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Red Tide And Ladder Polyethers

• Red tide
– Vast blooms of

unicellular algae
– Associated with the

production of ladder
ethers

• Ladder ethers
– Nerotoxins
– Trans-fused

polycyclic ethers

Nakada, T Chem. Rev. 2005, 105, 4314
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Iterative Synthesis of Ladder
Polyethers

123 steps (83 linear
steps)

Nicolaou, K. C.; Hwang, C.-K.; Duggan, M. E.; Nugiel, D. A.; Abe, Y.; Bal Reddy, K.; DeFredds, S. A.; Reddy, D. R.; Awartani, R. A.;
Conley, S. R.; Rutjes, F. P. J. T.; Theodrakis, E. A. J. Am. Chem. Soc. 1995, 117, 10227.
Johnson, H. W. B.; Majumder, U.; Rainier, J. D. J. Am. Chem. Soc. 2005, 127, 848.

102 steps (66 linear
steps)
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Proposed Biomimetic Synthesis
Pathways of Ladder Polyethers

Hayashi, N.; Fujiwara, K.; Murai, A. Tetrahedron 1997, 53, 12425.
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Epoxide-opening Cascades

Scbultz, W. J.; EtterAlphonsus, M. C.; Pock, V.; Smith, S. J. Am. Chem. Soc. 1980, 102,7981
Hayashi, N.; Fujiwara, K.; Murai, A. Tetrahedron 1997, 53, 12425.
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Non-ladder ether system:

Ladder ether system: Endo vs. Exo
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Directed Endo-Attack

Nicolaou, K. C.; Prasad, C. V. C.; Somers, P. K.; Hwang, C. K. J. Am. Chem. Soc. 1989, 111, 5330
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Directed Endo-Attack (cont.)

Bravo, F.; McDonald, F. E.; Neiwert, W. A.; Do, B.; Hardcastle, K. I. Org. Lett. 2003, 5,
2123
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Si Directed Endo-Attack

Heffron, T. P.; Jamison, T. F. Org. Lett. 2003, 5, 2339
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Si Directed Epoxide-Opening
Cascade

Simpson, G. L.; Heffron, T. P.; Merino, E.; Jamison, T. F. J. AM. CHEM. SOC. 2006, 128, 1056
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Si Directed Epoxide-Opening
Cascade With Preformed THP

Simpson, G. L.; Heffron, T. P.; Merino, E.; Jamison, T. F. J. AM. CHEM. SOC. 2006, 128, 1056
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Proposed Mechanism
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Conclusion

• Conclusion:
– A cascade of epoxide-opening together with in

situ removal of the directing groups was
achieved.

• Future Work:
– Longer cascade
– Other ring sizes
– Ladder ethers with methyl group at the ring

conjunction
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