
ABSTRACT
Tephritid fruit flies are amongst the most significant horticultural pests
globally. Many dacine fruit flies respond to either methyl eugenol (4-allyl-1,2-
dimethoxybenzene) or cuelure (4-(4-acetoxyphenyl)-2-butanone), an
analogue of raspberry ketone (4-(4-hydroxyphenyl)-2-butanone). A smaller
number of Bactrocera and Zeugodacus species respond to another attractant,
zingerone (4-(4-hydroxy-3-methoxyphenyl)-2-butanone). These attractants
have been key for monitoring of fruit flies for decades, as well as for control
through male annihilation. However, there remains a need for development
of new male attractants that are more effective or attract species for which
effective lures do not yet exist. 

Systematic modification of the existing lures may provide information on
structural requirements for the attractiveness of a lure molecule.
Understanding the requirements can guide the development of novel
attractants. Many analogues of cuelure and zingerone have been synthesized
and tested in the laboratory and field to evaluate the effect of structural
variation on attraction. The results indicate that carbonyl group and
electronegative moiety at the para-position of cuelure are required for the
attraction of B. tryoni and carbonyl, methoxy and phenol groups of zingerone
are key sites for the attraction of B. jarvisi. 

While the carbonyl group of cuelure needs to be retained, electronegative
moiety at the para-position can be replaced with other atoms, such as
fluorine, which may not compromise attraction. Fluorination of benzyl
acetone, which is structurally similar to cuelure, may provide toxicity to B.
tryoni. Nine fluorinated analogues of benzyl acetone were synthesized.
Insecticidal activities, mammalian toxicities and attractiveness of the
analogues were evaluated. Mono-fluorinated benzyl acetones are found to be
highly toxic to B. tryoni, but are not harmful to mammalian cells. The mono-
fluorinated analogues also retained attractiveness to B. tryoni in a field cage
experimental setting. The mono-fluorinated analogues may have potential as
safe molecules that can both attract and kill.
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