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Isolation and Biological Activitity of Symbioimines

Uemura et al. J. Am. Chem. Soc. 2004, 126, 4794-4795.
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• Isolated by Uemura in 2004 from cultured marine dinoflagellate
   Symbiodinium sp.

• Tetracyclic alkaloid-zwitterionic tricyclic iminium sulfate

• Inhibits differentiation of RAW 264 cells into osteoclasts 
  (EC50) = 44µg/mL) - antiosteoporosis drug

• Inhibits cyclooxygenase-2 activity at 10µM - antiinflammatory 
  drug  

Kalyani Patil @ Wipf Group 3 4/14/2007



Plausible Biogenetic Pathways to
Symbioimines
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Uemura et al. Bioorg. Med. Chem. 2005, 126, 5253-5258.
Uemura et al. Chem. Lett. 2005, 34, 454-459.
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Asymmetric Synthesis of the Octalin Unit of Symbioimine - Uemura

Uemura et al. Tetrahedron Lett. 2006, 47, 6343-6345.
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Total Synthesis of (±)-Symbioimine - Maier

Varseev, G. N.; Maier, M. E. Angew. Chem. Int. Ed. 2006, 45, 4767-4771.
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Total Synthesis of (±)-Symbioimine - Maier

Varseev, G. N.; Maier, M. E. Angew. Chem. Int. Ed. 2006, 45, 4767-4771.
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Total Synthesis of (±)-Symbioimine - Maier
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i) SO3/Py, pyridine, 70 °C

ii) p-TsOH, dioxane, 74%

Ar = 3,5-dimethoxyphenyl

22 steps, 5% overall yield

Varseev, G. N.; Maier, M. E. Angew. Chem. Int. Ed. 2006, 45, 4767-4771.
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Retrosynthesis of (+)-Neosymbioimine - Maier

Varseev, G. N.; Maier, M. E. Org. Lett. 2007, 9, 1461-1464.
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Synthesis of (+)-Neosymbioimine - Maier

Varseev, G. N.; Maier, M. E. Org. Lett. 2007, 9, 1461-1464.
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Total Synthesis of (±)-Symbioimine - Snider

Snider, B. B.; Che, Q. Angew. Chem. Int. Ed. 2006, 45, 932-935.
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Total Synthesis of (±)-Symbioimine - Snider

Snider et al. Org. Lett. 2006, 8, 5605-5608.
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Total Synthesis of (±)-Symbioimine - Snider

Snider et al. Org. Lett. 2006, 8, 5605-5608.
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Title Paper - Synthesis of Symbioimine by Thomson
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Kim, J.; Thomson, R. J. Angew. Chem. Int. Ed. 2007, 46, ASAP.
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Title Paper - Synthesis of Symbioimine
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Summary

• First asymmetric synthesis of Symbioimine - 10 steps 

• Endo Diels-Alder reaction via iminium ion intermediate

• Diastereoselective formation of two new rings and four 
  stereocenters from a single methyl substituent 
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