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Professor Vladimir I. Minkin 
A Tribute 

 

 
 

Vladimir I. Minkin was born on March 04, 1935. After graduating from Rostov State 
University in 1957 he took a position as a technical assistant in Novocherkassk Technical 
University and in 1958 joined the Department of Organic Chemistry of Rostov State University. 
In 1959 he received his Candidate (Ph. D.) and in 1966 Doctor of Sciences (Chemistry) degrees. 
In 1967 he was appointed Full Professor at the same University, and since 1981 he has held the 
position of Head of the Institute of Physical and Organic Chemistry. He was a visiting professor 
or visiting scientist at the Havana, Queens (Kingston, Canada), Strathclyde, Regensburg, 
Marseille, Cornell and Humboldt Universities, received his Dr. honoris causa degree from the 
Mediterranean University of Aix-Marseille and was elected a full member of the Russian 
Academy of Sciences in 1994. Among his awards are the State Prize of USSR (1989), the Senior 
A. v. Humboldt Award (1999), the A.M. Butlerov (2000) and L.A. Chugaev (2003) Prizes of the 
Russian Academy of Sciences and Prizes of the Foundation for Support of Russian Science for 
“Outstanding Scientists of the Russian Academy of Sciences” (2003, 2004). Prof. Minkin’s 
research interests include applied quantum chemistry, tautomerism and molecular 
rearrangements, stereodynamics of metal coordination compounds, photochromism, nonclassical 
organic and organoelement structures and organotellurium chemistry. 

