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Biosynthesis of Aromatic Abietane Diterpenoids
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Strategies for Terpenoids Synthesis

■ Chemoselective Late-Stage Oxidation

Nature 2009, 459, 824–828.

■ Oxidation of Carbon Skeletons Followed by Cyclization
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Radical Polyene Cyclization

Tetrahedron Lett. 1968, 9, 1837–1840.
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Radical Polycyclization Enabled by Metal-Catalyzed Hydrogen Atom Transfer

Angew. Chem. Int. Ed. 2017,56, 5849–5852.
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■ Cobalt-Catalyzed MHAT Induced Radical Bicyclization

C20

C2



Proposed Mechanism
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Stereochemical Control by Oxygenation

■ A-Ring C3 Oxidation
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■ A-Ring C2 Oxidation
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Stereochemical Control by Oxygenation

■ A-Ring C18 Oxidation
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Stereochemical Control by Oxygenation

■ B-Ring C6 Oxidation
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■ B-Ring C7 Oxidation
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Stereochemical Control by Oxygenation

■ Double Oxygenation
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Application in Total Synthesis
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Forward Synthesis

O

70%

1. LiCH2CN
2. TBSCl

CNTBSO

76%

LDA then
P(O)Cl(OEt)2

CNTBSO

P(O)(OEt)2

OH

I

1. IBX, CHCl3/HFIP (3:1)
then Na2S2O4, H2O

2. TsOH, HC(OEt)3, heat

60%
I

O
O

EtO
OH

Pd (OAc)2, TBAC, NaHCO3
DMF, 45 oC

75%

O
O

EtO

O

O
O

EtO

O

CNTBSO

P(O)(OEt)2 +
KHMDS

68%, 9:1 Z:E TBSO
CN

O
O

EtO

[Co] DTBP

75%, >20:1 dr TBSO

O
O

EtO

CN

H



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.

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


