N-
aminobenzimidazoles, two different types of reactivity were characterized. Whereas 1-
aminobenzimidazoles form 1,1’-azobenzimidazoles, their 2-amino derivatives produce 3-amino-
and 3-hydroxybenzo-1,2,4-triazines (Scheme 9).
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It was found that N-amino-2-azidoimidazoles undergo thermal transformation with a loss of
dinitrogen to form 3-amino-1,2,4-triazines. By oxidation of 7- and 9-aminoxanthines natural
antibiotics reumicine and fervenuline were obtained as well as preparatively useful
isofervenuline (Scheme 10).
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For the first time the N-amino group was employed as a convenient protecting function in the
preparation of less accessible derivatives of azoles and xanthines. By treatment of N-
alkylaminoazoles with nitrous acid their N-nitrosoderivatives were isolated and described for the
first time. It was also shown that these compounds exist as mixtures of E- and Z-forms.

A significant part of the activity of Prof. Pozharskii and his group was devoted to the study of
the chemistry of heterocyclic systems containing condensed uracil and azine rings. In the 1980s
it was found that isofervenulines readily undergo [4+2]-cycloaddition reactions when treated
with alkylvinyl ethers, enamines or even diethyl- or triethylamine producing derivatives of
pyrido[2,3-d]pyrimidine-2,4-dione. In a series of papers published together with Dr. Anna
Gulevskaya, Prof. Pozharskii described oxidative Sy amination and alkylamination of
azinouracils and the first reactions of tandem substitution of two hydrogen atoms in the azine
ring leading to annulation of pyrrole, imidazole, imidazoline and other heterocyclic rings
(Scheme 11).

o (CHZ)n Q

Me\N HoN(CHz),NH, Me\N Xy RY“CH=CH-NHR 'V'e\N
Me Me

Scheme 11

During the past decade, the scientific interests of Prof. Pozharskii have been primarily
concerned with the investigation into naphthalene proton sponges. Novel approaches have been
developed for the preparation of these compounds. In one of them 2,3-dihydroperimidinium salts
were employed as starting materials (Scheme 12). In another approach, octafluoronaphthalene
was subjected to the action of lithium dialkylamides to obtain earlier unknown hexa- and
heptakis(dialkylamino)naphthalenes. Proton sponges of this new type, e.g. acenaphthene- and
acenaphthylene sponges were prepared and rearrangements of some of these were accompanied
by drastic basicity changes.
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The Pozharskii group has pioneered studies of proton sponge reactivity. Contrary to
expectations, it was demonstated that proton sponges possess surprisingly high C-
nucleophilicity. Many reactions of these compounds are not typical for naphthalenes and arenes
as illustrated by the spectacular behaviour of proton sponge-based naphthylmethyl carbocations
(see for example Scheme 13, 14).
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A preparative method developed by Prof. Pozharskii and his co-workers for selective ortho-
dihalogenation of proton sponges opened a way to the synthesis of their 2-substituted and 2,7-
disubstituted derivatives. The investigation of the properties of these compounds elucidated the
nature of the so-called “buttressing effect”. It was demonstrated that there is no dependence
between the bulkiness of the ortho-substituents and the pK, of the compounds. At the same time,
the proton sponge basicity was shown to increase with the enhancement of the electron donor
ability of ortho-substituents. Based on this observation it was found that the dinaphtholate of 2,7-
dihydroxy-1,8-bis(dimethylamino)naphthalene possesses a basicity comparable with that of
amide- and hydride ions (pKa > 27) (Scheme 15). At present this species seems to be the
strongest arylamine nitrogen base.
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A number of the so-called double proton sponges as well as enantiomerically pure chiral
proton sponges were also prepared. Basicity, molecular structure and spectral characteristics of a
large number of proton sponges were studied. A convenient NMR-based procedure for
quantitative evaluation of asymmetry of the intramolecular hydrogen bond in proton sponge
cations was advanced. A phenomenon of in/out-isomerism of the NMe, groups was discovered
and first representatives of proton sponges existing in non-conventional in/out-form were
obtained and studied. For tertiary 2,7-dialcohols, the superimposed equilibrating in/out-out/in
nitrogen invertomers were observed in solution (Scheme 16).

