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Asymmetric synthesis of indole fused seven-membered ring compounds catalyzed by Au(I)
complexes bearing a chiral phosphoric acid-phosphine hybrid ligand
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The development of asymmetric synthesis of indole fused medium ring compounds, which
constitute an important class of carbon frameworks found in natural products and
pharmaceuticals, is an essential research topic in synthetic organic chemistry. Indoles are
known to react with enynols in the presence of a cationic Au(I) catalyst to yield indole-fused
seven-membered ring compounds. However, although the resultant ring-fused compounds
possess a chiral carbon, its asymmetric synthesis has not been developed thus far.

We developed a novel chiral Au(I) complex bearing the hybrid phosphine ligand endowed
with an acid-base bifunctional chiral phosphoric acid. This chiral Au(I) complex exhibited
catalytic activity toward the indole-fused seven-membered ring construction with moderate
enantioselectivity. We will also discuss the detailed investigation of the substrate scope and the
plausible reaction mechanism.
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