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First isolation of TTX in 1909

Structure solved in 1964

First synthesis in 1972

One of the most potent neurotoxins



Previous Synthesis of Tetrodotoxin and Retrosynthetic Analysis



Retrosynthetic Analysis
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Step 2 Chiral Auxiliary Assisted Diels–Alder



Step 5 Optimization of Decarboxylative Hydroxylation

[a] d.r. > 95:5, 30 g scale.

[b] Isolated yield on 1 g scale using a circulating flow system.



Step 5 Barton Decarboxylation Reaction



Step 5 Ru-Catalyzed Photoredox Decarboxylative Hydroxylation

Org. Lett., 2018, 20, 4824.



Step 8 SmI2/H2O/Amine-Mediated Fragmentation

[a] HMPA (10 eq). [b] Et3N (24 eq)/H2O (24 eq). The yield in the bracket is an isolated yield. [c] Et3N (36 eq)/H2O (36 eq). [d] 

pyrrolidine (60 eq)/H2O (60 eq). [e] SmI2 (3 eq), 55 °C, without purification followed by reduction using LiAlH4. The yield is 

isolated yields for the two steps on decagram scale.



Step 8 Reduction of Esters Using SmI2–H2O

Chem. Commun., 2011, 47, 10254.

• Unique role of water as an additive for use with SmI2

• Triethylamine could be replaced by a variety of amines, e.g. pyrrolidine



Step 11 Mitsunobu Reaction



Step 14 Construction of Spiro α-Chloroepoxide with LiCHCl2

Tetrahedron Lett., 1969, 10, 2181.



Step 16 Optimization of 1,2-Addition of Acetylide Anion to 20



Step 16 Optimization of the Epimerization Conditions
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