IMe Me
Mg/l \\H\ /H\ //Me//Me H
in-out RL R2= Me. Ph out-in

Scheme 16

Prof. Pozharskii paid special attention to theoretical organic chemistry. A chapter in his
monograph “Theoretical Principles of Heterocyclic Chemistry” is devoted to the detailed
analysis of the concept of m-excessive and m-deficient heteroaromatic compounds that was
introduced by A. Albert. New definitions of “m-amphoteric heterocycles”, total and local m-
excess (m-deficiency), m-balance helped to create a clearer classification of heterocyclic systems.
In 1985, Prof. Pozharskii suggested the use of a structural index of heteroaromaticity, AN, that
evaluates the degree of alternation in bond orders of all ring bonds. A number of papers
published by Prof. Pozharskii are concerned with the problem of tautomerism of heterocyclic
compounds. He studied a prototropy of 2-aminoderivatives of perimidine, imidazole and
condensed imidazole systems.

Professor Pozharskii has published 7 books, almost 400 scientific papers, 35 reviews and
chapters in collective monographs. He is a member of Editorial Boards of three scientific
journals. He was a plenary or invited lecturer at a number of conferences on heterocyclic and
organic chemistry (Bratislava, 1982, Antwerpen, 2004, Moscow, 2005, Novosibirsk, 1979, 1986,
2007, Ekaterinburg, 1985). He supervised more than 30 PhD students and was elected as Soros
professor.

On the occasion of his 70" birthday, I wish Alexander many fruitful years ahead.

Vladimir Minkin

Selected Publications

Monographs

1. Pozharskii, A. F. Teoreticheskie osnovy khimii geterotsiklov (Theoretical principles of
Heterocyclic Chemistry); Khimia: Moscow, 1985, pp 1-278.

2. Pozharskii, A. F.; Soldatenkov, A. T.; Katritzky, A. R. Heterocycles in Life and Society; J
Wiley & Sons: Chichester, 1997, pp 1-301 (Reprinted in Greece in 2004).

3. Katritzky, A. R.; Pozharskii, A. F. Handbook of Heterocyclic Chemistry; Amsterdam:
Pergamon, 2000, pp 1-734.

Review papers

1. Pozharskii, A. F.; Zvezdina, E. A. Acidity of amino group, Uspekhi Khimii (Russ. Chem.
Rev.) 1973, 42, 65.

2. Pozharskii, A. F.; Simonov, A. M.; Doron’kin, V. N. Advances in the Chichibabin and
Related Reactions, Uspekhi Khimii (Russ. Chem. Rev.) 1978, 47, 1933.

ISSN 1551-7012 Page 7 °ARKAT-USA, Inc.



Issue in Honor of Prof Alexander F. Pozharskii ARKIVOC 2009 (iv) 1-13

10.

1.

12.

13.

Pozharskii, A. F.; Dal’nikovskaya, V. V. Perimidines, Uspekhi Khimii (Russ. Chem. Rev.)
1981, 50, 1559.

Kuzmenko, V. V.; Pozharskii, A. F. N-Aminoazoles, In Adv. Heterocycl. Chem.; Academic
Press: San Diego, 1992, 53, 85.

Pozharskii, A. F. Naphthalene proton sponges, Russ. Chem. Rev 1998, 67, 3.

Pozharskii, A. F. Heteroaromaticity, Khim. Geterotsikl. Comp. 1985, 867.

Gulevskaya, A. V.; Pozharskii, A. F. Reactivity of Condensed Azinouracils towards
Nucleophiles. In: Targets in Heterocyclic Systems, Attanasi, O. A.; Spinelli, D. Eds.; Italian
Society of Chemistry, 1998; Vol. 2, 101.

Pozharskii, A. F.; Gulevskaya, A. V. Nucleophilic substitution of hydrogen atoms in
pyridazines, Khim. Geterotsikl. Comp. 2001, 1611. (Chem. Heter. Comp. 2001, 37, 1461).
Pozharskii, A. F. Naphthaldehydes, Russ. Chem. Rev. 2003, 72, 498.

Shcherbakova, 1. V.; Pozharskii, A. F. Alkyl Chalcogenides: Sulfur-based Functional
Groups, In Comprehensive Organic Functional Group Transformations Il; Katritzky, A. R.;
Taylor, J. K. Eds; Elsevier, 2004; Vol. 2, 89.

Pozharskii, A. F.; Ryabtsova, O. V. Lithium- and magnesium- naphthalenes in organic
synthesis, Russ. Chem. Rev. 2006, 75, 791.

Gulevskaya, A. V.; Pozharskii, A. F. Nucleophilic Aromatic Substitution of Hydrogen as a
Tool for Heterocyclic Ring Annulation, In Adv. Heterocycl. Chem.; Elsevier, 2007, 93, 57.
Pozharskii, A. F.; Ozeryanskii, V. A. Proton sponges, In The Chemistry of Anilines;
Rappoport, Z. Ed.; J. Wiley & Sons: Chichester, 2007; Part 2, Chapter 17, p 931.

