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Development of fluorine-18 labeled 4DST derivatives for clinical use
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The thymidine derivative 11C-4DST has the potential to visualize in vivo DNA
synthesis rates with positron emission tomography (PET). To expand the use of 4DST needs the
fluorine-18 version of this compound. In this study, we tried to synthesize the 18F-4DST analogues
for practical use of DNA synthesis imaging. The three candidates were selected. The fluoromethyl
version of 4DST was not stable and cannot obtained as an purified form. The fluoroethyl version of
4DST can be labeled with using N3-Boc-3",5"-di-O-tolyl-5-tosyloxyethane precursor. However,
biodistribution studies did not show tumor selective uptake. The 5-fluoro version of 4DST could be
labeled by 18F anion with Cu-mediated nucleophilic fluorination of tin-precursor. However, the
yields were very low. The acute toxicity studies indicate 5-fluoro-4DST is acceptable as PET drug
for human use. In contrast, 5-fluror-4DST has mutagenic activity in E. Coli as indicated by the
Ames study.
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