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A Synthesis of (+)-Saxitoxin
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Total Synthesis of (+)-Saxitoxin

Significance: In 2006, Du Bois and Fleming pre-
sented the enantioselective synthesis of (+)-saxi-
toxin, a paralytic agent isolated from oceanic red 
tides. The bioactivity of (+)-saxitoxin derives from 
the selective blockage of cations through Na+ ion 
channels. It is a highly attractive target for total 
synthesis due to its tricyclic structure decorated 
with nitrogen and oxygen atoms.

Comment: The synthesis commences with the 
preparation of cyclic sulfamate D via Rh-catalyzed 
C–H activation followed by nucleophilic addition of 
the preformed zinc-acetylide species to N,O-acetal A. 
AgNO3 initiates guanidine formation to form the 
nine-membered heterocycle K as a key intermedi-
ate. Alkene ketohydroxylation of K triggers the 
transannular cyclization to the 5/6 fused bicyclic 
structure M. From there, ()-saxitoxinol and 
(+)-saxitoxin are accessed.
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(β)-Saxitoxinol (+)-Saxitoxin

1. B (4 mol%), PhI(OAc)2
    MgO, CH2Cl2
2. C, BF3•OEt2, THF, 40 °C

1. Pd/CaCO3/Pb, H2, THF
2. NaN3, n-Bu4NI, DMF
3. E, n-Bu4NI, K2CO3, MeCN

1. Me3P, THF–H2O
2. G, DIPEA, MeCN
3. Tf2O, py, DMAP, CH2Cl2
4. NaN3, DMF, –15 °C
5. CAN, t-BuOH–CH2Cl2
6. t-BuOK, H then (Me3Si)2NH

1. aq MeCN, 70 °C
2. Me3P, THF–H2O
3. AgNO3, Et3N, MeCN
4. J, THF–MeCN, –78 °C
    then K2CO3, MeOH

OsCl3 (10 mol%)
 oxone, Na2CO3 
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