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(−)-Actinophyllic Acid

 first isolated in 2005 from the leaves of the tree Alstonia actinophylla in Australia

 therapeutic agent for the treatment of cardiovascular disorders 

 low isolation yield (0.0072%)

 cage-like scaffold of 1,2,3,5,6,7,8,10a-octahydro-1,7-methanopyrrolo-[1,2-a]azocine

 5 stereogenic centers
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Retrosynthetic Analysis
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Phosphine-Catalyzed Pyrrolidine Synthesis
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Phosphine-catalyzed [3+2] Annulation of allenoates and imines

6

.



Forward Synthesis
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Forward Synthesis 
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Conclusion

 asymmetric total synthesis of (−)-actinophyllic acid in 13 steps from a known 
aldehyde in 12.4% yield 

 Key steps:                                                                                                                            
- chiral phosphine-catalyzed [3+2] annulation between an allenoate and indole 
imine                                                                                                                        
- CuI-catalyzed coupling between a 2-iodoindole and ketoester
- intramolecular alkylative lactonization
- pinacol coupling  
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