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ANNIVERSARIES AND DATES

NIKOLAI SERAFIMOVICH ZEFIROV
SEVENTIETH BIRTHDAY

Nikolaev Serafimovich is a distinguished Russian scientist working in the field of organic and medical
chemistry. The range of his interests and the subjects of his investigations include organic synthesis,
stereochemistry, conformational analysis, the theory of reaction mechanisms, mathematical chemistry and
computer synthesis, and investigation of the quantitative relationships between structure and biological activity
of organic compounds.

N. S. Zefirov was born on September 13, 1935 in Yaroslavl. He followed a brilliant path from schoolboy
— a gold medallist — to Academician of the Russian Academy of Sciences, finishing at the Chemical Faculty of
Moscow State University (1958), becoming Doctor of Chemical Sciences (1966), Professor (1973), and head of
the Department of Organic Chemistry of Moscow State University Chemical Faculty (1994), Corresponding
Member of the Academy of Sciences of the USSR (1981), and Academician of the Academy of Sciences of the
USSR (1987). Since 1989 Academician Zefirov has worked as director of the Institute of Physiologically Active
Substances of the Russian Academy of Sciences.

Zefirov has been the author of more than 1300 scientific publications, five monographs, numerous
patents, and a discovery registered at the registry of the USSR.

The scientific activity of Academician Zefirov has received worldwide recognition. Of fundamental
significance for chemical science was the discovery of the competitive binding of nucleophilic anions in
carbocationic processes, which radically changed ideas about nucleophilicity as the most important concept in
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chemistry. This discovery gave a powerful thrust to the development of organic synthesis, and more than 20 new
previously unknown reactions and unique structures like organic perchlorates, chlorine chlorosulfates,
compounds with an inert gas—carbon bond, and others were discovered. It formed the basis of research into the
creation of tests for various types of drug addiction; tests were created for the detection of drug addiction types
by an extremely simple procedure that can be used in medical establishments at any level.

In addition, this effect has been used as the basis of a series of technological processes (a State Prize of
the USSR in 1989).

Zefirov introduced into the practise of organic synthesis a series of fundamentally new reagents
(hypervalent compounds of iodine, selenium, and tellurium; halo- and nitrosulfates; xenon carboxylates; new
fluorinating agents, etc.), and the widely used reagent that in the world chemical literature was named Zefirov
reagent.

Zefirov is one of the founders of the Russian School of Mathematical Chemistry and Computerized
Molecular Design, a field of science on which the creation of substances with previously designated properties in
the modern world is based.

In the last five years Zefirov and his coworkers have obtained fundamental results in the fields of
organic synthesis and of reaction mechanisms, mathematical chemistry, and medical chemistry. Among them
some of the most important and practically significant are the following:

<> Methods of mathematical chemistry that form the basis of molecular modelling of the structure and
action of a series of most important human receptors and computer design of their potential ligands were
developed. A patent was obtained for a new drug for the treatment of Alzheimer's disease, with a mode of action
that differs fundamentally from all previously described products.

<> Methods of molecular docking were developed for the investigation of ligand—protein interactions in
protein structures, making it possible to predict binding of chemical compounds with receptors on the basis of a
virtual experiment. Leader compounds with a unique range of neuroprotector and cognition-enhancing
characteristics were discovered (IP-5051 and IP-9040).

<> An effective synthesis was developed for the effectors of glutamate receptors and, primarily,
antagonists of NMDA receptors and positive modulators of AMPA receptors; for this purpose new methods were
developed for the synthesis of large series of compounds of several classes, exhibiting high calcium-blocking
and anti-NMDA activity, i.e., potential neuroprotectors.

<> A model of neurodegenerative processes was created and was used to develop a synthesis for
heterocyclic neuroprotectors that are promising for the treatment of Alzheimer's and Parkinson's diseases.

<~ An approach was made to solution of one of the most important ecological problems of modern times,
i.e., reduction of the amount of technogenic carbon oxides in the atmosphere. A technology for the continuous
conversion of carbon dioxide into propylene carbonate, using new-generation phthalocyanine complexes as
original catalysts, was developed, patented, and prepared for practical application.