Regular papers

1.

10.

1.

12.

13.

Simonov, A. M.; Pozharskii, A. F.; Amination of some 1-substituted benzimidazoles, Zhur.
Obshch, Khim. 1961, 31, 3970.

Pozharskii, A. F.; Martsokha, B. K.; Simonov, A. M. Direct N-arylation of five-membered
heterocycles I, Zhur. Obshch, Khim. 1963, 33, 1005.

Minkin, V. I.; Pozharskii, A. F.; Ostroumov, Yu. A. Application of molecular orbital method
for study of conjugation between phenyl and five-membered heterocyclic rings, Khim.
Geterotsikl. Soedin. 1966, 551.

Pozharskii, A. F.; Zvezdina, E. A.; Simonov, A. M. Unexpected formation of 2-nitro- and
2,2’-azobenzimidazoles, Tetrahedron Lett. 1967, 23, 2219.

Simonov, A. M.; Sitkina, L. M.; Pozharskii, A. F. Unusual azocoupling reactions in the
imidazole series, Chemistry & Industry 1967, 1454.

Simonov, A. M.; Pozharskii, A. F.; Marianovskii, V. M. Some New 1-Substituted 2-Amino-
5,6-Dimethylbenzimidazole, Ind. J. Chem. 1967, 5, 81.

Pozharskii, A. F.; Kashparov, 1. S.; Simonov, A. M. Perimidine in the Chichibabin reaction,
Khim. Geterotsikl. Soedin. 1968, 153.

Kashparov, 1. S.; Pozharskii, A. F.; Simonov, A. M.; Naphtho[2,3-d]imidazole in the
Chichibabin reaction, Khim. Geterotsikl. Soedin. 1970, 1147.

Kashparov, I. S.; Pozharskii, A. F. Direct hydroxylation of imidazoles. A novel method for
preparation of imidazolones, condensed imidazolones and perimidones, Khim. Geterotsikl.
Soedin. 1971, 124-128.

Pozharskii, A. F.; Kashparov, 1. S.; Halls, P .J.; Zaletov, V. G. Electron properties of
perimidine system, Khim. Geterotsikl. Soedin. 1971, 543.

Pozharskii, A. F.; Kashparov, I. S.; Andreichikov, Yu. P.; Buryak, A. I.; Konstantinchenko,
A. A.; Simonov, A. M. Tautomerism of 2-aminoperimidines, aceperimidines and their
imidazole analogues, Khim. Geterotsikl. Soedin , 1971, 807.

Pozharskii, A. F.; Kuz’menko, V. V.; Simonov, A. M. ortho-Dimethoxy-effect in the
Chichibabin reactions, Khim. Geterotsikl. Soedin. 1971, 1105.

Pozharskii, A. F.; Zvezdina, E. A.; Sokolov, V. I.; Kashparov, I. S. Convenient Synthesis of
Dialkylaminoderivatives of N-Heteroaromatic Compounds, Chemistry & Industry 1972, 256.

ISSN 1551-7012 Page 8 °ARKAT-USA, Inc.



Issue in Honor of Prof Alexander F. Pozharskii ARKIVOC 2009 (iv) 1-13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Pozharskii, A. F.; Kuz’menko, V. V.; Kolodyazhnyi, Yu. V.; Simonov, A. M. On relative
reactivity of pyridine and benzimidazole systems in the Chichibabin reaction, Khim.
Geterotsikl. Soedin. 1972, 1252.

Pozharskii, A. F.; Konstantinchenko, A. A. Reactions of acridine with sodium amide and
sodium hydroxide, Khim. Geterotsikl. Soedin. 1972, 1673.

Pozharskii, A. F.; Kuz’menko, V. V.; Azimov, V. A.; Yakhontov, L. N. The Chichibabin
reaction in aminopyridines, azaindoles and azoindolines, Khim. Geterotsikl. Soedin. 1973,
1232.

Brownlee, R. T. C.; Cameron D. G.; Topsom, R. D.; Pozhraskii, A. F.; Katritzky, A. R.
Infrared Intensities as a Quantitative Measure of Intramolecular Interactions. XXV.
Interactions between Substituents in para-Disubstituted Benzenes, J. Chem. Soc. Perkin
Trans. 2 1974, 247.

Pozharskii, A. F.; Borovlev, I. V.; Kashparov, 1. S. Direct acylation of perimidines at
naphthalene ring, Khim. Geterotsikl. Soedin. 1975, 543.

