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CpRu(PPh3)2Cl (8 mol%), PPh3 (16 mol%)
nBu4NPF6 (13 mol%), NHS (50 mol%)
NaHCO3 (2.5 eq), DMF, 85 °C;

Oxone (5.0 eq), EtOAc/MeCN/H2O, 0 °C, 71%
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(–)-tetrodotoxin 4,9-anhydro-tetrodotoxin

Comment: The authors believe that Oxone oxidizes Ru catalyst to RuO4.
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O
Cp2TiCl2

(2.2 equiv)

n-BuLi (4.4 equiv), –78 °C
THF
then

SiMe3PhS
(1.1 equiv), –78 to 0 °C

then

THF
96%

(1 equiv)

TFA

DCM
93% PhC19H30OSi

IR: 3475 cm–1 (strong, broad)

1H NMR (500 MHz, CDCl3) δ 7.31–7.21 (4H, m), 7.18 (1H, t, J = 7.5), 5.63 (1H, ddd, J = 17.2, 9.8, 9.8 Hz), 5.14 (1H, 
dd, J = 9.8, 2.3 Hz), 5.11 (1H, dd, J = 17.2, 2.3 Hz), 2.43 (1H, tt, J = 12.1, 3.2 Hz), 2.12 (1H, td, J = 12.0, 2.3 Hz), 1.92–
1.81 (2H, m), 1.77–1.69 (2H, m), 1.68–1.54 (4H, m), 1.41 (1H, s), 0.84 (1H, dd, J = 14.3, 2.3 Hz), 0.58 (1H, dd, J = 
14.3, 12.0 Hz), 0.00 (9H, s);
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compound data of X:


