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Biologically active sulfur containing compounds

Mihail Lucian BIRSA

Alexandru loan Cuza University of lasi, Faculty of Chemistry
e-mail: Ibirsa@uaic.ro

Abstract

The so-called enediyne antibiotics, such as calicheamicin or esperamicin,
are amongst the most potent antitumor agents known to date. Formation of a
diradical intermediate with accompanying cycloaromatization has been postulated
as the key step in the DNA-cleavage activity of these natural products. However,
because of the complexity, scarcity, and difficult synthesis of the natural enediynes,
a variety of model enediynes have been prepared and tested for their biological
activity during the last decade. Thus, the cyclization of bis(y,y-dimethylallenyl)
sulfone was used by Nicolaou as a model for the design of a new class of DNA-
cleaving molecules that could mimic the activity of the natural enediynes. This was
in turn based on the thermal cyclization of diallenyl sulfones, a reaction
demonstrated to involve a diradical intermediate. However, subsequent
mechanistic studies by Nicolaou and others resulted in the conclusion that their
biological activity was due to an alternative mechanism, the Maxam-Gilbert
mechanism, involving nucleophilic addition of DNA to the diallenyl sulfones.

It is well documented that introduction of various functional groups such as
crown ethers or B-dicarbonyl moieties into intercalating molecules, which can form
cationic complexes with metal ions, may increase the overall binding properties of
these molecules to DNA. The synthesis of novel cyclic sulfur and selenium bridged
di- and tetrapropargylic systems has been presented (Figure 1; X = S, Se, SO, SO;
R = -0-CsHs-0O-).
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Investigation on their tandem isomerization and cyclization under basic
conditions has been performed in order to compare their reactivity with the
reactivity of the acyclic sulfur bridged propargylic systems. Furthermore, the effect
of the nature of the bridge as well as the cycle size on the reactivity of these
compounds has been reported.
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