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Synthesis of (–)-Retigeranic Acid A

Significance: Ding and co-workers present a total 
synthesis of (–)-retigeranic acid A, isolated in 1965 
from linchens of the Lobaria retigera. The pentacy-
clic carbon framework contains a unique trans-hy-
drindane-fused angular triquinane.

Comment: The trans-hydrindane is assembled 
from keto aldehyde A featuring a Henry condensa-
tion and Nef reaction under oxidative conditions. 
Homologation and addition of aryl bromide G led to 
benzylic alcohol H, that underwent cycloaddition 
and pinacol rearrangement. From triketone J, the 
carbon skeleton of (–)-retigeranic acid A was ac-
cessed via reductive rearrangement and Wolff ring 
contraction.
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1. EtNO2, Et3N 
    then Ac2O, MeCN
    then DABCO, O2 (1 atm)
2. B, t-BuOK, THF, –20 °C to r.t.
3. Zr(n-PrO)4, PhMe 
    then LiOH·H2O (50 mol%)
    MeOH–H2O (10:1), 40 °C
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1. I2, DMAP (20 mol%), K2CO3
   THF–H2O (1:1)
2. D, ZnBr2, Pd(PPh3)4 (3 mol%)
   THF, 0 °C to r.t.
3. ICH2Cl, LiBr, TMSCH2Li
    hexane–THF (1.5:1), –78 °C to r.t.

MgBr

D

1. F, t-BuOK, MeOH, THF
    –78 °C to 60 °C 
    then DIBAL-H, PhMe,  –78 °C
2. NaH, G, n-BuLi, THF, 0 °C
    then E, –78 °C to r.t.
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I, K2CO3
HFIP, 0 °C to r.t.
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cycloaddition
pincaol rearrangement

SmI2, t-BuOH
THF, 0 °C to r.t.
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M, TBAB, N, KOH
PhMe, 40 °C

then MeOH, hν
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Wittig olefination
Robinson annulation

Henry condensation
Nef reaction
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