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Abstract :

The biosynthesis of glycoproteins in the endoplasmic reticulum involves a cascade of enzymatic
processes, including glycan transfer, protein folding, trafficking, and degradation. It has been
elucidated that the structural maturation and transport of glycoproteins are regulated by the
progressive remodeling of N-glycan structures. However, the molecular mechanism of the initial glycan
transfer, mediated by glycosyltransferase, remains unclear due to the lack of stable, non-hydrolysable
analogs suitable for mechanism studies. To address this challenge, we have developed a synthetic
strategy for the preparation of C-linked sugar nucleotides, in which the O-glycosidic linkage between
the sugar moiety and the phosphate group is replaced by a robust C-P bond. The key step involves a
photochemically radical reaction between an exo-glucal derivative and O,0O-diethyl-Se-phenyl
phosphoroselenoate, yielding 3 -stereoselective C-phosphonates in a good yield under mild conditions.
Subsequent deprotection and condensation with uridine monophosphate morpholidate afforded the
desired C-linked UDP-sugar analog. The structure of the product was confirmed by NMR
spectroscopy and high-resolution mass spectrometry. This method enables the stereoselective synthesis
of stable sugar nucleotide mimics and provides a promising platform for mechanistic investigations of
glycosyltransferases involved in N-glycan biosynthesis, as well as for the design of potent enzyme

inhibitors targeting aberrant glycosylation pathways implicated in cancer and immune disorders.
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