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Professor Rosa M. de Lederkremer
A Tribute

The chemistry and biochemistry of carbohydrates has been, and still is, an intensive area of
research in Argentina. The biochemical aspects of carbohydrates were studied by Leloir, who
was awarded the Nobel Prize in Chemistry (1970) for his discovery of sugar nucleotides and
their role in the biosynthesis of saccharides. The pioneering work of Venancio Deulofeu is also
well recognized. In the second quarter of the 20th century, he began an investigation on the
chemistry of sugars, a field that was virgin in Latin America. These investigations were
flourishing at the time Rosa Muchnik obtained her degree in Chemistry from the University of
Buenos Aires (1954). However, at the outset, she was not a sugar chemist. At that time, the
unstable political situation in the country had a serious impact on academic life at the University.
For unjustifiable political reasons, Dr. Deulofeu was stripped of his professorship in 1952.
Therefore, Rosa started her Ph. D. studies in the area of microbiology under the guidance of
Professors A. Ferramola and O. Peso. She received her Ph. D. degree in 1956, and then returned
to her preferred discipline, the study of organic chemistry. The academic climate improved and
Dr. Deulofeu returned to the University of Buenos Aires as Professor of Organic Chemistry and
Director of the Department of Biological Chemistry at the School of Exact and Natural Sciences
(FCEN). Rosa obtained a position as assistant instructor of chemistry from this institution and
Professor Deferrari introduced her to the field of carbohydrates. Years later she referred to that
time as “the beginning of sweet investigations after a bitter period”.

In fact, her first work was not too sweet. Dr. Deferrari was studying the ammonolysis of
acylated hexoses, and he wanted to extend the study to heptoses. Therefore, Rosa was appointed
to conduct a Kiliani synthesis of heptoses starting from hexoses. She still remembers how afraid
she was of using the large volumes of hydrogen cyanide required for the synthesis.

In 1955 Rosa married Jehoszua M. Lederkremer, her former classmate during their
undergraduate studies in chemistry. Therefore, even in her first publication in J. Org. Chem. she
appeared as Rosa M. de Lederkremer, as we have always known her. In 1957 their first son,
Gerardo, was born. He was five years old when RML was awarded an external fellowship from
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the National Research Council of Argentina (CONICET) to carry out postdoctoral studies in the
USA. The family moved to Columbus, Ohio and she joined the research group of Professor M.
L. Wolfrom, at The Ohio State University. She spent three years working in the famous “sugar
alley”, where I also worked twenty years later. Thin-layer chromatography (TLC) was then a
rather new analytical technique, and RML had gained some experience in Buenos Aires working
with Professor Deferrari on TLC of acyl derivatives of sugars. As a continuation of this work at
OSU, she succeeded in the separation and quantification of free sugars by TLC on
microcrystalline cellulose.

At the same time many reactions of carbohydrates were studied. For example the oxidation
of methyl B-D-cellobioside by alkaline hypochlorite was examined as a model for the oxidation
of cellulose. The formation of acetals by reaction of vinyl ethers with glycosides and their
removal under weak acid conditions, was also investigated and thus Dr. Lederkremer regarded
her stay in USA as very successful, from both professional and personal points of view.

RML returned to Buenos Aires in 1965 and joined the Department of Organic Chemistry
(FCEN-UBA) as an Instructor of Chemistry first, and a couple of years later, as Assistant
Professor. She was the first woman to reach the latter position in the Department and she started
to organize her own research group with Alicia Fernandez Cirelli as her first graduate student.
The subject of her investigation was the structure of polysaccharides isolated from the fungus
Cyttaria harioti. This fungus is a parasite of trees that grow in the Patagonian Andes and is
responsible for the development of nods (tumors) in the trees. Some species of the fungus had
been employed by native people to prepare an alcoholic beverage by fermentation which
suggested a high content of sugars. As expected, glucans were isolated and purified, and their
structures elucidated. Alicia finished her thesis in 1972, and this work was awarded the Enrique
Herrero Ducloux prize from the Argentine Chemical Society. The beginning of this thesis was
almost coincident with the birth of Miguel, Dr. Lederkremer’s second son and by the time of the
defense Javier, the third son, was born.

The early seventies found RML working on synthetic aspects of sugars. In 1971, she and her
second Ph. D. student, Marta Litter, published a paper on the formation of an unsaturated lactone
derivative on prolonged benzoylation of D-galactonolactone. The interesting B-elimination in
aldonolactones reported there initiated a new line of research in which many students (including
myself) were subsequently involved. The reaction constitutes a key step in the synthesis of 3-
deoxy sugars, prepared by the sequence of f-elimination followed by catalytic hydrogenation.

