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Synthesis of (±)-Waihoensene

Significance: Isolated from a New Zealand podo-
carp in 1997, waihoensene is a tetracyclic diter-
pene with four contiguous quaternary carbon cen-
ters. Lee and co-workers report the first total 
synthesis of the title compound by employing a 
trimethylenemethane cycloaddition.

Comment: Condensation of aldehyde F with to-
sylhydrazide followed by elimination, afforded di-
azoalkane G, which underwent the key tandem 
cycloaddition to afford tetracycle J. Four more steps 
completed the synthesis of (±)-waihoensene.
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1. Zn, CH2I2, TiCl4
    THF–CH2Cl2 (3:1)
    0 °C to r.t.
2. LAH, Et2O, 0 °C to r.t.

3. (COCl)2, DMSO, Et3N
    CH2Cl2, –78 °C to r.t.
4. B, NaH, THF, 0 °C

               51%

B

1. Mg, MeOH
2. DIBAL-H, CH2Cl2, –78 °C

3. CBr4, Ph3P, CH2Cl2, 0 °C
4. n-BuLi, THF, –78 °C to r.t.
    then (CH2O)n, –78 °C to r.t.

                    81%

O

1. TsCl, KOH
    Et2O, 0 °C to r.t.
2. E, CuCN (30 mol%)
    THF, 0 °C
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3. TBAF, THF, 0 °C to r.t.
4. (COCl2), DMSO, Et3N
    CH2Cl2, –78 °C to r.t.

                84%
1. H2NNHTs, MeOH
    0 °C to r.t.
2. NaH, PhMe
    0 to 110 °C
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1. PDC, t-BuOOH
    celite, CH2Cl2, 0 °C
2. MeLi, CuCN, BF3⋅OEt2
    THF, –78 to –55 °C

JK

1. LiHMDS, MeI
    THF, –78 °C to r.t.
2. Cp2TiMe2, PhMe, 70 °C

24%

(±)-Waihoensene
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