IN MEMORY OF SOLOMON ARONOVICH GILLER

Soviet chemical science has suffered a great loss, Solomon Aronovich Giller, the promi-
nent organic chemist, editor-in-chief of Khimiya Geterotsiklicheskikh Soedinenii (Chemistry
of Heterocyclic Compounds), Academician~Secretary of the Division of Chemical and Biological
Sciences of the Academy of Sciences of the Latvian SSR (AS of the Latvian SSR), and director
of the Imstitute of Organic Synthesis of the AS of the Latvian SSR, died on June 7, 1975,
after a severe illness.

Professor Giller was born on January 14, 1915, in Riga. It was in this city that he
received his secondary and university education. Already in his student days he ac-
complished, under Professor P. Kalnin, his first scientific research, which was devoted to
the structure of the so-called "Langenbeck substance.'" In June, 1941, Professor Giller
graduated from the chemistry department of Latvian State University; during the Second World
War he worked in the enterprises of Stalingrad and Kazan, and in July of 1946 he began work
in the AS of the Latvian SSR. Possessing outstanding abilities and indefatigable energy,
Professor Giller in 10 years worked his way up from a junior scientific co-worker of the
Institute of Forestry Problems to director of the Institute of Organic Synthesis, which he
organized. In 1958 he was elected academician of the AS of the Latvian S$SR, and in 1963 he

Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 1, pp. 3-26, January, 1976.

This material is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 1 7th Street, New York, N.Y.
10011. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A copy of this article is
available from the publisher for $7.50.




was elected academician-secretary of the Division of Chemical and Biological Sciences of the
AS of the Latvian SSR.

Four principal trends can be singled out in the scientific-organizational and scien-
tific-research activities of Professor Giller: the creation of the Institute of Organic
Synthesis of the AS of the Latvian SSR, scientific research in the chemistry of heterocyclic
compounds and in related fields, the search for new physiologically active compounds (me-
dicinal and veterinary preparations for the most diverse purposes, chemical agents for uti-
lization in agriculture, etc.), and the organization and carrying out of research in bio-
organic chemistry and molecular biology.

Immediately after the war, while working in the Institute of Forestry Problems of the
AS of the Latvian SSR, Professor Giller was occupied with the problem of the most efficient
use of pentosans. These studies initiated research on the chemical synthesis of biologi-
cally active substances, inasmuch as pentosan-containing raw material is the prinecipal
source of furfural, and the study of the chemical transformations of furfural in turn served
as a basis for the creation of effective medicinal preparations, first and foremost 5-nitro-
furan derivatives. In addition, the study of the transformations of furfural led Professor
Giller to basic research in the chemistry of furan and, subsequently, other heterocyclic
systems.

At the very beginning of his research Professor Giller had already raised the question
of the creation of a new type of scientific collective. The efficient development of the
search for new physiologically active compounds required the organization of a complex
institute in which microbiologists, pharmacologists, and clinical doctors would work in
collaboration with synthetic chemists, realizing the screening, experimental study, and
clinical testing of the synthesized substances. Moreover, the institute needed its own
experimental production facility — an experimental plant for the preparation of compounds in
the quantities necessary for clinical field tests and for the development of the technical
regulations. In addition, a facility was needed for the development and output of finished
medicinal forms. These principles also determined the structure of the Institute of Organic
Synthesis, created in January, 1957. Professor Giller was named Director of the institute.
In 18 years the collective grew to include 550 persons (including 100 individuals with
masters' degrees in science and 12 professors and doctors of science). The institute has two
experimental plants in which 700 individuals work. It is accommodated in large well-
equipped chemistry and biology wings with new buildings of an experimental facility. The
scientific reputation of the institute is responsible for its extensive scientific contacts
both in the USSR and abroad. This institute has proved to be capable of independently
solving all problems, beginning with general theoretical studies and ending with the manu-
facture of preparations for the needs of the country and for export.

In 1967 the Institute of Organic Synthesis of the AS of the Latvian SSR was the first
of the Latvian scientific-research institutions to be awarded the Order of the Workers' Red
Banner.

The manufacture of more than 60 medicinal preparations — antibacterial, antitubercular,
antitumorigenic, antivirus, anti-Parkinson, and psychopharmacological preparations, myo-
relaxants, and agents for the treatment of the cardiovascular system — was developed and
realized in the field of medicinal chemistry after the first studies of the creation of the
technology for the production of furacilin and p-aminosalicylic acid. Some of them are
original preparations that have become well known in a number of foreign countries.

