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According to the World Malaria Report, there were 216 million cases of malaria with 445000 causalties in
2016. Current anticholinesterase insecticides, such as carbamates and organophosphates, act via covalent
modification of serine at the bottom of the active site. Traditional chemical insecticides are highly toxic to insect
but similarly to mammals. The cysteine-targeting concept of new insecticides is focused on cysteine 447 located
in the peripheral site of mosquito acetylcholinesterase. In mammalian enzyme, the cysteine residue is replaced by
phenylalanine, whereas honeybees or bumble-bees have this cysteine residue protected. This approach has been
proposed to overcome insecticide resistance and to develop promising environmental-friendly insecticides.

The eight cysteine-targeted insecticides (succimides or maleinimides) were prepared via optimised synthetic
route. The inhibitory activity of novel compounds and standards (paraoxon, bendiocarb and carbofuran) towards
human acetylcholinesterase, human butyrylcholinesterase and mosquito acetylcholinesterase from Anopheles
gambiae were determined using the modified spectrophotometric Ellman’s method. The potentiometric titration
using acetylcholine as a substrate was used for validation of Ellman’s method. All data showed that the IC50 values
obtained from both methods were almost similar. Human butyrylcholinesterase was used as common off-target for
acetylcholinesterase inhibitors, and no inhibitory effect was determined. The binding mode of the inhibitors was
determined using the rapid dilution assay.

Pyridinium maleimides were found with excellent efficacy towards mosquito acetylcholinesterase in contrast
to the human enzyme and with significantly improved selectivity index compared to paraoxon. Despite some
limitations, we believe that specific optimisation of the structure of molecule connected to maleimide moiety may
lead to the development of novel promising insecticides.
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