Starting his scientific career as a synthetic chemist (his Ph. D. thesis dealt with the chemistry 
of quinoline), Vladimir Minkin became interested in physical organic and theoretical chemistry. 
He was the first to predict by calculations and to confirm by the use of dipole moments and 
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spectral studies, the acoplanar structure of aromatic and heterocyclic azomethines and then 
continued a study of this class of compounds paying special attention to the problem of 
benzenoid-quinonoid tautomerism (Scheme 1). His group synthesized and studied wide series of 
alicyclic, aromatic and heteroaromatic compounds of this type thus enabling the elucidation of 
the structural and environmental factors affecting relative stabilities of the tautomers. One such 
factor is the degree of aromaticity of the interconverting species. These studies initiated Prof. 
Minkin’s interest in the problem of aromaticity, which became one of the important topics of his 
research reflected, among other contributions, by a number of review papers and a monograph. 
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Along with prototropic tautomerism Prof. Minkin investigated new types of sigmatropic 
tautomeric rearrangements occurring at rates matching those of proton migrations. On the basis 
of theoretical modeling aimed at fitting stereoelectronic requirements of the relevant reaction 
pathways, he developed a systematic approach to the rational design of low-energy barrier 
intramolecular rearrangements governed by the migration of C, Si, N, P, As, S, and Se-centered 
groups between nucleophilic centers. It was shown that, where the initial structure of a 
rearranged compound can be closely fitted to that of the transition state through low-energy 
barrier conformational or polytopal transformations, the frequencies of the migration of the 
heavy atomic groups may achieve those for proton migration. The kinetic data below (Scheme 2) 
exemplify the evolution of the energy profile of the degenerate rearrangements caused by the 
O,O′-shifts of activated aryl and heteroaryl groups as a function of electrophilicity of the migrant 
from a double-well shape to the well (energy minimum) corresponding to a stable symmetrical 
structure of an electrically neutral Meisenheimer complex. Some of the photoinitiated 
carbonotropic rearrangements of this type have been successfully applied to develop reversible 
abiotic systems for accumulation of light (including sunlight) energy. 
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Low-energy barrier circumambulatory rearrangements are another type of dynamic 
molecular transformation, of interest to Prof. Minkin. Highly fluxional structures of this type 
have been known for compounds with almost all metal-centered groups as well as for main (13, 
14) element-centered groups. Studies of the degenerate (R=R’) and non-degenerate 
rearrangements of 3-, 5- and 7-membered cyclopolyenes performed by the Minkin research 
group extended knowledge of these rearrangements to main-group (15-17) element-centered 
migrants (Scheme 3). Cyclopentadienyl compounds with electron-withdrawing substituents (e.g. 
R=COOMe) have been found to be highly efficient group-transfer agents acting under very mild 
reaction conditions. 
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Theoretical studies occupy an important place in the research activity of Prof. Minkin and his 
group. Using perturbation theory and the analysis of orbital interactions of molecular fragments 
they developed a rational strategy for constructing new structural types of nonclassical organic 
and organoelement compounds with tetracoordinate planar, half-planar and pyramidal carbon 
atoms and a general approach to systems with planar hexa-, seven and octacoordinate planar 
main-group element centers including various polyhedral structures with  hypercoordinate 
carbon atoms. In the framework of a general concept of three-dimensional aromaticity they 
suggested a set of electron count rules governing the stability of certain types molecular 
polyhedra. A brief selection of the newly devised structures, the unusual molecular architecture 
and stability of which were confirmed by the results of sophisticated ab initio calculations, is 
given below (Scheme 4). 
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Prof. Minkin has made significant contributions to the synthesis, spectrokinetics and 
photochemistry of photochromic compounds – bistable molecular systems, whose reversible 
rearrangements are driven by light (Scheme 5). Starting this work in the 1970s, his group 
prepared and studied a wide series of spirocyclic compounds including spiropyrans, 
spirooxazines and spirooxepines (Scheme 6), previously unknown photo- and thermochromic 
spiro-1,3-oxazines, bipolar spiro-σ-complexes (Scheme 7) and a new family of photo-, thermo- 
and electrochromic perimidinespirocyclohexadienones (Scheme 8). 
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An important finding in this area was the discovery of photochromism of benzo-1,3,2-
oxazaborines and bis-(N-alkyl- or aryl)salicylaldiminates (Scheme 9), which are metal analogues 
of 2H-chromenes and symmetrical spirooxazines, respectively. 
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The sets of the bidentate hydroxy(thio-, seleno-)aldimines (Scheme 1) at the disposal of Prof. 
Minkin’s research group allowed preparation of a variety of metal chelate complexes, leading to 
a systematic study of their structure, and electric / magnetic properties. Special attention was 
given to gaining insight into the stereodynamics and ligand exchange reactions of the complexes. 
It was found that, depending on the nature of the metal, ligating atoms and substituents in the 
rings the rearrangements occurred rapidly (∆G25

≠ values are in the range of 5-25 kcal mol-1) with 
inversion of stereochemical configuration at the metal center and, contrary to the Ockham’s razor 
principle, are governed by different mechanistic modes. These involve polytopal digonal twist 
and bond-breaking/bond-making rearrangements as well as intermolecular ligand exchange 
reactions (Scheme 10). 
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Organotellurium chemistry is another area of research activity of Prof. Minkin and his group. 
They developed new methods for the synthesis of previously known and a variety of novel 
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classes of organotellurium compounds, e.g. tellurium ylides and their aza-analogues, tellurenyl 
azides, bis-[diaryl(alkoxy)tellurium] sulfates and a number of new Te-containing heterocycles 
(derivatives of tellurochromone, benzotellurophene, 3H-isotellurazole, telluraxanthene, 
phenotellurazine, benzo-1,3-tellurole, 1,2,3-tellurodiazine, dibenzotelluro-azepine, 3H-
oxatellurole-1,2, oxatellurazocine and others). The convenient precursors of many of the 
tellurium-containing heterocycles are β-tellurocarbonyl compounds and their imines, the spatial 
and electronic structure and conformational dynamics of which were thoroughly studied using X-
ray, multinuclear NMR and computational methods. These compounds represent an interesting 
family of cyclic aromatic systems with hypervalent centers, in which the the Te…X distances 
(Scheme 11) cover the range between van der Waals contact and normal valence bond and the  
energy of the attractive Te←O(NR) interaction (up to 30 kcal mol-1) exceeds the strength of the 
strongest H-bonds. 
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Prof. Vladimir Minkin has published over 800 papers and 15 monographs. In 1992 he was 
elected titular member of IUPAC and was a chairman of the IUPAC working party that created 
the “Glossary of Terms in Theoretical Organic Chemistry”. He is a member of the Russian 
National Committee of Chemistry, presidium of the Russian D.I. Mendeleev Chemical Society, 
Fellow of the Royal Society of Chemistry, and a member of Editorial Boards of three 
international and six Russian chemical journals. He was a plenary or invited speaker at a number 
of international conferences on physical organic chemistry (Regensburg 1988, Jerusalem 1990, 
1996, Ithaca 1992, Florianopolis 1998), photochemistry (Moscow 2000), organic photochromism 
(Illes des Embiez 1993, Clearwater Beach 1997, Arcachon 2004), coordination chemistry 
(Rostov, 2001) and others. 

