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Why Does the Type of Halogen Atom Matter for
Radiosensitizing Properties of 5-Substituted
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In order to explain the unexpected difference between radiosensitizing properties of the two
studied derivatives, an experimentally-theoretical study combining stationary and pulse radiolysis with
quantum-mechanical calculations was carried out. Thus, the extent of radiolysis as well as the identity
and amount of stable products were assayed with the HPLC and LC-MS methods. Furthermore, pulse
radiolysis experiments enabled the kinetics and spectra characteristics of transients to be characterized.
The experimental results were complemented with density functional theory (DFT) calculations on
the thermodynamics and kinetics of dissociative electron attachment (DEA) to the studied compounds
and possible secondary reactions.

Our results indicate that the difference observed in the cellular experiments can be attributed to
different activation barriers of the DEA process. Indeed, the dissociation of the 5-iodo-4-thio-2'-
deoxyuridine anion is a swift process leading to the reactive 4-thio-5-uridyl radical which, if formed in
DNA, may lead to serious damage. On the other hand, a larger activation barrier for DEA to 5-bromo-
4-thio-2'-deoxyuridine prevents the release of the bromide anion due to competing processes, such as
electron autodetachment, protonation, etc.
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