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Abstract

TITLE: Development of B-Selective C-Glucosylation: Synthesis and Immunological Evaluation of
Linkage-Edited 3-C-Glycolipid Analogs

Abstract Body: Recent advancements in glycosyl radical-mediated C-glycosylation have expanded
the synthetic repertoire for constructing pseudo-glycans. Nevertheless, achieving high stereoselectivity
in C-glucosylation remains a considerable challenge. Herein, we report the development of a 3-
selective C-glucosylation strategy, employing 2,4-bis(triisopropylsilyl)-protected glucosyl bromide as a
robust glucosyl donor. Direct coupling with bromofluoroolefins (BFOs) derived from ceramide and
cholesterol enabled the synthesis of CHp-, (R)-CHF-, and (S)-CHF-linked analogs of -
glucosylceramide (B-GlcCer) and B-glucosylcholesterol (3-GlcChol). Immunological evaluation in bone
marrow-derived macrophages (BMDMs) and bone marrow-derived dendritic cells (BMDCs) revealed
that C-linked B-GlcCer induced stronger cytokine production and upregulated surface marker of
antigen-presenting cell (APC) compared to its native O-linked B-GlcCer. Furthermore, the CHo-, (R)-
CHF-, and (S)-CHF linkages elicited distinct immune responses, suggesting that the structural
properties of the glycosidic linkage play a crucial role in immune regulation.
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