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This thesis titled “Studies on the intramolecular cycloadditions of benzyne” describes the novel strategy for
intramolecular cycloaddition of benzyne with various arynophiles such as 1,3-dienes, arenes, and phenols.

In chapter 1, development of a novel benzyne precursor useful for the intramolecular benzyne reaction and its
application to the reaction with 1,3-dienes are described. Although the [4+2] cycloaddition of benzyne has found
wide use in the synthesis of complex natural/unnatural molecules, further advances in the synthetic application
have been hampered by three major limitations, i.e., reactivity of dienes, periselectivity, and regioselectivity. To
solve these issues, the author developed a viable solution by exploiting the intramolecular reaction based on
silicon-tether strategy. Key points are (i) benzyne precursor having a chlorodiisopropyl group serves as an ideal
platform for rapid preparation of cycloaddition precursors by combining with various dienyl alcohol, (ii)
efficient intramolecular [4+2] cycloadditions were realized by employing Ph;MgLi as a reagent for the benzyne
generation, and (iii) broad substrate scope including both cyclic and acyclic dienes.

In chapter 2, the application of the strategy to the intramolecular [4+2] cycloaddition of benzyne with aromatic
compounds is described. The benzyne [4+2] cycloaddition with aromatic compounds is a potentially useful
method to access to various bicyclic compounds, such as triptycenes and benzobarrelenes. While aromatic
compounds are not often reactive enough towards benzynes, the low reactivity was successfully compensated by
the intramolecular strategy developed by the author. The precursor bearing an arene moiety connected through a
silicon—oxygen bond could undergo the cycloaddition smoothly to afford various benzobicyclo[2.2.2]octatriene
derivatives. Furthermore, it was revealed that the intramolecular [4+2] cycloaddition with various phenols
proceeded without competing side reactions, i.e., C- and O-arylation. A broad substrate scope of this reaction
was found by using the optimized reaction conditions. Cycloadducts, thus obtained, were amenable for various

transformations, including modifications of the silyl group and skeletal rearrangement.
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