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Glycosidases are a class of enzymes which catalyse the 
hydrolysis of glycosidic linkages and responsible for many 
biological phenomena such as digestion and biosynthesis of 
glycoprotein. Inhibitors of glycosidases have the therapeutic 
potential in the treatment of viral infections,1 cancer,2 and 
metabolic disorders.3 Recently, several polyhydroxylated in- 
dolizidine alkaloids such as swainsonine,4 castanospermine,5 
and lentiginosine6 have been identified as naturally-oc­
curring glycosidase inhibitors from plants or microorgani­
sms. As a consequence, much efforts have been devoted to 
the synthesis of their structural analogs to design more selec­
tive and potent glycosidase inhibitors.

The hydroxyl groups in indolizidines play an important 
role as hydrogen bonding acceptors or donors to the active 
site of enzyme.7 Therefore, most of the synthetic strategies 
carried out on new polyhydroxylated indolizidines so far 
have focused on the stereoisomers and ring-modified 
analogs of naturally-occurring indolizidines.8,9 Meanwhile, 
Liu et al. have reported a synthesis of C-5 hydroxymethyl­
substituted indolizidines which show quite different bio­
logical activies compared to their parent compound.10 How­
ever, we decided to prepare unnatural indolizidine deri­
vative with a hydroxyethyl group at C-8a position of in­
dolizidine ring to design selective glycosidase inhibitors. 
Herein we wish to report our preliminary results on the syn­
thesis of 1, the first example of a new class of indolizidines 
modified at C-8a position.

We have previously shown that a quaternary-carbon cent­
er of indolizidine ring juncture can be introduced stereo- 
selectively by an 7V-acyliminium ion cyclization of chiral 
enamides.11 This strategy was extended to the synthesis of 
C-8a hydroxyethyl-substituted indolizidine 1. The synthesis 
of enamide 6, a key precursor for 1, was carried out as 
shown in Scheme I.11,12

Mitsunobu coupling13 of (S)-acetoxysuccinimide (2) with 
3-buten-l-ol afforded 3 in 86% yield. Acetoxy group in 3 
was removed by treatment with acetyl chloride in ethanol 
and then bromoacetylated to provide 5 in 74% yield for two

Scheme 1

steps. N-Acyliminium ion precursor 6 was synthesized in 
one-pot procedure by treatment of 5 with triphenylphos­
phine followed by triethylamine-induced intramolecular Wit­
tig reaction of the resulting phosphonium salt.12 Compound 6 
was subjected to A^-acyliminium ion cyclization condition to 
form indolizidine ring system. When 6 was treated with 5 
equivalents of anhydrous p-toluenesulfonic acid at 50 °C, 
cyclization product 7 was obtained in 52% yield.14 The (S)- 
configuration of C-8a (indolizidine numbering) in 7 could 
be rationalized by the fact that the ^-nucleophile would at­
tack to the less hindered side of bicyclic ring in 6 in order 
to form the less-strained tricyclic compound.11 Although the 
stereogenic center at C-7 will be removed at the later stage 
of the synthesis, the configuration of C-7 was assigned to S 
by the analogy with the previous reports15 and further con­
firmed by 2D-COSY and NOE experiments. When the sig­
nal of H-7 proton was irradiated, the enhancements of pro­
tons of H-5a, H-6a, H-8cu, H-9a and H-9/3 were observed 
as shown in Figure 1.

Finally, cylization product 7 was transformed to C-8a hy­
droxyethyl-substituted indolizidine 1 as depicted in Scheme
2. Concomitant reduction of lactam carbonyl, lactone, and 
tosyl group of 7 was accomplished by treatment with 
LiAlHVAlC^16 at room temperature. Unexpectedly, eliminat­
ed product 8 was obtained in modest yield. However, com­
pound 8 could serve as a valuable intennediate for po­
lyhydroxylated indolizidine derivatives by hydroxylation of 
double bond.17 The double bond in 8 was hydrogenated
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Figure 1. Observed NOE's and Chemical Shifts of 7.
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Scheme 2

with Pd/C to provide 1 in quantitative yield.18
In conclusion, the first synthesis of C-8a hydroxyethyl­

substituted indolizidines has been accomplished. Glyco­
sidase inhibitory test of this compound and the synthesis of 
several polyhydroxylated indolizidines modified at C-8a po­
sition are currently in progress.
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