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Total Synthesis of (–)-Vinigrol

Significance: The authors report the total syn-
thesis of (–)-vinigrol, which has been an attractive 
target since its isolation in 1987. Key features of the 
synthesis include a transannular Diels–Alder reac-
tion and an anionic Cope rearrangement.

Comment: The synthesis starts from (–)-limo-
nene and gives ketone B following a known proce-
dure. Anionic Cope rearrangement and further 
elaboration yield macrocycle H. Intramolecular 
Diels–Alder reaction gives access to the skeleton of 
vinigrol, which itself is obtained after five more 
steps.

OH
OH

O

OH

H
H

MeO2C

O

O
CO2Me

H

H
H

HO
MeO2C

HO

H

H
H

HO

HO

O

OH
H

Bpin
H

O

O

O

MeO2C

5 steps

43%

C, CeCl3
THF, –78 °C

MgBr

C

84%, dr = 7.6:1
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anionic Cope 

rearrangement

2 steps

1. vinyllithium
    hexane–THF–Et2O (3:1.5:1)
    –78 to –40 °C
    then –78 °C, iodine
    hexane–THF–Et2O (3:1.7:1)
2. DMP, py, CH2Cl2

MeO2C

CO2Me

OMe

G

1. LDA, THF, –78 to 0 °C
    then G, 0 °C
2. DBU, PhMe, 40–100 °C

62%

1,2-dichlorobenzene
MW, 200 °C

intramolecular
Diels–Alder reaction

1. O2 (1 atm), hν, TPP
    CHCl3, 0 °C
2. H2 (1 atm), Pd-C (10%wt)
    NaOAc (30 mol%), MeOH
    r.t. to 30 °C

87%

1.  Burgess' reagent
     py, 0–30 °C
2.  DIBAL-H, CH2Cl2, –78 °C

53%, dr = 6:1

TPP, NaHCO3
O2 (1 atm), hν, CDCl3

then Me3P, 0 °C

Zweifel olefination
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