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In this research project, we performed copper-catalyzed borylative and
silylative transformations of carbon-carbon unsaturated compounds using boryl copper and silyl
copper intermediates. As a result, we successfully developed several copper-catalyzed reactions such

as boraformylation and silaformylation of 1,2-dienes, bora-acylation of 1,2-dienes, [4+2]
cycloaddition of 2-pyridylketimines and alkynes, and three-component coupling of nitriles, 1,
3-dienes and silylboranes.
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Scheme 1. Cu-catalyzed Boraformylation of 1,2-dienes.
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Scheme 2. Cu-catalyzed Silaformylation of 1,2-dienes.
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Scheme 3. Cu-catalyzed bora-acylation of 1,2-dienes.
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Scheme 4. Cu-catalyzed [4+2] cycloaddition of (2-pyridyl)ketimines and terminal alkynes
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Scheme 5. Zinc-catalyzed synthesis of acylsilanes using carboxylic acids and silylboranes.
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Scheme 6. Cu-Catalyzed three-component coupling of nitriles, 1.3-dienes and silylboranes
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