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Synthesis of Actinophyllic Acid

Significance: Actinophyllic acid is a highly con-
gested, polycyclic indole alkaloid found in Alstonia 
actinophylla. It is a potent inhibitor in the coupled 
enzyme assay TAFIa/hippuricase. Chen and co-
workers report a 13-step total synthesis of the title 
compound based on a desymmetrization strategy.

Comment: Nitrile oxide cycloaddition with dibro-
mooxime C under basic conditions gave isoxazo-
line D. Two more steps led to isoxazole E, which 
was subjected to a deprotection/palladium-
catalyzed aminoarylation sequence. Indole syn-
thesis followed by acetal formation completed the 
total synthesis of actinophyllic acid.
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1. ethylene glycol, p-TsOH⋅H2O
2. OsO4 (0.06 mol%)
    NMO, acetone
3. Pb(OAc)4, NaHCO3, PhH

4. PMBNH2, NaBH(OAc)3
    4 Å MS, DCE
    then Boc2O, NaHCO3

                    47%

1. TeocCl, CH2Cl2
2. C, KHCO3, EtOAc

61%

nitrile oxide
cycloaddition
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N
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 R = PMB
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 R = Teoc

1. LiOMe, MeOH
    50 °C
2. DDQ, PhMe, Δ

36%

E

TFA, CH2Cl2
then F, Pd(OAc)2 (80 mol%)

(2-furyl)3P (160 mol%), Cs2CO3
THF, Δ

65%

palladium-catalyzed
aminoarylation

G
NO2

Br

F

4 M aq HCl
MeOH, Δ

76%

1. PdCl2 (456 mol%), H2 (1 atm)
    MeOH–H2O–AcOH (8:2:1)
2. LDA, CH2O, THF, –78 °C 
    then TFA, –78 °C to r.t.
3. 4 M aq HCl, 70 °C

15%
H

Cl-

H Actinophyllic Acid
Hydrochloride

C
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