Vladimir Minkin is an open, cordial and friendly person. He supervised the work of more 
than 60 Ph. D. students and 15 Doctors of Science. Many of them continue their research in the 
Institute headed by Prof. Minkin and form together an active and devoted team of researchers 
and friends. We are sincerely grateful to Vladimir for his efforts supporting a high level of 
research in the Institute and the established climate of dedicating to pure science and fair human 
relationships. We wish him further success in his research and good health in the years ahead 
together with his wife and family. 
 
Professor Alexander D. Garnovsky,      Professor Vladimir A. Bren 
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Institute of Physical and Organic Chemistry at Rostov University. 194/2 Stachka St. Rostov on 
Don. Russian Federation. Fax: +7 863 2-434-667. 
E-mail: garn@ipoc.rsu.ru,      E-mail: bren@ipoc.rsu.ru 
 
Selected Publications of Professor Vladimir I. Minkin 
 
1. Minkin, V. I.; Osipov, O. A.; Zhdanov, Yu. A. Dipole Moments in Organic Chemistry. 

Plenum Press: New York, 1970. 
2. Minkin, V. I.; Minyaev, R. M.; Zhdanov, Yu.A. Nonclassical Structures of Organic 

Compounds (Engl.); Mir Publ.: Moscow, 1987. 
3. Minkin, V. I.; Olekhnovich, L. P.; Zhdanov, Yu. A. Molecular Design of Tautomeric 

Compounds; Kluwer Publ.: Dordrecht-Boston-Tokyo, 1988. 
4. Minkin, V. I.; Simkin, B.Ya.; Minyaev, R.M. Quantum Chemistry of Organic Compounds. 

Mechanisms of Reactions; Springer: Heidelberg, 1990. 
5. Minkin, V. I.; Glukhovtsev, M. N.; Simkin, B.Ya. Aromaticity and Antiaromaticity. 

Electronic and Structural Aspects; J. Wiley. : New York, 1994. 
6. Minkin, V.I.; Zhdanov, Yu.A.; Medyantseva, E.A. The Problem of acoplanarity of Aromatic 

Azomethines. Tetrahedron 1967, 23, 3651. 
7. Minkin, V. I.; Minyaev, R.M.; Zacharov, I.I. Semiempirical and ab initio Calculations of the 

Automerization of Methane J. Chem. Soc., Chem. Commun. 1977, 7, 213. 
8. Minkin, V. I.; Olekhnovich, L.P.; Zhdanov, Yu.A. Molecular Design of Tautomeric 

Compounds Accounts Chem. Res. 1981, 14, 210. 
9. Minkin, V. I. Rapid Reversible Intramolecular Migrations of Heavy Atomic Groups Soviet 

