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Advances on Photo—Promoted Glycosylation Reactions

Wang, Hao Wu, Pinru Zhao, Xiang Zeng, Jing Wan, Qian*
(School of Pharmacy, Huazhong University of Science and Technology, Wuhan 430030)

Abstract Carbohydrates, along with proteins and nucleic acids are known as basic life substances, which not only are the
energy source and structure material, but also play an extremely important role in many biochemical processes, such as mol-
ecules recognition, information transformation in cells, interactions in immune response, differentiation and apoptosis of
cells, efc. Compared to proteins and nucleic acids, the synthesis of oligosaccharides in chemical or enzymatic ways is more
difficult, due to their diversified and complicated structures. Recently photo especially visible light promoted organic synthe-
sis has become one of the fastest growing fields in organic chemistry attributed to its environmental friendliness, easy availa-
bility and low cost. This chemistry has also been applied to the photo-mediated glycosylation reactions by using various light
sources (ultraviolet, visible light), photosensitizers (or photocatalysts), and additives (oxidants, reductants etc.), which pro-
vides milder and more effective ways for oligosaccharide assembly. To help chemists understand this field, we briefly re-
viewed recent advances and potential applications of photo-mediated glycosylation reactions according to their types (e.g.
light sources, photosensitizers). In this review, we also detailly described the mechanisms and highlighted the advantages and

limitations of these reactions. In addition, the further prospects of this area are proposed.
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Scheme 1 Photo-promoted glycosylation
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Scheme 15  Ru(bpy);(PF¢), and (PhSe), mediated glycosylation
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MeCN, Blue LEDs
PMP = (p-methoxy)phenyl
Cat. = Ir[dF(CF3)ppy],(dtbbpy)PFg

MeO MeO
MeO
32a, 87% (a-ﬂ—1-6-1) 32b, 71% ( aﬁ—161

BnO o o
BE%&MOCy Az%)o OMe

OBn
32c, 66% (cr:3 = 1:1.5) 32d, 82% (ozf3 = 1:4.1)

Mechanism
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X35CBr
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or
PMPSH

|I'L33+ m/ SPM
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Scheme 16 Ir[dF(CF;)ppy].(dtbbpy)PFs mediated glycosylation
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Scheme 17 Visible light-mediated glycosylation through radical addi-
tion pathway
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Scheme 18 Ru(bpy);(PFs), mediated sialylation reaction
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Scheme 19 Visible-light promoted photocatalytic glycosylation without
additives
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Scheme 21 Visible-light-promoted O-glycosylation via EDA complex
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