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Gold reactions
Rearrangements

Oxidations/reductions

Cross-couplings?

Cyclizations
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Gold in cross-coupling reactions
Au(I), Cu(I) and Pd(0) possess the same d10 electron structure

Corma, J. Catal., 2006, 238, 497

Au/CeO2 (5 mol%)

(nanocrystalline CeO2)

Au0, AuI, AuIII present on nanoparticle

I Ph
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DMF, 150 °C, 24 h

Ph

89% 11%(1 equiv)
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I R' Ph
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Corma, ACIE, 2007, 46, 1536Presumably a Au(I)/Au(III) catalytic cycle

Copper-free Sonogashira reaction:

Au(I) Au(III)

oxidative addition

reductive elimination
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Cross-coupling reactions with gold
Suzuki Coupling:

PhI(OAc)2 as oxidant in biaryl couplings:

Palladium-Catalyzed Carboauration and Palladium/Gold Cross-Coupling:
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Goal of title paper
Combine Au(I)/Au(III) catalytic cycle

in a cross-coupling process

Challenges: Previously substrate as oxidant- oxidative insertion Au(I)-> Au(III)
or harsh oxidants (PhI(OAc)2, t-BuOOH, etc.) used.

-Need to find proper (mild, selective) oxidant for the catalytic cycle!
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Golden
Opportunity

With contemporary gold chemistry
using alkyne/allene substrates

Adam Hoye @ Wipf Group Page 5 of 13 5/2/2009



Selectfluor observation- Serendipity!
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Proposed mechanism
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Suzuki reaction optimization
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Suzuki reaction substrate scope
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Oxidative C-O bond formation (3-20-09)
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Proposed Mechanism:

If ‘JACS mechanism’ is correct, why not C-O bond formation in ACIE publication???
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Proposed mechanism
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Compare two mechanistic proposals…

‘JACS mechanism’ appears to be more consistent with
experimental results
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Outlook/future directions

Merges contemporary Au catalysis with transition metal-
catalyzed cross-coupling reactions

-Limitation of Selectfluor compatibility
-Mechanistic hypothesis needs investigation

-Strongly suggests the feasibility of Au(I)/Au(III) catalytic cycle

-New opportunities for Au-catalyzed processes.

Drawbacks:
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