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STEREOSPECIFIC SYNTHESIS OF AN a-MANNOSIDASE
INHIBITOR RELATED TO SWAINSONINE

Philip DeShong*, Daniel R. Sidler, David A. Kell, and Nathan N. Aronson, Jr.
Departments of Chemistry and Molecular and Cell Biology
The Pennsylvania State University
University Park, PA 16802

Abstract A stereospecific synthesis of pyrrolidine 2, an analog of swainsonine
and an inhibitor of lysosomal a-D-mannosidase, is described.

Swainsonine (1), the neurotoxic indolizidine alkaloid found in
locoweed! is A potent inhibitor of lysosomal and jack bean a-D-mannosidase and
Golgi mannosidase II1.2’% Administration of the alkaloid to animals affects
processing of glycoproteins in the liver and results in formation of hybrid
rather than complex glycoproteins.4

As part of our project to elucidate the mechanism of action of glycos-
idase enzymes®, we have developed a stereospecific synthesis of pyrrolidine 2
and investigated its activity in lysosomal preparations.
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Heating a benzene solution of aziridine 3 and vinylene carbonate (5)
at 165°C for 72 hours gave pyrrolidine carbonate 6% as the only cycloadduct in
65% yield. This reaction presumably proceeds by [3+2) dipolar cycloaddition of
azomethine ylid 4 and 5.7 Simultaneous reduction of the carbonate and ester
moieties with LiAlHsa gave triol 2 (50%).8% Using this procedure, it is possible
to secure multigram quantities of 2 from readily available materials.

Preliminary studies have shown that racemic pyrrolidine 2 specifically
inhibits the a-D-mannosidase activity in an extract of purified liver
lysosomes.® At a concentration of 8mM, pyr;olidine 2 produced 50% inhibition
of the mannosidase activity!? while the activities of g-D-mannosidase, g-D-

galactosidase, N-acetyl-g-D-glucosaminidase and a-L-fucosidase were unaffected.
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ICso for swainsonine is 8uM. Further results in the inhibition of a-D-
mannosidase systems by swainsonine analog 2 and related substances will be
reported elsewhere.
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