Pozharskii, A. F.; Koroleva, V. N.; Grekova, 1. F.; Kashparov, I. S. Nitration of perimidines
with nitrous acid and nitrogen dioxide, Khim. Geterotsikl. Soedin. 1975, 557.

Smirnova, L. P.; Pozharskii, A. F.; Borovlev, .V. Unexpected products of interaction of 1-
methylperimidine with phenylmetals in the presence of benzophenone. Khim. Geterotsikl.
Soedin. 1976, 601.

Sheinkman, A. K.; Pozharskii, A. F.; Sokolov, V. I.; Stupnikova, T. V. A novel recyclization
reaction: a facile synthesis of 2-substituted perimidines, Doklady Akad. Nauk USSR 1976,
226, 1094.

Novikov, V. N.; Pozharskii, A. F.; Doron’kin, V. N. Study of kinetics of the Chichibabin
reaction, Khim. Geterotsikl. Soedin. 1976, 244.

Pozharskii, A. F.; Kuz’menko, V. V.; Kashparov, I. S.; Sokolov, V. I.; Medvedeva, M. M.
Interaction of N-heteroaromatic cations with alkalie metal amides, Khim. Geterotsikl. Soedin.
1976, 356.

Pozharskii, A. F.;.Suslov, A. N; Kataev, V. A. The formation of anion hydride c-complex at
interaction of 1,3,5-trinitrobenzene with coenzyme NAD-H, its model compounds and
dihydroderivatives of other nitrogen heterocycles, _Doklady Akad. Nauk USSR 1977, 234,
841.

Pozharskii, A. F.; Borovlev, 1. V. Pericyclizations of 1,3-dialkyl substituted of perimidone,
perimidine-2-thione and 2,3-duhydroperimidine. A new type of phenalenones with
condensed heterocyclic rings, Khim. Geterotsikl. Soedin. 1978, 833.

Doron’kin, V. N.; Pozharskii, A. F.; Kashparov, I. S. On influence of benzoannelation on the
Chichibabin reaction, Khim. Geterotsikl. Soedin. 1979, 257.

Pozharskii, A. F.; Yurchuk, G. G.; Gervits L. L. Synthesis of 2-perfluoroalkylperimidines,
Chem. Heter. Comp. 1979, 15, 342.

Pozharskii, A. F.; Yurchuk, G. G. Acylation of perimidines and 2,3-dihydroperimidines by
derivatives of perfluorocarboxylic acids, Chem. Heter. Comp. 1979, 15, 346.

Pozharskii, A. F.; Smirnova, L. P.; Belyashova, A. 1.; Zatsepina, N. N.; Tupitsyn, 1. F.
Metallation of 2-methyl group in perimidines. Kinetic acidity of 2-methyl derivatives of
perimidines and condensed imidazole systems, Khim. Geterotsikl. Soedin. 1979, 961.
Pozharskii, A. F.; Suslov, A. N.; Starshikov, N. M.; Popova, L. L.; Kluev, N. A.; Adanin, V.
A. m-Donor properties of 1,8-diaminonaphthalenes and 2,3-dihydroperimidines, Zhur. Org.
Khim. 1980, 16, 2216.

Anisimova, V. A.; Avdunina, N. I.; Pozharskii, A. F.; Simonov, A. M.; Talanova, L. N.
Chloral as formylation agent for some bridge-head heterocycles, Khim. Geterotsikl. Soedin.
1980, 528.

Pozharskii, A. F.; Kurasov, L. A.; Kuz’menko, V. V.; Popova, L. L. General approach to
synthesis of tetra-, tri- and disubstituted 1,8-diaminonaphthalenes, Zhur. Org. Khim. 1981,
17, 1005.

ISSN 1551-7012 Page 9 °ARKAT-USA, Inc.



Issue in Honor of Prof Alexander F. Pozharskii ARKIVOC 2009 (iv) 1-13

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Pozharskii, A. F.; Yurchuk, G. G., Recyclization of 1-methylperimidine under action of
fluorobenzoyl chlorides. Unexpected formation of tetrafluorophthaloperinone in case of
pentafluorobenzoyl chloride, Khim. Geterotsikl. Soedin. 1981, 838.

Kurasov, L. A.; Pozharskii, A. F.; Kuz’menko, V. V. A convenient procedure for alkylation
of 1,8-diaminonaphthalenes and perimidines, Zhur. Org. Khim. 1981, 17, 1944.

