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Abstract: The orthogonal glycosylation strategy was applied for the synthesis of extended blood type B 
determinant (2) of a novel glycolipid 1. Key features in the synthesis are 1) four monosaccharide units were 
synthesized as either glycosyl fluoride or thioglycoside to be engaged to the orthogonai glycosylation strategy and 2) 
all necessary manipulations were completed at the monosaceharide level, therefore, manipulations during the 
elongation of sugar chain were minimized. Copyright © 1996 Elsevier Science Ltd 

Natural and non-natural oligosaccharides are useful probes to investigate detailed biological functions of 

glycoconjugates such as receptor-ligand interactions. Chemical, enzymatic, and combined methods are employed for the 

synthesis of such oligosaccharides.l Therefore, isolation, characterization, and cloning of glycosyltransferases are of 

great interest for the progress of glycotechnology. The recent discovery 2 of a novel glycolipid, namely, 13-D-GalNAc- 

(1 ~3)-et-D-Gal-(1 ~3)-~D-[ct-L-Fuc-(I~2)]-GaI-(1--,3)-15-D-GalNAc-(I--~4)-15-D-GaI-(1 ~4)-~-O-Glc-(1 ~ l)-Cer (1), 

which carries the extended blood group B structure, is of particular interest in this respect because it suggests the presence 

of a new N-acetylgalactosaminyltranferase in rat species. To investigate the possible precursor(s) and the enzyme(s) 

responsible for the biosynthesis of structure 1, we decided to synthesize a tetrasaccharide (2) which corresponds to the 

terminal branched portion of this glycolipid. 
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Execution of the synthesis used an orthogonal set of glycosylation reactions, 3 namely activation of thioglycosides 

and glycosyl fluorides with conditions a (NIS-AgOTf 4 or DMTST 5) and conditions b (Cp2HfCI2-AgCIO46), respectively. 

Thus, four monosaccharide units 3, 4, 6, and 10 were synthesized as either glycosyl fluoride or thioglycoside to fulfill 

the criteria of this concept. All necessary selective protections as well as anomeric transformations were completed at the 

stage of monosaccharide, thereby minimizing manipulations during elongation of the sugar chain (Fig. 1). 
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The synthesis was started from suitably protected galactosyl fluoride 4 ? (ccl~ = 1.7:1; prepared from 138) which 
was glycosylated with GalNAc precursor 39 under conditions a (NIS-AgOTf) in CH2C12 (-20 - ,  0 "C) to afford 510 
(90%). The stereochemical assignment was confirmed by IH N-MR, where the Jl',2' value of c a .  8.5Hz for H-I'  

indicated the 13-D-configuration for GalNAc residue. No anomerization was observed during the glycosylation reaction 

which eliminated the potential ambiguity of this strategy. The disaccharide 5 was directly used as a donor for the next 

glycosylation reaction with the phenylthio glycoside 6.11 The glycosylation under conditions b in CH2CI2-Et20 (-78 "C 

r.t.) in the presence of CaSO412 afforded desired trisaccharide 7 l0 (73.4%). The or-configuration of the newly formed 

glycosidic linkage was evident from the coupling constant of the anomeric proton at ~ 4.77 (J = 3.6Hz). Glycosylation of 

7 with octyl alcohol was then carried out under conditions a (NIS-AgOTf) in CH2CI2 (-20 "C ~ r.t.) to yield octyi 

glycoside 810 (89.7%). Deprotection of the levulinoyl group on trisaccharide 8 using H2NNH2oAcOH13 afforded 9 

(85.4%) which was then used as accepter for the ct-fucosylation reaction. Thus, the levulinoyl group was used not only 

as a participating group to yield ~glycoside but also as a selectively removable protecting group. The coupling reaction of 

9 using methylthio glycoside 1014 as donor took place smoothly under conditions a (DMTST) in benzenc-CH2Cl2 (0 --, 

10 "C) to give the desired glycoside 11 l0 (88%). Ethylenediamine treatment ls of tetmsaccharide l I followed by 

selective acetylation of the resulting amine yielded 1210 (92%). Hydrogenolysis of 12 under acidic conditions provided 

the target compound 210 (92.5%). 
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We have successfully demonstrated the applicability of the orthogonal glycosylation strategy to the synthesis of a 

branched oligosaccharide with four different types of glycosidic linkages. The synthesis of the target tetrasaccharide was 

thus achieved in seven steps (38% overall yield) from protected monosaccharide units. Application of this strategy to the 

polymer supported oligosaccharide synthesis is now under way in our laboratory and will be published elsewhere. 
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