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Abstract

Deoxyoligosaccharides play very important roles in many biological events, and accordingly,
the development of novel and effective synthetic methods has attracted much attention in the
field of synthetic carbohydrate chemistry. The “armed-disarmed” concept introduced by Fraser-Reid
and co-workers has been one of the most influential ideas in this field. However, this approach cannot be
directly applied to 2-deoxy glycosyl donors, which lack a C2-substituent, and therefore, an alternative
strategy is required for the chemoselective glycosylation of 2-deoxy sugars. Interestingly, although
2,3-dideoxyglycosides frequently appear in biologically important natural products, such as angucycline
antibiotics, only a few attempts at constructing the structure have been reported to date. In this thesis,
effective and chemoselective glycosylations using 2,3-dideoxy sugars and synthetic studies on
angucycline antibiotics, vineomycins, utilizing above-mentioned methodology are described.

First, novel chemoselective glycosylations using 2,3-dideoxy sugars have been developed. It
was found that, under various glycosylation conditions, the reactivities of 2,3-unsaturated
glycosyl acetates were significantly higher, while those of the corresponding
2,3-unsaturated-4-keto glycosyl acetates were much lower than those of the corresponding
2,3-dideoxy (2,3-saturated) glycosyl acetates. Based on these results, chemoselective
glycosylations were effectively realized via combinatorial techniques in short-steps using three
types of glycosyl donors to construct several types of deoxyoligosaccharides.

Next, the first total synthesis of vineomycin B, has been accomplished. The aglycon segment and the
glycon segment were prepared via C-glycosylation using an unprotected sugar and powerful chemoselective
O-glycosylation using a 2,3-unsaturated sugar, respectively, as the key steps. Furthermore, effective and
simultaneous introduction of the two glycon moieties to the aglycon part by concentration-controlled
glycosylation led to the total synthesis of vineomycin B,.

Finally, an efficient and practical total synthesis of aquayamycin, which is the aglycon moiety of
vineomycin A, has been accomplished. The highly oxidized and stereochemically complex tetracyclic ring
system was constructed using three key reactions: 1) highly diastereoselective 1,2-addition of C-glycosyl
naphthyllithium to a cyclic ketone, 2) indium-mediated site-selective allylation-rearrangement sequence of
naphthoquinone, and 3) diastereoselective intramolecular pinacol coupling. This synthetic strategy offers a

novel and efficient pathway to prepare aquayamycin-type angucycline antibiotics, such as vineomycin A;.




