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In this doctoral thesis, total synthesis of yuremamine and development of new synthetic methodologies
utilizing imidoylsilanes are described.

In the first chapter, total synthesis of the proposed structure of yuremamine was achieved for the first time
based on the intermolecular [3+2]-cycloaddition reaction of the platinum-containing azomethine ylide and
all the possible diastereomers of yuremamine were also synthesized from the common synthetic
intermediate. Through these syntheses, it was revealed that the spectral data of all the synthesized
compounds were apparently different from the reported one and the structure of yuremamine was assigned
wrongly.

In the second chapter, exploration of new synthetic methods for preparation of nitrogen-containing
compounds were investigated by using imidoylsilanes, which are scarcely employed in organic synthesis.
And it was found that generation of imidoyl radical species from imidoylsilanes could be achieved by
means of photo-induced single electron transfer reaction. Photoirradiation of the mixture of imidoylsilanes
and unsaturated carbonyls in the presence of appropriate photosensitizer promoted the intermolecular
coupling reactions via imidoyl radicals to give the corresponding adducts in moderate yield. The presence
of the silyl group in the substrate was highly important to realize this reaction, otherwise the coupling
products were not obtained at all. As another reaction of imidoylsilanes, coupling reaction with
organoboronic esters was also examined and intermolecular C-C coupling reaction between imidoylsilanes
and organoboronic esters was found to proceed under thermal conditions to give secondary amines as a
product.

In summary, total synthesis of the proposed structure of yuremamine and all the possible diastereomers of
yuremamine were achieved, and moreover, new methodology for generation of imidoyl radical species was

developed by means of photo-induced single electron transfer reaction of imidoylsilanes.
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