Sci. Rev. B. Chem; Harwood Acad. Publ. Amsterdam 1985, 7, 51. 
10. Sadekov, I. D.; Minkin, V. I.; Garnovsky, A. D. Six-Membered Tellurium-Containing 

Heterocycles Sulfur Reports 1985, 4, 63. 
11. Minkin, V. I. Design of Low-Energy Barrier Intramolecular Rearrangements by Fitting 

Stereoelectronic Requirements of Reaction Paths Pure Appl. Chem. 1989, 61 (4), 661. 
12. Minkin, V. I.; Bren, V.A.; Lyubarskaya, A.E. Organic Photochromes as Accumulators of 

Sun Energy In Organic Photochromes Eltsov, A.V. Ed.; Ch. 5. Consultants Bureau. Fl. 
1990. 

13. Minkin, V. I.; Mikhailov, I.E. Rearrangements in Amidines and Related Compounds In The 
Chemistry of Amidines, and Imidates. The Chemistry of Functional Groups; Patai, S.; 
Rappoport, Z. Eds.; J. Wiley Intersci.: New York, 1991; Vol. 2, p 527. 

14. Sadekov, I. D.; Minkin, V. I. Tellurium-Containing Heterocycles with Two Heteroatoms 
Advances Heterocycl. Chem. 1993, 58, 48. 

15. Minkin, V. I. Structural Variation and Responses in Photochromic Properties of Spirocyclic 
Molecular Systems Related to Spirobenzopyrans Molecular Cryst. Liq. Cryst. 1994, 246, 9. 



Issue in Honor of Prof. Vladimir I. Minkin ARKIVOC 2005 (vii) 1-10 

ISSN 1424-6376 Page 9 ©ARKAT USA, Inc 

16. Minkin, V.I.; Nivorozhkin, L.E.; Korobov, M.S. Stereodynamics and Degenerate Ligand 
Exchange in Solutions of Tetrahedral Complexes of Nontransition Metals Russ. Chem. Rev. 
1994, 63, 303. 

17. McWhinnie, W.R.; Sadekov, I.D.; Minkin, V.I. Structure and Chemical Consequences of 
Intramolecular N(O)→Te Coordination in Organotellurium Compounds Sulfur Reports 
1995, 18, 295. 

18. Hoffmann, R.; Minkin, V. I.; Carpenter, B. Ockham’s Razor and Chemistry Bull. Soc. Chim. 
France 1995, 133, 117. 

19. Minkin, V. I.; Sadekov, I.D.; Rivkin, B.B.; Zakharov, A.V.; Nivorozhkin, V.L.; Kompan, 
O.E.; Struchkov, Yu.T. Synthesis and Structure of β-Tellurovinylcarbonyl Compounds J. 
Organomet. Chem 1997, 536-537, 233. 

20. Khairutdinov, R. F.; Giertz, K.; Hurst, J. K.; Voloshin, N. F.; Minkin, V. I. Photochromism 
of Spirooxazines in Homogeneous Solutions and Phospholipid Liposomes J. Am. Chem. 
Soc. 1998, 120, 12707. 

21. Minyaev, R.V.; Minkin, V. I. Theoretical Study of O→X (S, Se, Te) Coordination in 
Organic Compounds Canad. J. Chem. 1998, 76, 766. 

22. Minkin, V. I.; Komissarov, V.N. Perimidinespirocyclohexadienones In: Organic 
Photochromic and Thermochromic Compounds; Crano, J.C.; Guglielmetti, R., Eds; Ch. 8, 
pp. 315-340. Plenum Press: New York, 1999, Vol. 1. 

23. Minkin, V. I.; Garnovskii, A.D.; Elguero, J.; Katritzky, A.R.; Denisko, O.V. The 
Tautomerism of Heterocycles. Five-Membered Rings with Two or More Heteroatoms 
Advances Heterocycl. Chem. 2000, 76, 157. 

