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Total Synthesis of Saxitoxin and 11-Saxitoxinethanoic 
Acid

Significance: The authors report the total syn-
theses of (+)-saxitoxin and several structural ana-
logues including saxitoxinethanoic acid. These bis-
guanidinium natural products have been of high in-
terest due to their extraordinary activity against 
voltage-gated sodium ion channels.

Comment: Electrophilic aromatic substitution and 
rhodium-catalyzed oxidative cyclization yield tricy-
clic system E from simple starting materials. Clever 
application of an Evans–Mislow rearrangement 
gives access to advanced intermediate F that is 
used to complete the synthesis of both target 
structures.
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1. oxalyl chloride, DMF (5 mol%) 
    aq NaHCO3–THF (2:1), 0 °C to r.t.
2. TBDPSCl, im, DMF
3. DIBAL-H, CH2Cl2–PhMe (7.6:1) 
    –90 °C
4. allylamine, CH2Cl2, 0 °C to r.t.
    then BF3·OEt2, CH2Cl2, –78 to 0 °C
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1. DMP, CH2Cl2
2. I2, py, CH2Cl2
3. Bu3SnCH=C(OEt)2
    Pd(PPh3)4 (50 mol%) 
    CuTC, NMP, 0 °C to r.t.

38%

4 steps

11%, dr = 2.5:1

Liebskind–Stille–Migita coupling

Saxitoxinethanoic acid

CO2Et

1. DMP, CH2Cl2
2. [Ir(cod)(PCy3)(py)]PF6 (25 mol%)
    B(Oi-Pr)3, H2 (500 psi), CH2Cl2
3. TBAF, AcOH, THF, –78 °C to r.t.
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1. CDI, THF
    then aq NH4Cl, THF
2. PdCl2 (50 mol%), H2 (1 atm)
    TFA, MeOH–H2O (3:1)
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Rh2(esp)2 (10 mol%)
PhI(OAc)2, MgO
CH2Cl2, 40 °C

41%, dr > 20:1

oxidative cyclization
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1. PhSH, BF3⋅OEt2
    CH2Cl2, r.t. to 40 °C
2. urea⋅H2O2, HFIP
3. NaSPh, Cl3CCH2OH, 80 °C

66%

Evans–Mislow rearrangement
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