Kurasov, L. A.; Pozharskii, A. F.; Kuz’menko, V. V. Synthesis of hydrogenated derivatives
of 10-dimethylaminobenzo[h]quinoline and quinolino[7,8:7°,8’]quinoline, Zhur. Org. Khim.
1983, 19, 859.

Pozharskii, A. F.; Kuz’menko, T. A.; Kuz’menko, V. V.; Bumber, A. A.; Kluev, N. A_;
Suslov, A. N.; Chernyshev, A. I. Dimerization of biradicaloid heterocyclic compounds.
Nitroderivatives of pyrrolo[1,2-a]Jbenzimidazole, Khim. Geterotsikl. Soedin. 1984, 188.
Poludnenko, V. G.; Didinskaya, O. B.; Pozharskii, A. F. Interaction of imidazole,
benzimidazole and perimidines with difluorocarbene, Khim. Geterotsikl. Soedin. 1984, 520.
Poludnenko, V. G.; Didinskaya, O. B.; Pozharskii, A. F. Trifluoroacetate as
difluoromethylation reagent, Zhur. Org. Khim. 1984, 20, 2483.

Pozharskii, A. F.; Smirnova, L. P.; Kluev, N. A.; Starshikov, N. M. A novel reaction of
perimidines and benzimidazoles: dimerization at action of dilithiumbenzophenone with
subsequent aromatization of one ring and ring-openning of the another, Zhur. Org. Khim.
1984, 20, 1567.

Espenbetov, A. A.; Pozharskii, A. F.; Struchkov, Yu. T.; Suslov, A. N. Influence of geminal
substituents on dehydrogenation of dihydroderivatives of nitrogen heterocycles. 2,3-
Dihydroperimidines and benzimidazolines, Khim. Geterotsikl. Soedin. 1985, 977.
Kuz’menko, V. V.; Kuz’'menko, T. A.; Alexandrov, G. G.; Pozharskii, A. F.; Gulevskaya, A.
V. Synthesis of 1-methyl-9-aminoxanthine and 9-aminotheophilline, Khim. Geterotsikl.
Soedin. 1987, 836.

Kuz’menko, V. V.; Gulevskaya, A. V.; Pozharskii, A. F. N-Amino group as protecting
function in synthesis of asymmetrical 1,3-dimethylxanthines and 3-methylxanthine, Zhur.
Org. Khim. 1988, 24, 1524.

Pozharskii, A. F.; Gulevskaya, A. V.; Kuz’menko, V. V. Synthesis of 3-amino- and 3-
alkylamino derivatives of isofervenuline. The first case of direct amination of 1,2,4-triazine
ring at position 3, Khim. Geterotsikl. Soedin. 1988, 1696.

Gulevskaya, A. V.; Kuz’menko, V. V.; Pozharskii, A. F.; Kuz’menko, T. A.; Shorshnev, S.
V.; Chernyshov, A. I.; Kluev, N. A. Reactivity of 7- and 9-aminoxanthines towards some
oxidants and electrophiles. Synthesis of antibiotics fervenuline and reumicine, Khim.
Geterotsikl. Soedin. 1989, 95.

Kuz’menko, V. V.; Kuz’menko, T. A.; Pozharskii, A. F.; Doron’kin, V. N.; Chikina, N. L.;
Pozharskaya, S. S. 1,2,4-Triazolo[1,5-a]benzimidazoles: tautomerism and alkylation, Khim.
Geterotsikl. Soedin. 1989, 209.

Pozharskii, A. F.; Kuz’menko, V. V.; Bumber, A. A.; Petrov, E. S.; Terekhova, M. L;
Chikina, N. L.; Nanavyan, I. M. Mutual influence of N-amino group and heterocyclic ring in
N-aminobenzazoles, Khim. Geterotsikl. Soedin. 1989, 221.

Pozharskii, A. F.; Nanavyan, I. M.; Kuz’menko, V. V.; Chernyshov, A. L.; Orlov, Yu. V.;
Kluev, N. A. Oxidation of 1-aminobenzimidazoles. Synthesis and properties of 1,1’-
azobenzimidazoles, Khim. Geterotsikl. Soedin. 1989, 1486.

Shorshnev, S. V.; Esipov, S. E.; Chernyshov, A. I.; Pozharskii, A. F.; Kuz’menko, V. V.;
Gulevskaya, A. V. Synthesis of pyrido[2,3-d]pyrimidine-2,4-diones from pyrimido[4,5-¢]-
1,2,4-triazine-6,8-diones via cycloaddition reaction with reversed electronic demands, Khim.
Geterotsikl. Soedin. 1990, 224.

