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The First Synthesis of a Daphnane Diterpene:  The Enantiocontrolled Total Synthesis of (+)-Resiniferatoxin
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The First Total Synthesis of (+)-Resiniferatoxin

Significance: In 1997, Wender and co-workers 
reported the first total synthesis of (+)-resinifera-
toxin, a daphnane diterpenoid isolated from spurge 
Euphorbia resinifera. Mediated by TRPV1, it exhibits 
analgesic potencies 103 to 105greater than capsa-
icin. It also has a score of 16 billion on the Scoville 
scale.

Comment: In their seminal work, the authors em-
ployed a [5+2]-oxidopyrylium cycloaddition to gen-
erate a [6,7]-scaffold. C was further elaborated by 
Cp2ZrBu2-mediated cyclization and reductive io-
doether fragmentation en route to the target, 
which was completed in a total of 45 steps.
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10 steps

MeOH–HClO4 
(28:1)

21% 46%

5 steps26%

1. py, Tf2O, CH2Cl2, 0 °C
2. TBAI, MeCN
3. Rieke Zn, EtOH, Δ

88%

4 steps

56%

1. Cp2ZrCl2, n-BuLi, THF–hexane (2:1)
    –78 °C then D, THF, –78 °C to r.t.
    then AcOH, 0 °C
2. NMO, TPAP (15 mol%), CH2Cl2, 4 Å MS
3. CH2C(Me)MgBr, THF–Et2O (10:1), 0 °C

63% 54%

8 steps

DBU, MeCN
80 °C

84%

1. NaBH4, MeOH, 0 °C
2. MCPBA, THF, 0 °C to r.t.
3. DMAP, py, Ac2O, 0 °C

97%

A 
(7 steps from divinyl carbinol,

30%, 98% ee)
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