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Abstract A combined, chemical and enzymatic synthesis is reported of a decasaccharide corresponding to two 
contiguous repeating units of the type-specific, capsular polysaccharide of the human pathogenic Type III group B 
&fJjtococcus, 

Type III Group B Streptococcus (GBS) causes more than 60 % of all group B streptococcal infections in 

humans and is a major causative organism of bacterial meningitis and sepsis in newborn infants.4v5 The potentials 

of its specific, capsular polysaccharide6 (1) as an immunogen have been demonstrated7 and the role of this 
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polysaccharide as a virulence factor in bacterial infections has been established.* As part of our program aimed at 

developing diagnostics9 for and vaccines7 against Group B streptococcal infections in humans we have been 

investigating the structural factors governing the binding of the native, capsular polysaccharide of the Type III 

GBS with its homologous antibodies. This interaction could not be inhibited by pentasaccharide repeating units 

of the native polysaccharide prepared either by enzymatic degradation6 or by synthesislO which can be 

interpreted by the failure of such, relatively small fragments to assume a particular conformational feature inherent 

in the native polysaccharide. Here we describe the synthesis of decasaccharide methyl glycoside 2 for use as an 

extended chain-length probe for further mapping the specificities of the antibody combining site at the 

molecular level. 
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The synthesis of 2 is based on preparation by chemical methods of asiaIo octasaccharide 3 foIlowed by 

bio-synthetic attachment of N-acetyl-neuraminic acid to HO-3 of the side-chain galactose residues. The synthesis 

of compound 3 relied on a [4+4] block-synthetic approach: two tetrasaccharides corresponding to the Eastern and 

Western half, respectively, were prepared and were combined to provide a protected derivative of 3. 

3 

P-D-Galp 

The synthesis of the Western half tetrasaccharide [HG(F)E]** is shown in Scheme 1. Thioglycoside 4 was 

routinely converted into hetero-protected alcohol 5 (66%) which was condensed with acetobromo-galactose (6) 

followed by selective removal of the temporary, 4-methoxybenzyl protecting group to provide thioglycoside 

alcohol 7 (48%) coupling of which with the known lactose donor 8 lo under catalysis by TMSOTf gave tetra- 

NPhth ‘NPhth d.e 
4 5 

7 8 
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Key: 
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(a) 4-MeO&H&H(OMe)2 

(b) BnBr, NaH 

(c) NaCNBH3, TFA 

(d) AgOTf, CH2C12 

(e) DDQ, CH2Cl2-HpO 

(f) TMSOTf 

saccharide 9 (gl%). The persistent, methyl protecting group at position 3 in residue H in 9 was introduced with 

the intent to prevent sialylation at this site. It is of interest to note that attempted glycosylation of related alcohoIs 

using Koenigs-Knorr type protocols was found** to lead mostly to orthoesters and not to glycosides and this 

difficulty of introducing a glycosyl residue at the primary hydroxyl group of a 4-0-glycosylated glucosamine 

derivative induced us to abandon our inittal attempt for the octasaccharide synthesis which relied on the use of a 

[6+2] block scheme. 
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The interchain lactose synthon (disaccharide D-C) was prepared from thiolactoside 1013 (Scheme 2). A 

crucial step in this synthetic sequence was the stereoselective opening13 of the orthoester ring in compound 11 by 

the mild reagent trimethylsilyl acetate to provide 1,2-tram-diacetate 12 (80%) which was coupled to disaccharide 

13 obtained in analogy to the corresponding S-glycoside 714 to afford tetrasaccharide 14 (57%). 

‘Key: (a) Brz; (b) MeOH, Bu4NBr; (c) 

BnBr,KOH, f8-Crown-6; (d) TMSOAc 

(e) TMSOTf; (f) HsO+; (9) MeC(OMe)s 

1 4 R’,R*=C(Me)a 
f,g,f 

c 1 5 &AC, R2=H 

Hydrolytic removal of the acetal group from compound 14 followed by a two-step, regioselective O- 

acetylation protocol15 by way of a cyclic orthoester led to the Eastern half tetrasaccharide 15 (quantitative yield) 

as glycosyl acceptor. Tetrasaccharides 9 and 15 were combined under MeOTf catalysis16 to give octasaccharide 

16 in a highly stereoselective manner in 69 % yield. Routine deblocking of compound 16 and N-acetylation 

afforded cctasaccharide methyl glycoside 317 in 40 % yield. 

We found the branching octasaccharide 3 to be an excellent substrate for Gal-P-1,3(4)-GlcNAc-a-2,3- 

sialy~~ansfe~se (EC 2.4.99.5) isolated from rat liver, la which transfered NeuSAc from CMP-NeuSAc to HO-3 
of both side-chain galactose residues to provide decasaccharide 2 in a near quantitative yield on 10 mg scale. The 

structure of 2 was confirmed by 500 MHz,lH-NMR spectroscopy and by mass spectral data.l9,20 
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