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Biosynthesis of Aromatic Abietane Diterpenoids
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Strategies for Terpenoids Synthesis

» Chemoselective Late-Stage Oxidation
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Me

Me
M
1. CH;CO,Br m ’
> Me

HO 0] Br

2. Sunlam
P >=O
F5CH,CHN
Radical Cyclization
________________________ _»

Me
Me

HO HO Ho Me

52%

Nature 2009, 459, 824-828.



Radical Polyene Cyclization
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Radical Polycyclization Enabled by Metal-Catalyzed Hydrogen Atom Transfer

= Cobalt-Catalyzed MHAT Induced Radical Bicyclization
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Proposed Mechanism
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Stereochemical Control by Oxygenation

= A-Ring C3 Oxidation
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Stereochemical Control by Oxygenation

= A-Ring C18 Oxidation
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Stereochemical Control by Oxygenation

= B-Ring Cé Oxidation
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B-ring oxygenation has negligible impact on stereoselectivty.
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Stereochemical Control by Oxygenation

= Double Oxygenation
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Application in Total Synthesis
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Forward Synthesis
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Forward Synthesis
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Summary

* Investigated stereochemical outcome of MHAT induced cyclization of preoxidized polyene precursors
® Oxygenation at various C is tolerated. A-ring oxygenation results in useful stereoselectivity.

e Completed the first total synthesis of plebedipene A, C.



