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• Isolated from alkaliphiles thriving optimally at or above pH 

Displayed cell cytotoxicity and antibiotic activity.

• Highly oxidised cage-like structure

Congested bicyclo[3.2.1]octane rings

• 5 contiguous chiral carbons, 4 tertiary oxygenated centres



Retrosynthetic Analysis
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Liebigs Ann. Chem., 1972, 763, 135.

Acta Chem. Scund., 1973, 27, 3211.

Step 3’ Decarboxylic Radical Addition

J. Chem. Soc. Perkin Trans., 1981, 2091.

Ag+ + S2O8
2− → Ag2+ + SO4

∙− + SO4
2− 1

Ag2+ + RCOOH → R ∙ + CO2 + H+ + Ag+ 2

Ag+ + SO4
∙− → Ag2+ + SO4

2− 3

4



Step 5 Stille Cross-Coupling

“Copper Effect”

J. Org. Chem., 1994, 59, 5905.



Step 6 DBU-Promoted Epoxidation of Electron Deficient Alkenes

Tetrahedron, 1995, 51, 8573.

• α,β-Unsaturated-δ-lactones and enones

• Suitable for easily-ring-opening lactones, acetoxy group 

tolerant

• Sensitive to steric effects

• No aldol byproducts observed

• High regioselectivity with 2,4-dienones



Step 8 Conditions tested on bromination of compound 4[a]



Step i Reformatsky Reaction



Step i Reformatsky-Type Reaction

Rhodium-Catalyzed 

Reformatsky-Type Reaction

Org. Lett., 2000, 2, 2549.

Indium-Mediated Allylation of Aldehydes

J. Chem. Soc. Perkin Trans., 2001, 2079.

• HCl accelerates the reaction



Step i Conditions screened on Reformatsky-type cyclization of 15a



Step iv Mukaiyama Hydration

Mechanism：

or Mn(dpm)x, x=2/3

Mn(dpm)3 catalyzation

Tetrahedron Letters, 2000, 41, 9725.
Org. Lett., 2002, 4, 3595.



Step iv Mukaiyama Hydration

1,5-HAT 

Angew. Chem. Int. Ed., 2014, 53, 2730.

• PPh3: prevent intermediate peroxide adduct from generating by-product

Nature 2016, 532, 90.



Step iv Mukaiyama Hydration



Step iv Mukaiyama Hydration



Step viii α,β-Dehydrogenation of Ketones: Cu/DTBP

J. Am. Chem. Soc., 2019, 141, 14889.
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