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Synthesis of (–)-Aspidophytine

Significance: The authors present the enantiose-
lective synthesis of (–)-Aspidophytine, isolated 
from Haplophyton cimicidum leaves and used in 
Central America as an anticockroach and insecti-
cide. Despite of remarkable achievements towards 
the synthesis of apsidospermine alkaloids, the com-
plex structure of (–)-aspidophytine remained a 
challenge for more than 20 years.

Comment: The synthesis commences with the 
preparation of key intermediate H using a Corey–
Bakshi–Shibata reduction followed by Ireland–
Claisen rearrangement. Intermediates H and I are 
combined to form the pentacyclic core structure K 
in an iminium Hosomi–Sakurai reaction. The syn-
thesis of (–)-aspidophytine is finished via lactoniza-
tion and installation of the last remaining olefin.

Corey–Bakshi–Shibata
reduction

(–)-Aspidophytine

1. KHMDS, THF–PhMe 
    (18:1), –78 °C 
     then PhNTf2
2. Pd(PPh3)4 (20 mol%)
    (n-Bu)3SnH, THF
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B, CeCl3, THF, 0 °C
then aq HCl

1. D (10 mol%), catecholborane
    –78 °C, CH2Cl2–PhMe (11:1) 
2. 5% Na(Hg), MeOH
3. Ac2O, Et3N, DMAP (1 mol%)
    CH2Cl2

1. LDA, TBSCl
    HMPA–THF–hexane 
    (5:2:2), –78 °C to Δ 
2. F, DMAP (3 mol%)
    i-PrOH, 40 °C
3. OsO4 (5 mol%), G
    acetone–H2O (4:1)
4. NaIO4, THF–H2O (4:1)
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1. aq NaOH, EtOH, 75 °C
2. K3[Fe(CN)6], NaHCO3
   H2O–t-BuOH (2:1)

1. OsO4, DMAP 
    t-BuOH–H2O (2:1)
2. Pb(OAc)4, AcOH
   CH2Cl2, –20 °C
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Ireland–Claisen
rearrangement

Malaprade–
Lemieux–
Johnson
cleavage

I, MeCN
then TFAA, 0 °C
then NaBH3CN

0 °C to r.t.

Stork–Danheiser
transposition

Iminium 
Hosomi–Sakurai

reaction
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