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Baconipyrones
• Baconipyrones A-D (1-4) were isolated from 

Siphonaria baconi collected from intertidal
rock platforms near Melbourne, Australia.

• No biological activity was reported.
• Its first total synthesis was reported in 2000 

by Paterson group.

Paterson’s retro synthesis:

Paterson, I.; Chen, D. Y.; AceLa, J. L. and Franklin, A. S. Org. Lett. 2000, 2, 1513
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Hoveyda’s Retrosynthetic Analysis 
for Baconipyrone C

Chenbo Wang @ Wipf Group 5/13/2007



4

Mo-catalyzed Asymmetric Metathesis: ROM-RCM

Weatherhead, G. S.; Cortez, G. A.; Schrock, R. R. and Hoveyda, A. H. Proc. Natl. Acad. Sci. USA 2004, 101, 5805

• Chiral Mo-based catalysts effect asymmetric asymmetric ring-opening metathesis 
(AROM)/ring-closing metathesis 

• Catalyst 2a was applied to (+)-africanol synthesis via desymmetrization of the starting 
material 21

• Mo-based Catalysts have stability issues and polymerization process often competes
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Ru-catalyzed Asymmetric Metathesis:
Grubbs II based catalyst, 1st Generation, RCM

Seiders, T. J.; Ward, D. W. and Grubbs, R. H. Org. Lett. 2001, 3, 3225

Proposed Stereochemical model:
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Ru-catalyzed Asymmetric Metathesis:
Grubbs II based catalyst, 2nd Generation, RCM

Funk, T. W.; Berlin, J. M. and Grubbs, R. H. J. Am. Chem. Soc. 2006, 128, 1840
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Ru-catalyzed Asymmetric Metathesis:
Grubbs II based catalyst, 2nd Generation, CM

Berlin, J. M.; Goldberg, S. D. and Grubbs, R. H. Angew. Chem. Int. Ed. 2006, 45, 7591

a: X=Cl, b: X=I
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Ru-catalyzed Asymmetric Metathesis:
Hoveyda-Grubbs II based catalyst, 1st Generation, 

ROM-CM

van Veldhuizen, J. J.; Kingsbury, J. S.; Garber, S. B. and Hoveyda, A. H. J. Am. Chem. Soc. 2002, 124, 4954
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Ru-catalyzed Asymmetric Metathesis:
Hoveyda-Grubbs II based catalyst, 2nd Generation, RCM

Van Veldhuizen, J. J.; Gillingham, D. G.; Garber, S. B.; Kataoka, O. and Hoveyda, A. H. J. Am. Chem. Soc. 2003, 125, 12502
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Ru-catalyzed Asymmetric Metathesis:
Hoveyda-Grubbs II based catalyst, 3rd Generation, 

ROM-CM

Van Veldhuizen, J. J.; Campbell, J. E.; Giudici, R. E. and Hoveyda, A. H. J. Am. Chem. Soc. 2005, 127, 6877
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Cu-Catalyzed Asymmetric Allylic Alkylation
(AAA)

Larsen, A. O.; Leu, W.; Oberhuber, C. N.; Campbell, J. E. and Hoveyda A. H., J. Am. Chem. Soc. 2004, 126, 11130

• Cu-catalyzed allylic alkylation allows the use of hard nucleophiles
(RMgX, R2Zn) with high SN2’ regioselectivity.

• The asymmetric version has emerged recently.
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Synthesis of Baconipyrone D:
Left Hand Fragment by AAA

The challenges:
• Steric congested trisubtituted olefin
• SN2 vs. SN2’
• Substrate control vs. catalyst control in the second AAA
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Left Hand Fragment: Model Study
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Left Hand Fragment: Synthesis
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1. tBuLi (2.1 eq.) then
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>98% ee

15 8% yield 16 27% yield
>98% ee

1. Cp2ZrCl2, nBuLi, 80% yield
2. O3, pyridine/CH2Cl2, PPh3, 65% yield
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Right Hand Fragment: AROM/CM
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Preparation of The Right Hand Fragment 
And Completion of The Synthesis
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Summary

• (+)-Baconipyrone D was synthesized in 17 linear 
steps with a total yield of 2.1%.

• Key steps include Ru-catalyzed asymmetric ring-
opening/cross-metathesis and Cu-catalyzed 
allylic alkylation, both utilizing the newly 
developed chiral N-heterocyclic carbene ligands.
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