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Echinopines A and B

• Isolated from the root of Echinops spinosus in 2008

• Unique carbocyclic [3.5.5.7] framework

• Presence of a exocyclic methylene double bond and a methylester

• Lack of reported biological activity
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Introduction

• Mulzer achieved the first enantioselective total synthesis in 2009 (20 steps), followed by 
Nicolaou (2010, 39 steps) and Chen (2011, 25 steps)

• Presumed biogenesis: from cis-guaiane

• Transition-metal catalyzed bicyclization from guaiane-like precursor

• Choice of the method: tests on mimetic substrates

(a) Mulzer et al., Org. Lett. 2009, 11, 5306. (b) Nicolaou et al. J. Am. Chem. Soc. 2010, 132, 3815. (c) Chen et al. Angew. Chem. Int. Ed. 2011, 50, 3013. (d)  M. 
Dong, B. Cong, S.-H. Yu, F. Sauriol, C.-H. Huo, Q.-W. Shi, Y.- C. Gu, L. O. Zamir, H. Kiyota, Org. Lett. 2008, 10, 701.
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Echinopines A and B
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Heck Cascades  : Test substrate
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Heck Cascades

Pd0

• Change the strategy
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1,6-enyne cycloisomerization

L. Ye, Q. Chen, J. Zhang, V. Michelet J. Org. Chem. 2009, 74, 9550.

• Presence of the heteroatom at the propargylic position
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1,6-enyne cycloisomerization

• Test on a mimetic substrate:

• The ether could be further transformed into ester
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Retrosynthetic approach
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Ring expansion

Unknown configuration!Piers-type annulation

• Cyclization not run to complete conversion to avoid C1 epimerization
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Preparation of the guaiane-like precursor

C7 epimerization

• Epimerization during Ohira-Bestmann reaction
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Platinum-catalyzed cycloisomerizations
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Platinum-catalyzed cycloisomerizations
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Platinum-catalyzed cycloisomerizations

1,2-hydride migration 
product

1,2-alkyl migration 
product

Strained alkene
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Platinum-catalyzed cycloisomerizations
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Platinum-catalyzed cycloisomerizations

5-exo cyclisation 6-endo cyclisation
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Conclusion

• Shortest synthesis ever reported of Echinopine B: 12 or 13 steps

• Utilization of recently developed methodologies

• Racemic synthesis: access to enantioenriched cycloheptenone?

• Low yielding Piers-type annulation

Thanks for your attention
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PCC oxidation

Proposed mechanism
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