The overwhelming majority of these preparations, like most synthetic bioclogically active
compounds in general, are members of classes of heterocyclic compounds of various types.
Professor Giller, being a prominent heterocyclic chemist, in the first period of his activity
studied diverse transformations in the furan series — oxidation, nitration, alkylation,
acylation, reduction, deuteration, ring opening, etc. 5-Nitrofurylpolyene aldehydes and
their derivatives proved to be particularly interesting both from a theoretical and practi-
cal point of view. Quantum-chemical calculatioms, spectralcharacteristics,andthenmgnitudes
of the polarographic reduction potentials made it possible to predict that the introduction
of an additional vinylidene group should increase the antibacterial activity of the
compounds. As a result, original 5-nitrofurylacrolein derivatives — the active chemothera-
peutic preparations "furagin" and "solafur," the antibacterial fiber "letilan" (jointly with
the Leningrad Textile Institute), and the fungicidal preparation "nitrofurilen," etc. — were
created.
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The mechanism of the nitration of furan and its derivatives was studied simultaneously
under the supervision of Professor Giller, and the structures of the intermediates in the
nitration of furan and vinyl derivatives of furan were established.

Professor Giller and co~workers subsequently turned to the chemistry of nitrogen-
containing heterocycles and did research on furanidylpyrimidines and pyridazones. The
development of these studies led to the synthesis of model analogs of nucleotides and the
development of a technology for the manufacture of the herbicide "fenazon." In addition, in
a joint study, with M, Yu. Lidak, of the possibility of the synthesis of alkylating anti-
tumorigenic preparations, Professor Giller arrived at the chemistry of ethyleneimine, which
became one of the principal trends of his scientific research in recent years. With the aid
of PMR spectroscopy in the case of N-aminoethyleneimine he discovered retarded inversion of
the nitrogen atom in compounds of this type. This unexpected phenomenon, which is of im~
portance for the stereochemistry of nitrogen compounds and was established in collaboration
with a group of co-workers of the Institute of Chemical Physics of the Academy of Sciences
of the USSR (by R. G. Kostyanovskii et al.), was officially registered as an invention in
1972 under the name "Configurational stability of trivalent nitrogen in nonbridged
structures." In this area it is important to note the synthesis and study of the structure
of 1,3-diazabicyclo[3.1.0]hexanes and the development of methods for the preparation and
extensive testing of a large number of ethyleneimine derivatives, which led to the creation
of new biologically active substances. For example, of the derivatives of the ethyleneimine
seriesg, the original preparation "imifos" proved to be an effective agent for the treatment
of erythremia.

Under Professor Giller's supervision, his co-workers (M. V. Shimanskii et al.) also did
important research on the catalytic synthesis of heterocyclic compounds (catalytic vapor-
phase decarbonylation and partial oxidation of furan and pyridine derivatives, including
technological processes for the production of maleic anhydride and furan, liquid-phase and
vapor-phase deaminocyclization of ethylenediamine to piperazine, pyrazine, and triethylene-
diamine, etc.).

A large series of studies by Professor Giller's co-workers (Ya. P. Stradyn' et al.)
were accomplished in the field of physical organic chemistry. The mechanism of the electro-
chemical reduction of 5-nitrofurans on a dropping-mercury electrode was studied, and corre-
lations between the electrochemical properties and the biological activity of these compounds
were found. A catalog of the electronic absorption spectra of 5-nitrofurans, which was
subsequently translated into English in the United States, was published. The electrochemi~
cal generation of ion radicals of biologically active compounds was studied, and the dipole
moments of a number of nitrogen-containing heterocycles were determined. Chemical cyber-
netics studies directed toward the prediction of the medicinal activity of organic compounds
from their chemical structure were recently begun on the basis of a joint study of the broad
spectrum of the physicochemical characteristics of a substance.

Research in bioorganic chemistry and molecular biology has occupied an important po-
sition in the problems of the Institute of Organic Chemistry in the last decade. These
problem areas, which arose during research within the framework of classical organic chemis-
try, have with time taken on independent character. Such studies include research on the
chemistry of peptides and proteins (G. I. Chipens et al.), nucleic acids and their synthetic
model analogs (E. Ya. Gren, M. Yu. Lidak, I. N. Goncharova, R. A. Zhuk, et al.), and the
modification of antibiotics.

At the First All-Union Conference on Physiologically Active Polymers (Riga, 1962)
Professor Giller advanced the idea of the creation of model analogs of nucleic acids with
retention of the natural pyrimidine and purine bases and the polyelectrolyte character of
the macromolecular chain containing conformationally similar o,w-polymethylenediol substi-
tuents in place of a sugar residue. 1In the opinion of Professor Giller, such model analogs,
during their association with nucleic acids, could have a direct effect on certain functions
of the latter. 1In this direction, his co-workers made a series of studies of the synthesis
and physical and biochemical properties of model analogs of nucleosides and mono- and poly-
nucleotides. This series of studies also includes the synthesis, by Professor Giller and R.
A. Zhuk, of the preparation "ftorafur," i.e., o—(2-furanidyl)-5-fluorouracil, which.is the
latent transport form of the 5-fluorouracil antimetabolite and, in addition, a simplified
model of a nucleoside. Ftorafur has proved to be one of the effective agents in the modern



arsenal of the chemotherapy of malignant tumors and is designated for the treatment of
cancer of the breast and the gastroenteritic tract.

