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CHEMICAL BIOLOGY AND MEDICINAL CHEMISTRY
OF GLYCOSPHINGOLIPID METABOLISM

HERMAN OVERKLEEFT

Aberrations in glucosylceramide metabolism are at the basis of several human disorders, including the
lysosomal storage disorder, Gaucher disease, and type 2 diabetes. Factors involved in glucosylceramide
metabolism are therefore valid targets for drug development. In this seminar | will report on the progress we
made in the development of inhibitors and activity-based probes of the enzymes involved in glucosylceramide
metabolism. Our work analogues of the natural product, deoxynojiorimycin (1) as enzyme inhibitors focuses on
the evaluation of differently configured and substituted pyrrolidines and piperidines, with the aim to develop
selective inhibitors of each of the enzymes involved, namely glucosylceramide synthase (GCS), acid
glucosylceramidase (GBA1l) and neutral glucosylceramidase (GBA2). In our studies on activity-based
glycosidase probes we took the natural product, cyclophellitol, as a basis. Introduction of a fluorophore at C6
(glucose numbering) in cyclophellitol (2) yielded an activity-based probe highly specific for GBA1, whereas
substitution of the epoxide for a functionalized aziridine yielded an in-class, broad-spectrum acrivity-based
retaining beta-glucosidase probe. Moreover, configurational analogues of cyclophellitol/cyclophellitol aziridine
yielded activity-based probes able to detect human retaining alpha-galactosidases (involved in Fabry disease)

and retaining alpha-glucosidases (involved in Pompe disease).
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