In spite of her success as an independent researcher, RML decided to move to Brazil with her
family in 1974. Her husband had been appointed by private industry to organize a research and
development laboratory in Sao Paulo. But probably the main reason was that the political
situation in Argentina had deteriorated again and became chaotic by the middle of the year. Once
installed in Sao Paulo, RML contacted Professor Walter Colli at the State University of Sao
Paulo and they started a cooperative project that lasted for more than 20 years. Dr. Lederkremer
became involved in the glycobiology of Trypanosoma cruzi, the agent of Chagas disease, an
endemic illness that affects hundreds of thousands of people in tropical regions of South and
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Central America. A glycoconjugate of the membrane of T. cruzi was isolated and purified. It
turned out to be a lipopeptidophosphoglycan (LPPG) having the structure of
glycoinositolphosphoceramide. These studies led to several publications in highly reputable
journals.

After two years in Brazil the family decided, fortunately, to return to Argentina. I met RML
in 1977, shortly after her return to Argentina, and I joined a team that was supervised by her and
Fernandez Cirelli. I remember her great enthusiasm for chemistry, and her friendly approach
accompanied by a sense of strong but fair leadership. She was an excellent supervisor to her
students and both friendly and helpful to her associates and acquaintances. I was extremely
fortunate in having her first as supervisor and then in becoming her coworker, colleague and
friend. I therefore feel highly honored to contribute an article dedicated to her in an Arkivoc
issue.

I started my doctoral studies a few months after Luis F. Sala and both of us were involved in
the B-elimination reactions. He studied the oxidative degradation of 3-deoxy-aldonolactones by
Ce(IV), as a route to 2-deoxysugars, and I employed the unsaturated lactone derived from L-
rhamnono-1,5-lactone as a precursor to the naturally occurring ascarylose (a component of the
lipopolysaccharide from a Gram negative bacteria). Other doctoral students namely Marcos
Sznaidman, Lucio Jeroncic, Cecile du Mortier, Carla Marino and Carola Gallo subsequently
worked on related projects. Similarly, Noemi Waksman, Alicia Couto, Liliana Casal, José
Groisman, Claudio Wolfenson, Maria Isabel Ramirez, Carlos Lima, Laura Bertello, Maria Laura
Uhrig and Rosalia Agusti participated in research on the structure of polysaccharides and
glycoconjugates of plants and microorganisms. To date RML has supervised nineteen doctoral
theses, and five more are currently in progress. Many of her former students continue as
Professors of National Universities, and others occupy important positions in private industry in
Argentina and abroad.

The research activities of RML resulted in 181 publications in international journals, and 234
communications in meetings and symposia. She has delivered lectures in universities and
research centers in Argentina, Brazil, the United States and Israel. These investigations have
been supported by regular grants from national funding agencies such as CONICET, UBA, the
Secretary of Science and Technology (SECYT) and the National Agency for Promotion of
Science and Technology (ANPCYT). Grants were also received from international organizations
such as UNESCO (annually from 1979 to 1983) and the World Health Organization (1985-1987,
1988-1990, 1992, and 1993-1995).

Nowadays, as Emeritus Professor of the University of Buenos Aires she is still actively
working on the structure of polysaccharides and glycoconjugates of fungi and trypanosomatids,
particularly glycosylphosphatidylinositol protein anchors. She is also involved in the design of
chemotherapeutic agents targeted to enzymes specific for microbial pathogens, but absent in
mammalian cells. These include the trans-sialidase of Trypanosoma cruzi, and the
galactofuranosyltransferases and D-galactofuranosidases that are responsible for the biosynthesis
and processing of galactofuranose. The synthesis and evaluation of substrates and inhibitors of
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those enzymes, is another subject of study.

RML is a Research Member of CONICET; she started as Assistant Researcher and today
occupies the highest position of Superior Researcher. She has been invoked frequently to
integrate evaluation committees from universities and research centers. She was founder and
Director (1995-2000) of the Center for Research in Carbohydrates (CIHIDECAR), a CONICET
Institute. She was in charge of the Direction of the Department of Organic Chemistry, FCEN-
UBA (1995-1997) and re-elected for a second period (1997-1999). She was a Member of the
Editorial Board of “Carbohydrate Research” (1980-1984) and also Director of the journal
“Anales de la Asociacion Quimica Argentina” (1989-1994). Currently she acts as a Member of
the Committee for the designation of Emeritus Professors from the UBA (2004).

The scientific reputation of RML has been acknowledged through a number of awards. In
1983, she received the Konex Foundation Award to the most representative of personalities in
Science and Technology (discipline Organic Chemistry). In 1983 and 1988 LALCEC (Argentine
League against Cancer) gave her an award for collaborative works on antitumor activities of a
polysaccharide from the fungus Cyttaria johowii. She was nominated Corresponding Member of
the Brazilian Academy of Sciences (1987), and distinguished in 1990 with the Enrique Herrero
Ducloux Award from the National Academy of Exact and Natural Sciences in recognition of
research activities performed in the triennium 1986-88. She also received the Venancio Deulofeu
Award of the Argentine Chemical Society in 2000 and in 2004 and the Bernardo Houssay
National Award in Exact and Natural Sciences from the Ministry of Education, Science and
Technology.

In the name of all the researchers that participate in this special issue, I should like to
congratulate Professor Rosa M. de Lederkremer for her outstanding contributions to chemistry.
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