Vistorobskii, N. V.; Pozharskii, A. F.; Shorshnev, S. V.; Chernyshev, A. I. Unexpected
Formation of Diels-Aider Adducts from 4-Hydroxymethyl Derivatives of Proton Sponge,
Mendeleev Commun. 1991, 1, 10.

Gulevskaya, A. V.; Pozharskii, A. F.; Shorshnev, S. V.; Kuzmenko, V. V. Different
Behaviour of Fervenulin 4-Oxide and 1,3-Dimethyllumazin 5-Oxide Towards Nucleophiles,
Mendeleev Commim. 1991, 1, 46.

ISSN 1551-7012 Page 10 °ARKAT-USA, Inc.



Issue in Honor of Prof Alexander F. Pozharskii ARKIVOC 2009 (iv) 1-13

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Pozharskii, A. F.; Nanavyan, I. M.; Kuzmenko, V. V. Formation of 3-amino-1,2,4-triazines
by thermolysis of condensed N-amino-a-azidoimidazoles, Mendeleev Commun. 1992, 2, 33.
Kuzmenko, V. V.; Pozharskii, A. F. Electrophilic amination of 1,2,3-triazole, Zhur. Org.
Khim. 1992, 28, 1320.

Gulevskaya, A. V.; Pozharskii, A. F.; Chernyshev, A. I.; Kuzmenko, V. V. Reactivity of 1,3-
dimethyl-6-chlorolumazines towards amines: competition between aminodechlorination and
aminodehydrogenation reactions, Khim. Geterotsikl. Soedin. 1992, 1202.

Konstantinchenko, A. A.; Pozharskii, A. F. Anion of 1,8-diaminonaphthalene as effective
nucleophile for extraction of u-CH group from I1-substituted perimidines. A convenient
method for preparation of N-monosubstituted of 1,8-diaminonaphthalene, Zhur. Org. Khim.
1993, 29, 1432.

Pozharskii, A. F.; Kuzmenko, V. V.; Foces-Foces, M. C.; Llamas-Saiz, A. L.; Claramunt, R.
M.; Sanz, D.; Elguero, J. Molecular Structure and Multinuclear NMR Study of 1,3-
Diaminobenzimidazolium Chloride Hydrate and 1-Amino-3-methylbenzimidazolium Iodide,
J. Chem. Soc. Perkin Trans. 2 1994, 841.

Pozharskii, A. F.; Vistorobskii, N. V.; Grigoryan, V. S. Bromination and lodination of 1,3-
dialkylperimidones. The first case of regioselective peri-dibromination of naphthalene
system, Zhur. Org. Khim. 1994, 30, 923.

Pozharskii, A. F.; Antonenko, A. A.; Chernyshev, A. 1.; Alexandrov, G. G.; Kuzmenko, V.
V.; Ozeryanskii, V. A. 3-Halogeno-1-aminoindazoles: unusual oxidation reaction in
chloroform solution, Khim. Geterotsikl. Soedin. 1994, 1355.

Pozharskii, A. F.; Kuzmenko, V. V.; Alexandrov, G. G.; Dmitrienko, D. V. Solvatochromism
and molecular structure of 4-nitro-1,8-bis(dimethylamino)naphthalene and its perchlorate,
Zhur. Org. Khim. 1995, 31, 570.

Pozharskii, A. F.; Vistorobskii, N. V. Al,Os-Catalyzed cyclodimerization of 4-
hydroxymethyl derivatives of 1,8-bis(dimethylamino)- and 1,8-dimethoxynaphthalenes into
symmetri spirocompounds, 1zv. Akademy of Sciences 1996, 1016.

Ozeryanskii, V. A.; Pozharskii, A. F.; Vistorobskii, N. V. Synthesis of chloro derivatives of
1,8-bis(dimethylamino)naphthalene. The first example of regioselective ortho-substitution in
proton sponge, Zhur. Org. Khim. 1997, 33, 285.

Pozharskii, A. F.; Chikina, N. L.; Vistorobskii, N. V.; Ozeryanskii, V. A. Basicity constants
of some new derivatives of 1,8-bis(dimethylamino)naphthalene (“proton sponge”), Zhur.
Org. Khim. 1997, 33, 1810.

Pozharskii, A. F.; Ozeryanskii, V. A. NMR 'H study of intramolecular hydrogen bonding in
protonated 1,8-bis(dimethylamino)naphthalenes, lzv. Akademy of Sciences, ser. Khim. 1998,
68.

