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Figure 1 The key structural feature of Stemona alkaloids and
representative members of stemofoline group (color online).
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Figure 2 Reported synthetic core structures of stemofoline.
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Investigation of a novel approach to the core of stemofoline:
enantioselective construction of a bicyclic intermediate with three
contiguous chiral centers
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Department of Chemistry, College of Chemistry and Chemical Engineering, Xiamen University, Fujian Provincial Key Laboratory of Chemical
Biology, Xiamen 361005, China
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Abstract: The enantioselective synthesis of a bicyclic intermediate containing three contiguous chiral centers for a
novel approach to the core of stemofoline is described. A (S)-malimide derivative developed in this laboratory was used
as the chiral building block. The latter was converted in three steps (N-deprotection, a Mitsunobu reaction, and a cross-
olefin metathesis) into another malimide with the N-substituent bearing a nucleophilic allylic silane moiety. The
Grignard reagent addition took place regioselectively at the C-2 carbonyl to yield a hemiaminal. The key intramolecular
aza-Sakurai reaction was promoted by trifluoroboron etherate, which led to the desired cyclization in good to excellent
combined yields. Four diastereomers were formed from this reaction, whose stereochemistries were determined by
NOESY technique. The latter revealed that the major diastereomer (obtained in 35% yield) possessed the correct
stereochemistries required for the total synthesis of natural enantiomer of stemofoline. A regioselective Wacker
oxidation resulted in the formation of the title compound along with a minor regioisomer (an aldehyde) in a ratio of 18: 1
(combined yield: 50%).

Keywords: Stemona alkaloids, enantioselective synthesis, N-acyliminium ions, Aza-Sakurai reaction, pyrrolizidinone,
NOESY
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