< Methods were developed for the controlled synthesis of cyclic tetrapyrrole compounds, which are
highly important for industrial chemistry (Government Prize of the Russian Federation, 2003).

Academician Zefirov created his own scientific school. He prepared more than 65 candidates of
sciences, and 15 of his students have become doctors of science. His students work with him at the Institute of
Physiologically Active Substances, Russian Academy of Sciences, in the Laboratory of Organic Chemistry at the
Chemical Faculty of Moscow State University, and in the Laboratory of Mathematical Chemistry and
Computerized Synthesis at the Institute of Organic Chemistry of the Russian Academy of Sciences.

On the initiative of Academician Zefirov the Scientific Study Center of Medical Chemistry, based on the
Chemical Faculty of Moscow State University and the Institute of Physiologically Active Substances, was
created.

Alongside his concentrated scientific and pedagogical activity Zefirov is involved in energetic scientific
management activity. He is head of a series of scientific councils and societies.

1086



The scientific management and pedagogical activity of Academician Zefirov has been highly appraised.
He was awarded the Order of the "Badge of Honor" (1985), the Order of the People's Friendship (1995), and the
order of Honor (2001); he has more than once been awarded the prize of the D. I. Mendeleev Chemical Society,
and also the Lomonosov prize and the medal of M. V. Lomonosov Moscow State University (1983), the prize of
the Butlerov Russian Academy of Sciences (1994), the Chemical Structure Association Trust Award (1993), the
Government award of the Russian Federation in the field of science and technology (2002), the Humboldt
Foundation prize (Germany, 2003), and a series of other awards.

Zefirov has several honorary titles, including Full Member of the Russian Academy of Natural Sciences,
the Russian Academy of Informatics, the international academy "Assembly on the Use of lodine," Honorary
Academician of the Bashkirostan Academy, and Honorary Professor at Middle West University, USA.

Zefirov is a scientist with a worldwide reputation; in particular, his accomplishments are recognized in
the fact that he is a member of the editorial teams of the most prestigious chemical journals; for many years he
has been a member of the editorial team of our journal "Chemistry of Heterocyclic Compounds."

The editorial board of the "Chemistry of Heterocyclic Compounds" wish the birthday celebrant long
years of creative and happy life, new successes and achievements, good health and happiness, and fulfilment of
his ideas and aspirations — and many years of our continued collaboration.

MAJOR PUBLICATIONS BY N. S. ZEFIROV FOR THE LAST 10 YEARS

N. V. Averina, G. S. Borisova, O. N. Zefirova, E. V. Selyunina, N. V. Zyk, and N. S. Zefirov, "Synthetic
approaches to physiologically active polycyclic compounds: III. Ritter reaction with ketones of the
adamantane and oxahomoadamantane series," Zh. Org. Khim., 40, 528-532 (2004).

A. S. Dudnik, A. V. Ivanov, L. G. Tomilova, and N. S. Zefirov, "Synthesis and study of ruthenium
phthalocyanine complexes," Koordinats. Khim., 30(2), 120-124 (2004).

R. G. Gafurov and N. S. Zefirov, "Strategy of chemical designing of phytoregulators and stress
protectors with the given properties," Dokl. Akad. Nauk, 399, 422-424 (2004).

I. G. Tikhonova, I. I. Baskin, V. A. Palyulin, and N. S. Zefirov, "3D-Model of the NMDA receptor ion
channel. Qualitative and quantative modeling of binding of channel blockers," Dokl. Akad. Nauk, 396,
551-556 (2004).

I. G. Tikhonova, I. 1. Baskin, V. A. Palyulin, and N. S. Zefirov, "Molecular modeling of N-terminal
domains of NMDA-receptor, ligand biding study with N-thermal domains," Dokl. Akad. Nauk, 397,
549-557 (2004).

M. S. Belenikin, G. Konstantino, V. A. Palyulin, R. Pellichari, and N. S. Zefirov, "Molecular modeling
of the transmembrane domain of the metabotropic glutamate receptor mGluR1 and the model of its
dimeric form," Dokl. Akad. Nauk, 393, 827-831 (2003).

