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Silylcarbocyclizations

Tamao and Ito (J. Am. Chem. Soc. 1989, 111, 6478):
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Ojima Rh-catalyzed Enyne Cyclization
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Ojima, I.; Vu, A. T.; Lee, S.-Y.; McCullagh, J. V.; Maralee, A. C.; Fujiwara, M.; Hoang, T. H. J. Am. Chem. Soc. 2002, 124, 9164
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Silicon-Based Cross-Coupling Reactions
M X Pd cat.

M = SnR3 (Stille)
       ZnR (Negishi)
       B(OR)2 (Suzuki)
       MgX (Kumada)
       SiR(3-n)Fn (Hiyama)
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Proposed Mechanism:
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Previous Work in the Denmark Group

Metathesis/ Si-Based Cross-Coupling
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Hydrosilylation/ Si-Based Cross-Coupling
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Intramolecular Hydrosilylation/ Si-Based Cross-Coupling
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Denmark Enyne Cyclization Scope

Acid Sensitive
(HCl in CDCl3)

N-Boc led to
decomposition

Rh4(CO)12
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Optimization of Silylcarbocyclization
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Proposed Mechanism
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Cross-Coupling Catalyst Screening
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Cross-Coupling Reactions (Coupling Partners)

-Silanol byproducts
(can be difficult to remove)
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Cross-Coupling Reactions (Substrate Scope)
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Summary/ Future Work
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- Sequential silylcarbocyclization and silicon-based cross-coupling has been developed
-Exclusive (Z)-olefin selectivity
-Substitution (X) well tolerated
-R’ tolerated (slower coupling)
-Ar-I with different electronic properties/substitution patterns tolerated

Denmark, S. E.; Regens, C. S.; Kobayashi, T. J. Am. Chem. Soc. 2007, 129, 2774
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