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The synthesis of the repeating units of bacterial capsular polysaccharides is im- 
portant because of their potential use as vaccines’. The structures of several such poly- 
saccharides have been elucidated’ and frequently they contain a 2acetamido-2deoxy-fi- 
D-mannose residue. The introduction of this unit into an oligosaccharide chain is not 
easy, because of the difficulty in obtaining a 1,2-&-&D-mannopyranosidic linkage2. 

We now describe a synthetic approach to such &glycosidic linkages which util- 
ises the well-known2 Koenigs-Knorr reaction; this leads easily and with high stereo- 
selectivity to a P-D-glucopyranosyl glycopyranoside from an cw-D-glucopyranosyl bromide 
with an equatorial participating-group at C-2, Selective exposure of HO-2 of the gluco- 
pyranosyl moiety, followed by oxidation, oximation, stereoselective reduction, and 
acetylation, yields the axially oriented N-acetylamino group. The inversion of configura- 
tion at C-2 of fl-D-glucopyranosides has already been employed to obtain fi-D-manno- 
pyranosides3, as well as the catalytic reduction of the 2.oximino function to obtain 2- 
amino-2deoxy+Dglucosides’. 

Thus, reaction of methyl 2,3,6-tri_O-benzyla-D-glucopyranoside5 (2,0.57 mmol) 
with 2-Gacetyl-3,4,6-tri_O-benzyl-o-Dglucopyranosyl bromide’ (3,1.14 mmol) was per- 
formed’ in the presence of silver triflate (1.14 mmol), 2,4,6_trimethylpyridine (0.14 mL), 
and molecular sieves Type 3A under argon in CH+& (at 0” for 2 h, and then room tem- 
perature overnight) to yield methyl 4-0-(2-0-acetyl-3,4,6-tri-O-benzylQ-D-glucopyranosyl)- 
2,3,6-triU-benzyl~-D-glucopyranoside** (1,75% after purification by Si02 column 
chromatography using hexane-ethyl acetate, 7:3), m.p. 86-87’ (from ethanol-hexane), 
[CY] D +17” (c 0.9, chloroform). ‘H-N.m.r. data (200 MHz, CDCQ: 6 1.87 (s, 3 H, OAc), 
3.36 (s, 3 H, OMe), 3.3-3.9 (m, 11 H), 4.48 (d, 1 H,Jr8,# 8.5 Hz, H-l’), 4.62 (d, 1 H,J,, 
3.5 Hz, H-l), 4195 (dd, 1 H,J2t,Y 9.5 Hz, H-23,4.3-5.1 (6 ABq, 12 H, 6 CH,Ph), 7.1-7.5 
(m, 30 H, 6 Ph). O-Deacetylation of 1 yielded 4 (85%), [cu] D +14.5O (c 1, chloroform). 
‘H-N m.r. data: 6 3.35 (s, 3 H, OMe), 3.1-4.0 (m, 12 H), 4.3-5.1 (m, 14 H,H-1,l’ and 
6 &Ph), 7.1-7.5 (m, 30 H, 6 Ph). 

tFondazione “Guide Donegani” Fellow, June 1984-May 1985. 
*To whom enquiries should be addressed. 
**All the new compounds exhibited elemental analyses consistent with the theoretical ones. 
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Oxidation of 4 with acetic anhydride-dimethyl sulfoxide3 (room temperature, 
overnight) gave the glyculose 5 mainly as the hydrate8 (77% after purification by column 
chromatography using hexane-ethyl acetate, 6:4), [(u] D +9” (c 2.8, chloroform); ~5~24 
1750 cm-’ ‘H-N.m.r. data: 6 3.36 and 3.37 (s, 3 H, OMe). 3.3-5.3 (m, 25 H), 7.1-7.5 
(m, 30 H, 6 Ph). Treatment4 of 5 with hydroxylamine hydrochloride gave the oxime 6 as 
a mixture of E and Z isomers (80% after purification by column chromatography using 
hexane-ethyl acetate, 6:4). ‘H-N.m.r. data (80 MHz): 6 3.36 and 3.38 (s, 3 H, OMe), 
3.3-5.3 (m, 24 H), 5.50 and 5.90(s, 1 H, H-l’), 7.1-7.5 (m, 30 H, 6 Ph). Reduction of 
6 with LiAlH4 in tetrahydrofuran yielded the 2’-axial amine 7, [(Y] D +9” (c 1 S, chloro- 
form). ‘H-N.m.r. data: 6 3.35 (s, 3 H, OMe), 2.9-4.0 (m, 12 H), 4.3-5.1 (m, 14 H, 
H-l ,l’ and 6 CII*Ph), 7.1-7.5 (m, 30 H, 6 Ph). Acetylation of 7 then gave methyl 4-0- 
(2-acetamido-3,4,6-tri-O-benzyl-2-deoxy-P_D-mannopyranosyl)-2,3.6-tri-O-benzyl-ol-D- 
glucopyranoside (8) [o] D -1” (c 0.9, chloroform). ‘H-N.m.r. data: 6 1.83 (s, 3 H, NAc), 
3.35 (s,3 H, OMe), 3.1-4.O(m, 11 H),4.2-5.O(m, 15 H,H-1,1’,2’and 6 CH2Ph), 5.75 
(d,JzTp 10 Hz, NH), 7.1-7.5 (m, 30 H, 6 Ph). 

That 7 and 8 have an axially oriented substituent at C-2’ is evident from the 
Jr!,28 and J2j,30 values (1.5 and 4.5 Hz, respectively) obtained from the 300-MHz ‘H-n.m.r. 
spectrum (DzO) of methyl 4-0-(2-acetamido-2-deoxy-~-D-mannopyranosyl)~-D-gluco- 
pyranoside 9, obtained by catalytic hydrogenation of 8 over Pd/C, which contained 
signals for H-l’ and H-2’ at 6 4.879 and 4.546, respectively. 
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