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 OD/DA sequence

 Alkene cleavage/Mannich

 Robinson-type annulation

 Aldol addition
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Compact hexacyclic framework：

 an azabicyclo[3.3.1] nonane (A/E rings),

 a bicyclo[2.2.1]heptane (B/F rings), 

 and a bicyclo[3.2.1]octane (C/D rings) moieties.

A wide spectrum of pharmacological effects：

 antiarrhythmic,

 anti-inflammatory, 

 anti-nociceptive, 

 anxiolytic activities.



Retrosynthetic analysis of liangshanone (2).



Intramolecular cycloalkenylation



Construction of the A/B/E/F tetracycle 7.







Pinnick oxidation
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Completion of the total synthesis of liangshanone (2).







Tebbe Olefination / Petasis-tebbe Olefination





Asymmetric synthesis of the advanced tricyclic intermediate 15a.
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