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•Isolated in 2001 from the flowers of Clusia rosea
•Telomerase and ERK-1/2 Inhibitor

•Isolated in 1976 from the 
flowers of Clusia congestiflora
•Anti-HIV properties
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Structurally Related Polyprenylated Natural Products
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Biosynthesis of Polyprenylated Natural Products

Ciochina, R. and Grossman, R. B. Chem. Rev. 2006, 106, 3963-3986.
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M. Shibasaki, et. al. J. Am. Chem. Soc. 2005, 127, 14200-14201.

First Total Synthesis of (+)-Garsubellin A
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[3.3.1] Bicycles
Facile Construction Toward Polyprenylated Compounds
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Nicolaou, J. Am. Chem. Soc. 1999, 121, 4724-4725

Nicolaou, Org. Lett. 1999, 1, 807-810

Stoltz, Org. Lett. 2002, 4, 1943-1946
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Expedient Synthesis of (+)Clusianone
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J. Qi and J. A. Porco, Jr. J. Am. Chem. Soc. 2007, 129, 12682-12683
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Substitutions of Bridged Carbonyl Compounds
Reactivity of “anti-Bredt” Carbanions
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•Lithiated species could not 
be trapped in situ with TMSCl

highly reactive

C. Shiner, J. Am. Chem Soc. 1988, 110, 957-958
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N. S. Simpkins, Chem. Commun. 2001, 2668-2669

F-mediated silyl exchange

N. S. Simpkins, Org. Lett. 2003, 5, 1673-1675
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Racemic Clusianone Synthesis
Bridgehead Functionalization of the [3.3.1] Ring
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Rodeschini, V.; Ahmad, N. M.; Simpkins, N. S. Org. Lett. 2006, 8, 5283-5285
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Differentiation of Nonconventional “Carbanions” –
The Total Synthesis of Nemorosone and Clusianone

Title Paper

Construct from a common intermediate

Chihiro Tsukano, Dionicio R. Siegel, and Samuel J. Danishefsky
Angew. Chem. Int. Ed. 2007, early view
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Exclusive formation of bicycle (85%) through B in Garsubellin A synthesis

(THF moiety may provide conformational restrictions for C-C bond formation)

Siegel, D. R. and Danishefsky, S. J. J. Am. Chem. Soc. 2006, 128, 1048-1049

Construction of the Requisite Bicycle
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•Deprotonation studies
show ~1:1 D incorporation

Selective Quenching of the [3.3.1] System
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Site-selective Functionalization using Orthogonal Groups
Completion of Nemorosone
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Summary and Conclusions
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•Iodine-induced carbocycle formation
•Differentiation of reactive

carbanions

∴Concise syntheses of nemorosone, clusianone, and related natural products 
offer good starting points for potential structure-activity profiling

Bill Paquette @ Wipf Group 14 10/29/2007


