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This thesis describes the development of synthetic approaches based on direct functionalization for
1,2-azoles, and their use as photoresponsive molecules.

In chapter 1, the importance of 1,2-azoles, particularly as bioactive compounds is described. Due to
their utility, numerous synthetic approaches have been developed. However, most of them are based
on ring construction, and suffer from poor regioselectivity and availability of starting materials. In
addition, these approaches have limitations in structural diversity of accessible 1,2-azoles. To solve
these problems, synthetic approaches based on direct functionalization of 1,2-azoles are required.
Furthermore, although their unique properties under photoirradiation are already known, 1,2-azoles
have not been utilized effectively as photoresponsive molecules. For the purpose, further fundamental
studies on the properties of 1,2-azoles and their photogenerated active species are required.

In chapters 2 and 3, sequential cross-coupling reactions on pyrazole scaffolds were performed to
provide tetraarylated pyrazoles. Ultraviolet-visible absorption and fluorescence emission measurement
revealed that a triarylated pyrazole shows the largest Stokes shift among the reported pyrazole dyes.
Furthermore, the importance of photo-induced planarization of twisted biaryl moiety and electron rich
aryl groups on the nitrogen atom to increase Stokes shift of pyrazole-based dyes is described.

In chapter 4, generation of 4-isoxazolyl anion species was successfully demonstrated for the first
time. The key to success was performing iodine/magnesium exchange under dilution conditions. This
carbanion species enabled facile access to diversely functionalized 4-substituted isoxazoles which are
not readily accessible via conventional synthetic approaches.

In chapter 5, gold(I)-catalyzed intramolecular cyclization was investigated, and the first SeAr type
reaction at the C5 position was achieved to produce fused isoxazoles. In addition, based on the
developed reaction, tandem cyclization and propargyl Claisen rearrangement were also studied to
afford novel isoxazole derivatives.

In chapter 6, unprecedented transformation of isoxazoles to 5-hydroxyimidazolines was described
via trapping of photogenerated acyl azirine with amine in the presence of water. This is the first study
to report the addition of N-nucleophile to a carbonyl group of photogenerated acyl azirine. In addition,
the developed organic reaction was successfully applied to photochemical labeling of proteins.

In chapter 7, the works described in this thesis are summarized.
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