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This thesis describes the development of functionalization at the C5 position of isoxazole and the
construction of heterocyclic compounds based on the isoxazole ring.

In Chapter 1, the utility of isoxazole as pharmaceuticals and intermediates in organic synthesis was
described, emphasizing the importance of developing methods for multisubstituted isoxazoles.
Challenges in classic isoxazole ring constructions and site-selective functionalization of isoxazoles
are discussed. This chapter also mentioned about synthesis of heterocycles based on isoxazole
derivatives, clarifying the uniqueness of this thesis.

In Chapter 2, the synthesis of tri-substituted isoxazoles through Suzuki-Miyaura cross-coupling
reaction at the previously challenging C5 position was described. Additionally, a novel synthetic
method for 5-iodo isoxazole through rhodium-catalyzed C-H activation was developed.

In Chapter 3, the gold(I)-catalyzed propargyl aza-Claisen rearrangement of isoxazoles was
investigated. The key to accessing the Claisen rearrangement was identified as the effect of the silyl
alkyne moiety of substrates. The products of allene from propargyl aza-Claisen rearrangement were
isolated and identified for the first time. Moreover, the combination of a gold(I) catalyst and silyl
alkyne was also effective for aniline derivatives.

In Chapter 4, the synthetic methods of isoxazole-fused 1,2-azaborines were investigated.
Isoxazoloazaborines were synthesized through the propargyl aza-Claisen rearrangement/borylative
cyclization cascade. The choice of boron source was crucial for the reaction and the combination of
organotrifluoroborates and tetrachlorosilane afforded the highly functionalized 1,2-azaborine
derivatives.

In Chapter 5, the ring expansion of isoxazoles through methylene insertion using a zinc carbenoid
(EtZnCH,I) was described. This reaction unexpectedly found in the derivatization of
isoxazoloazaborine having olefin moiety showed a new reactivity of the zinc carbenoid. This reaction
was applied not only to 1,2-azoles but also to cyclic oximes and event to saturated heterocycles having
N-O bonds. The reaction mechanism including N-alkylation, ring-opening, and ring-closing was
suggested through computational calculation using density functional theory.

In Chapter 6, the works described in this thesis are summarized.
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