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Abstract

The large pine weevil, Hylobius abietis L., is a major insect pest on conifer
seedlings in northern Europe. Due to its feeding newly planted trees get
girdled, resulting in high seedling mortality (up to 80%). As a consequence
great financial losses to the forest industry occur. Today the seedlings are
protected with the pyrethroid insecticide cypermethrin. This insecticide is toxic
to aquatic organisms and is, from 2010, prohibited for use in Sweden by the
Swedish Chemicals Inspectorate. An alternative to insecticides is to protect the
seedlings with antifeedants, compounds that, either through taste or smell or
both, deter the weevils from feeding. This thesis describes the search for and
the synthesis of such antifeedant compounds.

Bark extracts of several woody species, known to be non-palatable to
the weevil, were prepared and found to display antifeedant activity against
H. abietis. The major chemical constituents of the extracts were tested for
antifeedant activity. Antifeedants such as eugenol, 2-phenylethanol and
benzylalcohol, but also feeding stimulants such as β-sitosterol and linoleic acid,
were identified. An extract of linden bark, Tilia cordata, was shown to contain
nonanoic acid, a highly active antifeedant. Other aliphatic carboxylic acids
were also found to display high antifeedant activities against the weevil, both in
laboratory and in field tests.

The enantiomers of dihydropinidine, a piperidine alkaloid present in
several conifer species, were prepared by dimethylzinc mediated allylation of
2- methyltetrahydropyridine-N-oxide. When tested in micro feeding assays,
no difference in antifeedant activity was found for the enantiomers. In a field
test high antifeedant activity, comparable with that of the presently used
insecticide cypermethrin, was found for (±)-dihydropindine. Other naturally
occurring piperidine alkaloids were synthesised and also found to display high
antifeedant activities in laboratory tests.

Structure-activity relationships were evaluated for methoxy substituted
benzaldehydes, benzoic acids and cinnamic aldehydes, -acids, -esters and -
alcohols. While the carboxylic acids were inactive or even feeding stimulants,
the aldehydes were the most active antifeedants
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