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This thesis that is composed of introduction and five chapters described the development of the cationic rhodium
complex-catalyzed cycloisomerization via silyl vinylidenes, mechanism of the reaction, and photophysical properties of the
obtained compounds.

In chapter 1, I found that a cationic rhodium(I)/BIPHEP complex is capable of catalyzing the cascade cycloisomerization
reactions, including carbon and silicon ~ migration, of  2-(alkynylsilylethynyl)phenols to give
alkynylmethylidene-benzoxasiloles in high yields. One of the products with the silyl group at the alkyne terminus was
transformed into benzofuranylmethylidene-benzoxasiloles that are highly fluorescent in both solution and solid states.

In chapter 2, I found that a cationic rhodium(I)/BINAP complex is capable of catalyzing the cascade cycloisomerization
reactions, including carbon/silicon migration and oxycyclization, of symmetrical bis(2-ethnylphenol)silanes to give
benzofuranylmethylidene-benzoxasiloles in good yields. This synthesis requires only three steps starting form commercially
available dichlorodiisopropylsilane.

In chapter 3, I found that the above cascade reactions of Cs symmetrical bis(2-ethnylphenol)silanes using a chiral
rhodium(I) catalyst also proceeded to give silicon stereogenic benzofuranylmethylidene-benzoxasiloles in high yields with
moderate enantioselectivities.

In chapter 4, theoretical calculation elucidated the mechanism of the above cascade cycloisomerization. This reaction is
initiated by the formation of a rhodium vinylidene via 1,5-silicon migration followed by C-Si bond-forming cyclization from
a dearomatized allenylrhodium complex. Subsequent 1,3-carbon (alkyne) migration leading to a @- allenylrhodium complex
followed by oxycyclization through m-bond (alkyne) activation with the cationic rhodium(I) complex affords the
benzofuranylmethylidene-benzoxasilole product.

In chapter 5, The structure-fluorescence property relationships of the thus obtained benzoxasiloles were investigated, which
revealed that good fluorescence quantum yields were observed in solution state by introduction of electron-donating alkyl
and phenyl groups. Especially, the p-methylphenoxy derivative of benzofuranylmethylidene-benzoxasiloles was exhibited
strong narrow-band fluorescence in film state and the red-shifted strong narrow-band fluorescence in crystalline state as a
result of the formation of an offset n-stacked dimer,

As described above, in this thesis, I developed novel cycloisomerization reactions via formation of silyl vinylidene
complexes and disclosed that obtained compounds possess highly fluorescent structures.
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