Extensive biochemical and clinical study of this preparation is currently under way in
the USSR, Japan, and the United States; the preliminary results of these studies were
presented in Riga in 1973 in a joint Soviet—Japanese-—American symposium devoted to special
problems in the treatment of cancer with ftorafur.

The Institute of Organic Synthesis has become very well known owing to its practical,
organizational, and scientific approaches to the creation of new medicinals. A correlation
of the efficient methods for the "organization" of medicinal preparations was accomplished
and a discussion of the prospects for the development of this area was held in Riga on
January 17-18, 1975, in a symposium-discussion entitled "Biochemical and molecular biologi-
cal approaches to the search for new physiologically active compounds," which was the last
scientific meeting in which Professor Giller actively participated.

Professor Giller also did great service in the development and incorporation into
practice of new agents for the chemization of agriculture (the herbicide fenazon and the
preparations MG-T, MG-sodium, diludin, etc.), many of which are being turned out by the
experimental plant of the institute and the chemical industry of the USSR.

Professor Giller's research results were presented in more than 300 publications, in
many addresses at all-union and international congresses, symposiums, and conferences. He
held 80 author's certificates and 50 patents in various countries. He was also the editor
of 30 collections and monographs.

Professor Giller's activity substantially promoted a general upgrading of chemical
science and chemical industry in Soviet Latvia. It should be emphasized that chemistry in
Latvia has long-established traditions: the classic figures of chemical science C. Grotthuss,
W. Ostwald, and P. Walden, as well as many other prominent chemists, including the late
Academician of the AS of the Latvian SSR G. Vanag, did research here. Many of the
achievements of these scientists have received universal recognition. However, Riga chemists
of previous generations were primarily concerned with the solution of theoretical problems,
inagmuch as they did not have at their disposal large institutes and the necessary instru-
mental techniques. The chemical industry in Latvia has developed at a slow pace. Professor
Giller knew how to be guided by the existing traditions and to develop them as applied to
new tasks and conditions and to the age of the functioning of industrialized science. He
actively developed the idea that Latvia lacks sources of raw materials for "large-scale
chemistry,”" and that fine organic synthesis and the manufacture of reagents for molecular
biology and chemistry should therefore be developed here. It is precisely owing to the
collaboration of science and industry in Soviet Latvia that small pharmaceutical-chemical
plants were initially constructed in Riga, followed by large plants for biochemical reagents
and the manufacture of pharmaceutical-chemical preparations in Olaine — the chemical satel-
lite of Riga. A number of technological processes developed by the scientists of the
Institute of Organic Synthesis were incorporated in the plants of Olaine and Riga and in
other republics of the USSR. All this served as the foundation for the creation of a fine
chemical industry in the Latvian SSR, an industry that did not exist 30 years ago.

Strengthening of the bonds between Latvian chemists and scientists of the leading
scientific centers of the USSR in no small measure promoted the development of chemistry in
Latvia. Professor Giller directed the work of a number of all-union scientific councils:
the Scientific Council on the Chemistry and Technology of Organic Sulfur Compounds in affili-
ation with the State Committee on Science and Technique of the Council of Ministers of the
USSR (since 1969), the chemical section of the Council on Automation of Scientific Research
of the Academy of Sciences of the USSR (since 1972), and the All-Union Scientific Council on
the Utilization of Pentosan-Containing Raw Material in Affiliation with the AS of the Latvian
SSR (since 1956). The following conferences and symposiums were conducted systematically in
_Riga with his active participation: the Seventh International IUPAC Symposium on the Chemis-
try of Natural Compounds with four presymposiums (1970), the Third All-Union Biochemical
Congress (1974), the 16th All-Union Conference on High-Molecular-Weight Compounds (1966),
the First All~Union United Symposium on the Chemistry of Peptides (1967), the Second All-
Union Conference on Organic Semiconductors (1966), the Seventh All-Union Conference on the
Electrochemistry of Organic Compounds (1973), and a number of other impressive conferences.
They all made extensive scientific exchange possible and stimulated the growth and develop~-
ment of Soviet chemical science.
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It should be emphasized that the scientific-organizational activity of Academician S.
A. Giller and his experience in the incorporation of the achievements of science in the
national economy and in raising the effectiveness of scientific developments had reper-
cussions far beyond the borders of the Latvian republic: they were illuminated extensively
in the central press, and many scientific workers from all of the republics of the USSR and
foreign socialistic countries visited the institute to familiarize themselves with this
experience. The Institute of Organic Synthesis of the AS of the Latvian SSR, especially in
recent years, has begun to give a great deal of assistance to a number of scientific-research
establishments of other cities and republics in the study of the biological activity of newly
synthesized compounds, the measurement of their physical and physicochemical characteristics,
the determination of their elementary composition, etc. Many studies of this sort have
subsequently resulted in cooperative systematic investigations and publications. Series of
joint studies with the active participation of Professor Giller were also made together with
the institutes of the Academies of Science of the German Democratic Republic, Poland,
Czechoslovakia, and the universities of these socialist countries.

