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A series of bis-benzimidazole compounds were synthesized by the Hoechst
Pharmaceutical company in the late 'sixties. Potential chemotherapeutic properties did
not come to fruition. However interest was maintained in Hoechst 33342 and Hoechst
33258 due to their enhanced fluorescence upon binding to DNA, which has resulted in
their widespread use as dyes for the visualization of DNA.

Collaborative research between Peter MacCallum Cancer Institute and The University
of Melbourne is developing the above parent compounds as potential radiomodifiers (to
be used in conjunction with radiotherapy treatment). This project has investigated the
photochemistry and radiation chemistry of the halogenated analogues m-I Hoechst and
o-I Hoechst (which are being developed as potential radiosensitizers).

Results from UV experiments have been presented at previous meetings. In summary
the major conclusion that was reached from this work was that under aqueous
conditions, when all of the compound is in the minor groove of DNA, both compounds
are approximatelyh equally efficient at inducing a DNA strand break for a given number
of dehalogenation events. Therefore, the difference between the two compounds
appears to be a difference in UV induced dehalogenation efficiency.

However, in order to design halogenated ligands that are radiosensitizers, it is clearly
important to direct some fundamental investigations into the radiation chemistry of these
compounds. Pulse radiolysis experiments were utilized to shed light on this question.

Studies were conducted on Hoechst 33258, phenyl Hoechst, m-I Hoechst and o-I
Hoechst. The chemical interaction between the Hoechst analogues and the radiolysis
products of water (the hydroxy radical and the aqueous electron) were investigated by
saturating aqueous solutions with nitrogen or nitrous oxide (an electron scavenger) and
using 2-propanol as a hydroxy radical scavenger.

Hoechst 33258 was investigated at pH 5 and pH 9. Transient absorption spectra of
micromolar solutions saturated with nitrogen or nitrous oxide suggest the formation of
hydroxyl radical adduct(s). The rate of formation of these transient spectra was
observed to be dependent on the concentration of Hoechst 33258. Phenyl Hoechst, m-
I Hoechst and o-I Hoechst were studied at pH 5. Spectra again suggest the formation
of hydroxy radical adducts and that both m-I Hoechst and o-I Hoechst react with
aqueous electrons.
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