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Total Synthesis of (–)-Phaeocaulisin A

Significance: Procter and co-workers report the 
first total synthesis of the guaiane type sesquiter-
pene (–)-phaeocaulisin A in 19 steps. The natural 
product exhibits anti-inflammatory and anticancer 
activity which is likely linked to the bridged acetal 
moiety.

Comment: On the one hand, chemoselective re-
duction of the ketone in N requires a tert-butyl es-
ter to render the latter unreceptive for SET. On the 
other hand, SmI2-mediated cyclization of R requires 
the methyl ester, otherwise the lactone in S does 
not form. Desaturation of S is achieved by -bromi-
nation of the -lactone and elimination with silver 
acetate.
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Cp2ZrCl2 (22 mol%), AlMe3, H2O
CH2Cl2–hexane (2.8:1), –25 °C

then A, AlMe3 (31 mol%),  –25 °C to r.t.
then I2, Et2O, –25 °C to r.t.
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1. Pd(Ph3P)4 (3.5 mol%), D
    Et2O–THF–pentane (4.3:1.6:1)
    0 °C to r.t.
2. E (2.5 mol%), K3Fe(CN)6
    K2CO3, MeSO2NH2
    K2OsO4•2H2O (1 mol%)
    t-BuOH–H2O (1:1), 0 °C
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Sharpless
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carbometalation

1. (COCl)2, DMSO
    CH2Cl2, –78 °C
    then Et3N, F, –78 °C to r.t.
2. LaCl3•2LiCl, G, THF, 0 °C
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1. TBAF, THF, 0 °C
2. I (40 mol%)
    J, CH2Cl2, 0 °C
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Grignard addition

1. L (5 mol%)
    H2O, MeOH
2. Pd(OAc)2 (10 mol%)
    M, Ag2CO3
    MeCN, 50 °C
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SmI2, O, P
THF, –78 °C to r.t.

OH

t-But-Bu

t-Bu

58%
Δ4,5/Δ5,6 = 1.3:1

86%

1. TFA, CH2Cl2
2. TMSCHN2
    CH2Cl2–MeOH–hexane
    (13:2.6:1), r.t.
3. DBU, THF, 65 °C to r.t.

77%

1. SmI2, O
    t-BuOH, THF
2. Et3N, TMSOTf
    CH2Cl2
    0 °C to r.t.

24% from R

1. LDA, T, THF–hexane
    (46:1), –78 °C to r.t.
2. AgOAc, DMF, 50 °C
3. 1 M aq HCl, THF
    0 °C to r.t.
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