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Abstract : Various 2-acetamido 2-deoxy B-D-glucopyranosides
have been prepared in good yield from the crystalline 2-
acetamido 3,4,6-tri-O-acetyl 2-deoxy a-D-glucopyranosyl

chloride using stannous triflate as promoter.

The presence on cell-membrane of oligosaccharides which play a variety

1 associated with intercellullar recognition and

of important roles
interaction and are receptors for enzymes, hormones, proteins and viruses,
have stimulated interest in oligosaccharide synthesis.

However, glycosidation is still a major problem in organic synthesis
as no universal method has been devised for the construction of the
glycosidic linkage and each individual oligosaccharide poses a new
challenge for the organic chemist. Among all the different coupling
reactions which are necessary to achieve the synthesis of natural
oligosaccharides, the preparation of the 1,2-trans 2-acetamido 2-deoxy B-D-
glucopyranoside bond is especially of importance, considering the
widespread occurence of aminosugars in glycoconjugates of biological
significance. These aminosugars are usually found as acetamido derivatives,
so the direct synthesis using the N-acetyl protecting group on the sugar
donor would avoid additional blocking-deblocking reactions on elaborated

derivatives and would give improved overall yields.
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Starting with the easily available 2-acetamido 3,4,6-tri-O-acetyl 2-
deoxy a-D-glucopyranoside chloride 33, usual promoters for the Koenigs-
Knorr reactions such as silver triflate give poor results in glycosidation
because the oxazoline derivative E.is preferentially formed under the
conditions of the reaction. To overcome this difficulty, other amino
protecting groups have been used with success such as phtalimido3 or
allyloxycarbonyl groups.4 Alternatively, 2~acetamido 3,4,6-tri-O-acetyl 2-
deoxy B-D-glucopyranosides may be obtained under acidic catalysis from the
preformed oxazoline derivative 3? but the main disadvantage is the moderate

yield of the coupling reaction.
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Two of us have already shown6 that stannous triflate7

might be used as
promoter in Koenigs-Knorr type reaction between acetobromoglucose and
various alcohols including sugar derivatives.

We now want to report that stannous triflate can promote the coupling
reaction between compound i‘and several alcohols to give B-glycosidation
directly with the natural N-acetyl protecting group. The reaction is
completely stereoselective, and no evidence for the formation of a-anomers
was found either by tlc or analytical hplc.

Among several bases (diisopropylamine, triethylamine, collidine and
1,1,3,3-tetramethylurea) and several solvents (DMF, THF, CH,;C1l, and
toluene) we found that the combination of 1,1,3,3-tetramethylurea in CH,oCl,H
as indicated in the typical procedure gave the best results.

A minor amount of oxazoline 2 was formed as a by-product. We have
verified that it was not an intermediate in the reaction since the rate and
the yield of glycosidation were considerably lowered when the oxazoline was
used as starting material (only 1.5 % yield of glycosidation after 16 h at

room temperature).

The results are given in table I.
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Table I
OAc OAc
AcO 0 Sn (OTf) 5 AcO 0
+ ROH _—
AcO \ T™U AcO OR
HAc NHAc
C1 CH2C12
1 3 4
- ~oa -~
entry ROH 1:3 ratio yields?® of 4a-h® (3)
1 3a : MeOH 1:5 86
2 3b : iPrOH 1:4 57
AAe.
3 3c : MeOCO (CH,) 7CH,OH 1:2 81
anad
4 3a : PhOH 1:5 87
A~
0Bn
BnO 0
5 3e : 2:1 46 (83)P
e HO
BN OMe
PhCHIN
0 0
6 3f : 0 2:1 23 (40)P
ANA
HO
0 0AT
OH Bn
7 3g : 0 2:1 77 (94)°
WM
0
0
0
OH
8 3n :Bn0 OX 2:1 73 (87)P
BnO
0Bn
OMe

@ vyields for products which look pure on chromatographic and
spectroscopic (90 or 250 MHz 1y NMR) examination after isolation by
crystallisation and/or preparative hplc.

Yields in brackets based on starting material recovery.
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Typical experimental procedure for disaccharide synthesis.9

A solution of alcohol ji (1 mmol) and 1,1,3,3-tetramethylurea (1.5
mmol) in CH,Cls, (5 ml) was added to a stirred suspension of 2-acetamido
3,4,6-tri-O-acetyl 2-deoxy a-D-glucopyranosyl chloride (1.5 mmol), stannous
triflate (1.5 mmol) and 4 A molecular sieves in CH,Cl, (5 ml). After two
days at room temperature the reaction mixture was diluted with CHyCl, and
washed with 5% agueous NaHCOg5 solution. The organic phase was dried and
concentrated in vacuo to give a residue from which the pure 2-acetamido
3,4,6-tri-O-acetyl 2-deoxy B-D-glucopyranoside was separated by preparative

silica gel chromatography.
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