24. Minkin, V. I.; Dorogan, I.V.; Minyaev, R.M Computational Modeling of the Mechanisms 
and Stereochemistry of Circumambulatory Rearrangements J. Phys. Org. Chem. 2000, 13, 3. 

25. Minkin, V. I. Molecular Electronics on the Eve of a New Millenium Russ. Chem. J. 2000, 
44, 3. 

26. Minkin, V. I.; Minyaev, R.M. Aromatic Stabilization of Organochalcogen Compounds 
Mendeleev Commun. 2000, 171. 

27. Sadekov, I. D.; Minkin, V.I. Te-N-Containing Heterocycles Advances Heterocycl. Chem. 
2001, 79, 2. 

28. Metelitsa, A.V.; Micheau, J.-C.; Voloshin, N.A.; Voloshina, E.N.; Minkin, V.I. Kinetic and 
Thermodynamic Investigations of the Photochromism and Solvatochromism of 
Semipermanent Merocyanines J. Phys. Chem. A 2001, 105, 8417. 

29. Minkin, V. I.; Minyaev, R. M. Cyclic Aromatic Systems with Hypervalent Centers 
Chemical Reviews 2001, 101, 1247. 

30. Sadekov, I.D.; Minkin, V.I. Te-N-Containing Heterocycles Advances Heterocycl. Chem. 
2001, 79, 2. 

31. Minkin, V.I.; Minyaev, R.M.; Hoffmann, R. Nonclassical Structures of Organic Compounds 
Russ. Chemical Reviews. 2002, 71, 869. 



Issue in Honor of Prof. Vladimir I. Minkin ARKIVOC 2005 (vii) 1-10 

ISSN 1424-6376 Page 10 ©ARKAT USA, Inc 

32. Minkin, V. I.; Minyaev, R.M. Pyramidane and Pyramidal Cations Proc. Russ. Acad. Sci. 
2002, 385, 502. 

33. Metelitsa, A.V.; Lokshin, V.V.; Micheau, J.-C.; Samat, A.; Guglielmetti, R.; Minkin, V. I. 
Photochromism and Solvatochromism of Push-Pull or Pull-Push Spiroindolinonaphth-
oxazines Phys. Chem. Chem. Phys. 2002, 4, 4340. 

34. Minyaev, R.M.; Minkin, V. I.; Gribanova, T. N.; Starikov, A.G.; Hoffmann, R. 
Poly[n]prismanes. A Family of Stable Cage Structures with Half-Planar Carbon Centers J. 
Org. Chem. 2003, 68, 8588. 

35. Minkin, V. I.; Mikhailov, I. E.; Dushenko, G.F.; Zchunke, A. Circumambulatory 
Rearrangements of Cyclopolyenes Bearing Element-Centered Migrants Russ. Chem. Rev. 
2003, 72, 978. 

36. Minyaev, R. M.; Minkin, V.I.; Gribanova, T. N.; Starikov, A.G. A Hydrocarbon Dication 
with Nonplanar Hexacoordinated Carbon Mendeleev Commun. 2004, 47. 

37. Sadekov, I. D.; Minkin, V. I. Benzo(b)tellurophene, Dibenzo(b)tellurophene and Their 
Derivatives Khim. Heterocycl. Soed. 2004, 974. 

38. Minkin, V. I.; Minyaev, R.M. Hypercoordinate Carbon in Polyhedral Organic Structures 
Mendeleev Commun. 2004, 43. 

39. Dubonosov, A.D.; Bren, V.A.; Minkin, V.I. The Photochemical Reactivity of the 
Norbornadiene-Quadricyclne System In Organic Photochemistry and Photobiology CRC 
Press. : Boca Raton-London, 2004; Ch. 17, pp 17.1-17.34. 

40. Minkin, V. I. Photo-, Thermo-, Solvato-, and Electrochromic Spiroheterocyclic Compounds 
Chemical Reviews 2004, 104, 2751. 