Vistorobskii, N. V.; Pozharskii, A. F.; Rudnev, M. I. Double 1,1’-binaphthyl “proton
sponge”, Izv. Akademy of Sciences, ser. Khim. 1998, 93.

Pozharskii, A. F.; Dyablo, O. V.; Belyaev, A. V.; Starikova, Z. A.; Yanovskii, A. I. Synthesis
and Some Properties of 1-(N-Nitrozoalkylamino)benzimidazoles, Tetrahedron 1998, 54,
9677.

Pozharskii, A. F.; Tregub, N. G.; Romanova, E. Yu.; Vistorobskii, N. V.; Starikova, Z. A.;
Yanovskii, A. I. Unexpected formation of derivatives of naphtha[l,8-c,d]pyrane at
interaction of 1,8-bis(dimethylamino)naphthalene with trifluoroacetic anhydride. A novel
type of double proton sponges, _lzv. Akademy of Sciences, ser. Khim. 1999, 1311.

Besedin, D. V.; Gulevskaya, A. V.; Pozharskii, A. F. Reaction of 6,8-dimethylpyrimido[4,5-
c]pyridazine-5,7(6H,8H)-dione with o,w-diamines as the first example of tandem
nucleophilic substitution in neutral azines. Mendeleev Commun. 2000, 10, 150.

Filatova, E. A.; Borovlev, 1. V.; Pozharskii, A. F.; Starikova, Z. A.; Vistorobskii, N. V. 2-
Trifluoromethylperimidines with electron-withdrawing groups at the 6(7)-position: a case of
extremely hindered annular prototropy. Mendeleev Commun. 2000, 10, 178.

Ozeryanskii, V. A.; Pozharskii, A. F.; Milgizina, G. R.; Howard, S. T. Synthesis and
Properties of 5,6-Bis(dimethylamino)acenaphthylene: the First Proton Sponge with Easily-
Modified Basicity. J. Org. Chem. 2000, 65, 7707.

ISSN 1551-7012 Page 11 °ARKAT-USA, Inc.



Issue in Honor of Prof Alexander F. Pozharskii ARKIVOC 2009 (iv) 1-13

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Gulevskaya, A. V.; Besedin, D. V.; Pozharskii, A. F.; Starikova, Z. A. 6,8-
Dimethylpyrimido[4,5-c]-pyridazine-5,7(6H,8H)-dione: a novel method of pyrrole-ring
annulation to azjne nucleus based on tandem Sy" —S\" - process, Tetrahedron Lett. 2001, 42,
5981.

Pozharskii, A. F.; Ozeryanskii, V. A.; Starikova, Z. A. Molecular structure of 5,6-
bis(dimethylamino)acenaphthene,  5,6-bis(dimethylamino)acenaphthylene, and their
monohydrobromides: a comparison with some naphthalene proton sponges, J. Chem. Soc.,
Perkin Trans. 2 2002, 318.

Gulevskaya, A. V.; Pozharskii, A. F.; Besedin, D. V.; Serduke, O. V.; Starikova, Z. A. 6,8-
Dimethylpyrimido[4,5-c]-pyridazine-5,7(6H,8H)-dione: a novel method of imidazoline-
(imidazole)ring annulation to azines based on Sy" - methodology, Mendeleev Commun. 2002,
12, 157.

Gulevskaya, A. V.; Serduke, O. V.; Pozharskii, A. F.; Besedin, D. V. 6,8-Dimethylpyrimido-
[4,5-C]pyridazine-5,7(6H,8H)-dione: new heterocyclizations based on Sy"-methodology.
Unexpected formation of the first iso-m-electronic analogue of still unknown
dibenzo[a,0]pycene. Tetrahedron 2003, 59, 7669.

Pozharskii, A. F.; Dyablo, O. V.; Koroleva, M. G.; Sennikova, E. V.; Starikova, Z. A.;
Howard, S. T. Monohydrazine analogues of naphthalene and acenaphthene proton sponges.
Mendeleev Commun. 2003, 13, 180.

Pozharskii, A. F.; Ryabtsova, O. V.; Ozeryanskii, V. A.; Degtyarev, A. V.; Kazheva, O. N.;
Alexandrov, G. G.; Dyachenko, O. A. Organometallic Synthesis, Molecular Structure, and
Coloration of 2,7-Disubstituted 1,8-Bis(dimethylamino)naphthalenes. How Significant Is the
Influence of “Butressing Effect” on Their Basicity ?, J. Org. Chem. 2003, 68, 10109.
Sorokin, V. I.; Ozeryanskii, V. A.; Pozharskii, A. F. Hexa- and Heptasubstitution in the
interaction of octafluoronaphthalene with lithium dialkylamides: a new approach to the
naphthalene proton sponges, Mendeleev Commun. 2004, 14, 14.