O. B. Bondarenko, A. Yu. Gavrilova, L. G. Saginova, N. V. Zyk, and N. S. Zefirov, "A’-Isoxazolines
from arylcyclopropanones: reaction with nitrosyl chloride, activated with sulfur trioxide," /zv. Akad.
Nauk. Ser. Khim., 741-742 (2003).

E. M. Budynina, O. A. Ivanova, E. B. Averina, T. S. Kuznetsova, and N. S. Zefirov, "Formation of
2,2-dinitropiperidin-4-ones in the addition of tetranitromethane to bicyclobutylidene and
methylenecyclopropanes," Zh. Org. Khim., 39, 783-785 (2003).

1087



1088

N. M. Gal'bershtam, 1. I. Baskin, V. A. Palyulin, and N. S. Zefirov, "Neuron networks as method for the
search for structure—property relationships in organic compounds," Usp. Khim., 72, 706-727 (2003).

G. V. Grishina, A. A. Borisenko, Z. G. Nosan', I. S. Veselov, L. D. Ashkinadze, E. V. Karamov,
G. V. Kornilaeva, and N. S. Zefirov, "frans-Dihydroxypiperidines. Synthesis, stereochemistry, and
anti-HIV-1 activity," Dokl. Akad. Nauk, 391, 487-391 (2003).

A. V. Ivanov, P. A. Svinareva, 1. V. Zhukov, L. G. Tomilova, and N. S. Zefirov, "New phthalocyanine
complexes based on 4,5-isopropylidenedioxyphthalonitrile," Izv. Akad. Nauk. Ser. Khim., 1479-1483
(2003).

N. A. Lozinskaya, V. V. Tsybezova, M. V. Proskurnina, and N. S. Zefirov, "Synthesis of cis- and

trans-2,4,5-triarylimidazolines and 2,4,5-triarylimidazoles from simple reagents," Izv. Akad. Nauk. Ser.
Khim., 646-650 (2003).

S. S. Mochalov, R. A. Gazzaeva, A. N. Fedotov, Yu. S. Shabarov, and N. S. Zefirov, A new route to
substituted 4H-3,1-benzoxazines, Khim. Geterotsikl. Soedin., 922-929 (2003).

A. Yu. Maksimov, A. V. Ivanov, Yu. N. Blikova, L. G. Tomilova, and N. S. Zefirov, "Synthesis and
spectroscopic  characterization of planar binuclear nickel(Il) hexa(zert-butyl)phthalocyaninate,"
Mendeleev Commun., 70-72 (2003).

E. V. Trofimova, A. N. Fedotov, R. A. Gazzaeva, S. S. Mochalov, Yu. S. Shabarov, and N. S. Zefirov,
"Heterocyclic ions from the N-oxides of N-(4-nitrobenzylidene)-2-cyclopropyl- and
N-(4-nitrobenzylidene)-2-cyclopropylmethylanilines: formation, isomerization, and transformations,"
Khim. Geterotsikl. Soedin., 234-242 (2003).

I. I. Brunovlenskova, E. D. Matveeva, T. A. Podrugina, V. A. Palyulin, and N. S. Zefirov, "A new
approach to the synthesis of bioisosteric analogues of nicotine," Vestn. MGU, Ser. Khim., 43, 248-250
(2002).

N. V. Averina, T. V. Lapina, O. N. Zefirova, and N. S. Zefirov, "Synthesis of compounds with potential
anticancer activity. II. Synthesis of 1-amino-4-oxahomoadamantanane-5-on by Ritter reaction," Vestn.
MGU, Ser. Khimiya, 43, 244-246 (2002).

O. A. Ivanova, E. B. Averina, Yu. K. Grishin, T. S. Kuznetsova, A. A. Korlyukov, M. Yu. Antipin, and
N. S. Zefirov, "Study of 4-hydroxy-3-nitroisoxazoline N-oxide in 1,3-dipolar cycloaddition to olefins
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