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Preparation of benzyl 2.3,4-tri-U-(chloroacetyl)-B_D- 
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The synthesis of glycosides usually involves the condensation of a protected 
glycose derivative with an appropriate aglycon derivative. Following this, the pro- 
tecting groups are removed from the glycosyl moiety by treatment with an acid 
(e.g., isopropylidene groups) or a base (acyl groups), or by catalytic hydrogenolysis 
(benzyl ethers). The synthesis of I-O-acylglycoses in which the acyl group bears an 
alkenic bond has long been hampered by the lack of suitably protected glycose 
intermediates. Earlier work by Bertolini and Glaudemans’ provided a solution to the 
problem by the use of the chloroacetyl group, a group that can be removed, at neutral ’ 

pH, by thiourea in methanol at room temperature, thus avoiding the alkalinity or 
acidity, or reductive conditions, which would remove 1-O-acyl groups or reduce 
alkenic linkages. One of us has already reported the preparation of 2,3,4,6-tetra-U- 
(chloroacetyl)-D-glucopyranose’, a compound that is a possible intermediate in the 
preparation of I-O-acyl-D-glucoses in which the acyl group bears an alkenic bond. 
We now report the preparation of benzyl 2,3,4-tri-O-(chIoroacetyl)-B-D-gluco- 
pyranosiduronic acid (2), a fairly stable intermediate for the preparation of I-O-acyl- 
D-glucopyranuronic acid derivatives where in the I-O-acyl group is unsaturated_ (It 
has already been shown that benzyl ether groups may be reductively removed without 
affecting the chloroacetyl group ‘.) 

Benzyl j_?-D-glucopyranoside2 was tritylated at O-6 and the resulting ether was 
chloroacetyIated to yield benzyl 2,3,4-tri-U-(chloroacetyl)-6-O-trityI+D-gluco- 
pyranoside (1). Detritylation yielded a mixture of (mainly two) compounds from 
which a crystalline compound having the composition C,9H2,C1,09 was isolated; 
this may be benzyl 2,3,6-tri-O-(chIoroacetyl)+D-glucopyranoside, arising from 
O-4+ O-6 acyl migration. Consequently, a further portion of 1 was detritylated, and 
the reaction mixture was immediately treated with potassium permanganate in acetic 
acid, so that oxidation of the hydroxymethyl group to a carboxyl group would occur 
without delay. From the resulting mixture, crystalline benzyl 2,3,4-tri-O-(chloro- 

*Dedicated to the memory of Dr. Hewitt G. Fletcher, Jr. 
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the excess of permanganate, water (4 vol.) was added, the mixture was extracted with 
chloroform, and the extract was washed with water, dried (sodium suifate), and 
evaporated to a syrup which was chromatographed on a column of silica gel with 
benzene as eluant (to remove the triphenylmethane). The eIuant was then changed to 
(a) 4:l (v/v) benzene-ether and (6) 40:lO:l benzene-ether-acetic acid to yield the 
acidic material. The product crystallized partIy from benzene. This compound 
(500 mg) was unstable and could not be freed entirely from trace impurities; m.p. 131- 
134”, r43 -25.5” (c 1, dichloromethane). Chemical-ionization mass-spectroscopy 
showed an (M+ 1) peak of 513 corresponding to acid 2 (three chlorine isotopes). 

Anal. CaIc. for C1gH19C1301 ,, : C, 44.42; H, 3.72; Cl, 20.70. Found: C, 44.18; 
H, 3.53; Cl, 19.99. 

Methyl @enzyZ ~,~,~-~~i-~-(C~~~O~O~C~i~~)-8_D-g~ZiCOp~~~~OSi~U~O~~~~ (3). - 
The methyl ester of 2 was prepared by the addition of diazomethane. The product 
was purified on a chromatography column of silica gel, to yield crystals of 3, m.p. 123- 
125“, [dt],, -21” (c 0.4, dichloromethane). The n.m.r. spectra of 2 and 3 had the 
expected peaks; that of 2 had signals for three chloroacetyl groups and one phenyl 
group, and that of 3 had a distinct signal for the methyl ester at 220 Hz, apart from 
the signais for the chloroacetyl and phenyl groups. 

Anal. Calc. for C20HZ1C13010. - C, 45.51; H, 4.01; CI, 20.15. Found: C, 45.36; 
H, 3.74; Cl, 19.76. 
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extract was successively washed with water, saturated sodium hydrogen carbonate, and water, dried 
(sodium sulfate), and evaporated under diminished pressure. The residue was separated on a column 
of silica gel with I:3 hexane-ether, to yield two compounds. The faster material (prisms) prepon- 
derated and had m.p. 137-138”. 

Anal. Cab. for CL9HZ1C1309: C, 45.66; H, 4.24; CI, 21.28. Found: C, 45.85; H, 4.33; Cl, 21.03. 
The slower material (needles) could not be purified (m.p. 115-132”). The faster material, when 

treated with chromium trioxide in 1.5~ sulfuric acid, gave mostly a product that was indistin- 
guishable from the starting material by t.1.c. The product also showed the same rate of movement in 
t.1.c. in the presence of pyridine, suggesting that it was not an acid, and, hence, that the starting 
material was benzy1 2,3,6-tri-O-(Chloroacetyl)-&D-glucopyranoside. 