Sorokin, V. I.; Ozeryanskii, V. A.; Pozharskii, A. F. Exclusive B-Substitution in the Reaction
of Octafluoronaphthalene with Secondary Amines, Eur. J. Org. Chem. 2004, 766.

Pozharskii, A. F.; Gulevskaya, A. V. Pyrimido[4,5-c]pyridazine-5,7(6H,8H)-diones:
Marvelous Substrates for Study of Nucleophylic Substitution of Hydrogen, J. Heterocycl.
Chem. 2005, 42, 375.

Ozeryanskii, V. A.; Pozharskii, A. F.; Bienko, A. I.; Sawka-Dobrowolska, W.; Sobczyk, L.
[NHN]" Hydrogen Bonding in Protonated 1,8-Bis(dimethylamino)-2,7-
dimethoxynaphthalene. X-ray Diffraction, Infrared, and Theoretical ab Initio and DFT
Studies, J. Phys. Chem. A 2005, 109, 1637.

Ozeryanskii, V. A.; Pozharskii, A. F.; Koroleva, M. G.; Shevchuk, D. A.; Kazheva, O. N.;
Chekhlov, A. N.; Shilov, G. V.; Dyachenko, O. A. N,N,N'-Trialkyl-1,8-diaminonaphthalenes:
convenient method of preparation from protonated proton sponges and the first X-ray
information, Tetrahedron 2005, 61, 4221.

Pozharskii, A. F.; Ryabtsova, O. V.; Ozeryanskii, V. A.; Degtyarev, A. V.; Starikova, Z. A_;
Sobczyk, L.; Filarowskii, A. 2-a-Hydroxybenzhydryl- and 2,7-di(a-hydroxybenzhydryl)-1,8-
bis(dimethylamino)naphthalenes: the first examples of stabilization of in/out proton sponge
conformers by intramolecular hydrogen bonding. The most flattened amino group ever
participating in IHB, Tetrahedron Lett. 2005, 46, 3973.

Ozeryanskii, V. A.; Milov, A. V.; Minkin, V. I.; Pozharskii, A. F. 1,8-
Bis(dimethylamino)naphthalene 2,7-Diolate: a simple arylamine nitrogen base with hydride-
ion-comparable proton affinity, Angew. Chem. Intern Ed. 2006, 45, 1453.

Serduke, O. V.; Gulevskaya, A. V.; Pozharskii, A. F.; Starikova, Z. A.; Profatilova, 1. A.
Cycloalkano[1°°,2°": 4,5;4>°,37°:4° 57 bis(pyrrolo[2,3-c]pyrimido-[5,4-¢]pyridazines):
synthesis and mechanism of their formation, Tetrahedron 2006, 62, 652.

Ryabtsova, O. V.; Pozharskii, A. F.; Degtyarev, A. V.; Ozeryanskii, V. A. Rearrangement of
carbocations derived from 1,8-bis(dimethylamino)naphthyl-2-methanols into 4-R-1,1,3-
trimethyl-2,3-dihydroperimidinium salts. A remarkable kind of the t-amino-effect,
Mendeleev Commun. 2006, 16, 313.

ISSN 1551-7012 Page 12 °ARKAT-USA, Inc.



Issue in Honor of Prof Alexander F. Pozharskii ARKIVOC 2009 (iv) 1-13

84. Pozharskii, A. F.; Degtyarev, A. V.; Ryabtsova, O. V.; Ozeryanskii, V. A.; Starikova, Z. A.;
Kletzkii, M. E.; Sobczyk, L.; Filarowskii, A. 2- o-Hydroxyalkyl- and 2,7-Di(o-
hydroxyalkyl)-1,8-bis(dimethylamino)naphthalenes: ~Stabilization of Non-Conventional
In/Out—Conformers of “Proton Sponges” via N""H-O Intramolecular Hydrogen Bonding. A
Remarkable Kind of Tandem Nitrogen Inversion, J. Org. Chem. 2007, 72, 3006.

85. Kostyanowskii, R. G.; Pozharskii, A. F.; Kadorkina, G. K.; Nabiev, O. G.; Degtyarev, A. V.;
Malyshev, O. R. Spontaneous resolution of a chiral proton sponge, Mendeleev Commun.
2007, 17, 214.

ISSN 1551-7012 Page 13 °ARKAT-USA, Inc.