Professor Giller also participated directly in the education of the rising generation
of scientists. As professor of the department of the technology of fine organic synthesis
of Riga Polytechnic Institute (from 1964) and professor of the department of organic chemig-
try of P. Stuchka Latvian State University (from 1973), he delivered lectures on the chemis-
try of nucleosides, nucleotides, and nucleic acids. Under his supervision, 30 master's
dissertations were defended; he was also scientific consultant for five doctoral disser-
tations.

Professor Giller also did a great deal to popularize scientific knowledge and often
delivered lectures before the population of the Latvian SSR and wrote articles for the
newspapers and popular-science and political journals. He also participated actively in the
public and Party activities of the Republic. In 1963, 1966, and 1971 he was elected alter-
nate member of the Central Committee of the Communist Party of Latvia.

He initiated the creation of the all-union journal Khimiya Geterotsiklicheskikh
Soedinenii (Chemistry of Heterocyclic Compounds) and was its organizer and permanent editor-
in-chief from the publication of the first issue in 1965. Under his supervision, the journal
acquired its own scientific personality, became the principal journal for the publication of
Soviet scientific material on the chemistry of heterocycles, and attracted the attention of
numerous Soviet and foreign authors.

Professor Giller also made a large contribution to the chemical science of our country.
His experience in scientific-organizational activities in fine organic synthesis shows
graphically to what extent the development of profound theoretical studies rationally linked
with the industrial cycle can be economically effective and how important the directed
character of research in our era can be. His merits were highly esteemed by the Communist
Party and the Government of the USSR. 1In 1951 he was awarded the State Prize of the USSR
for the development of the technology of the antitubercular preparation PASK, and in 1957
and 1965 he was awarded the State Prize of the Latvian SSR for the development of new medici-
nal preparations. In 1965 he was awarded the honorary title of Honored Scientist and
Technologist of the Latvian SSR.

Professor Giller also received the Order of the October Revolution, two Orders of the
Workers' Red Banner, the Order of the Mark of Distinction, medals, and diplomas from the
Presidium of the Supreme Soviet of the Latvian SSR. In 1972 he was elected a member of the
Leopoldine German Academy of Natural Scientists.

Professor Giller, a Communist scientist, highly talented chemist, outstanding organizer
of science, enthusiastic researcher, and a man of exceptionally diverse interests and clear
intellect, was constantly full of creative projects and ideas. His life is an example of
service to his mnative land and to science.

BIBLIOGRAPHY OF THE SCIENTIFIC WORKS OF ACADEMICIAN OF THE
ACADEMY OF SCIENCES OF THE LATVIAN SSR S. A. GILLER

The complete bibliography of all of the published works of Academician S. A. Giller
(1915-1975) in chronological order, which encompasses the period from the beginning of his



scientific activity in 1946 to January 1, 1966, has been previously published in the form of
an individual book [Academician S. A. Giller. Bibliography, Zinatne, Riga (1967), 128
pages]. The present bibliography was composed partially on the basis of the bibliographic
index mentioned above and was supplemented by citations to works published prior to the end
of 1975. However, in contrast to the previously published bibliography, only data on his
published scientific monographs and articles, author's certificates and patents, and the
scientific books and collections edited by him are included in it. The summaries of papers
and the popular science and scientifically informative materials have not been included in
it.

Inasmuch as Professor Giller's scientific activity was extremely diversified, the
bibliography of his works is broken down into 17 thematic divisions, in each of which the
material is arranged in chronological order.

The bibliography was prepared for publication by T. A. Popova with the consultation of
Academician of the AS of the Latvian SSR Ya. P. Stradyn' and Master of Chemical Sciences I.
N. Goncharova.
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12. S. A. Giller and K. K. Venter, "Syntheses involving 5-nitrofuryl-2-polyalkenals and 5-
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sation of 5-nitrofurfural with acetaldehyde," Izv. Akad. Nauk LatvSSR, No. 12, pp. 115-
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