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ABSTRACT 

During the methylation of ethyl 2,3,4,-tri-O-acetyl-/?-D-glucopyranoside with 
methyl iodide and silver oxide in N,N-dimethylformamide, an O-4+0-6 acyl migra- 
tion occurs to give ethyl 2,3,6-tri-O-acetyl-4-O-methyl-j3-~-glucopyraranoside; a con- 
comitant O-340-4 migration gives rise to a 3-O-methyl derivative. 

INTRODUCTION 

Ethyl 4-O-methyl-/?-D-glucopyranoside has been synthesized, as a simple model 
system to represent a single, inner D-ghCOp~a~OSe unit in a cellulose molecule, as 
part of an investigation of the mechanism of the alkaline cleavage of internal glycosidic 
bonds in cellulose. It was necessary for the model compound to be substituted at 04, 
have a B-glycosidic bond, and have dissimilar groups at C-l and C-4 to permit dis- 
tinction between the points of elimination when the molecule is degraded in an alkaline 
medium. 

The starting material was 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl bromide’ 
1, which was converted into the ethyl j?-glucoside 2 by the Koenigs-Knorr reaction. 
Helferich and Wedemeyer2 prepared compound 2, but reported a yield of only 48%. 
The product is sparingly soluble in ethyl alcohol, and crystallized from the reaction 
solution. Filtration through Celite to remove the silver oxide and calcium sulfate also 
removed about half of the crystalline product, but washing the filter pad with acetone 
allowed isolation of 2 in a yield of 88%. 

Deacetylating 2 with sodium eihoxide gave the syrupy glycoside 3, which cry- 
stallized as a hygroscopic solid after several days in the cold. 

Tritylating 3 with chlorotriphenylmethane in refluxing pyridine, followed by 
acetylation, gave ethyl 2,3,&ri-&Xetyl-6-O-trityl-fl-D-ghlcopyranoside (3. The 
trityIation reaction did not go to completion, and it was necessary to isolate the 6-0- 
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to give a thin, light-yellow syrup. The syrup was dissolved in a small volume of 
chloroform, and applied to a column as described previously. Elution with solvent A, 
followed by combination and concentration of the pure fractions, gave 1.6 g of 7 
which, on recrystallization from hot ethanol had m.p. 69-70”; [or]? -39.4” (c 1.85, 
chloroform): RF, (solvent A), 0.57 +0.04. This product was used to prepare the 
sample A described in Table I. 

Anal. Calc. for C,,H,,09: C, 51.72; H, 6.94. Found: C, 51.59; H, 6.89. 

EGzyi 2,4,6-Tri-O-acetyI-3-O-metZ~yl-B_D-gIucopyr~oside. - From the previous 
column separation there was obtained another crystalline fraction (200 mg), which 
on recrystallization from ethanol had m.p. 98”, [a]g -41.6” (c 0.75, chloroform); 
R, (solvent A) 0.46+0.04. This product was used to prepare Sample B (Table I). 

Anal. Calc. for C,,H,,O,: C, 51.72; H, 6.94. Found: C, 51.80; H, 6.94. 
Ethyl 4-O-?nethyZ-/?-D-gZucopyranoside (8). - Compound 7 (2 g) was dissolved 

in 2~ sodium ethoxide (50 ml) in abs. ethanol and kept for 18 h at 25”. The solution 
was neutralized with cation-exchange resin, as described previously, and concentrated 
to a solid mass. Two minor compounds, RF 0.76 +0.02 and 0.94 kO.04 (solvent B), 
interfered with the crystallization, and therefore the syrup was dissolved in a small 
volume of ethanol and purified by column chromatography in solvent B, as previously 
described_ Combination and concentration of the pure fraction, followed by recry- 
stallization from hot ethyl acetate, gave 0.9 g (70%) of 8; m-p. 133”, [c&’ -29.2” 
(c 0.65 water); RF (solvent S) 0.48 kO.04. 

Anal. Calc. for CgH1806: C, 48.64; H, 8.16. Found: C, 48.37; H, 8.19. OCH3, 
13.95; Found, 14.00. OCH,CH,, 20.25; Found, 20.32. 

Hydrolysis of ethyl mono-0-methyl-/3-D-glucopyranosides. - Compound 8 
(50 mg), or the deacetylated 3-methyl ether (50 mg), was added to 2~ HCl (50 ml), 
and the solution was heated in sealed glass tubes for 12 h at 95”. After cooling, the 
solution was concentrated to a light-yellow syrup. Water (5 ml) was added, and the 
solution was again concentrated. This procedure was repeated three times, followed 
by final concentration with ethanol-benzene (4:1, Y/Y). The mono-O-methyl-D- 
glucoses each had RF in solvent B of 0.19 20.03. 

G.l.c. analysis. - Trimethylsilyl ethers of the foregoing mono-O-methyl-D- 
glucoses were analyzed by g.1.c. on a column (l/8 in. x 12 ft) of 19.5% Carbowax 
2OM on Chromosorb W (SO-100 mesh) at 150”. The results are given in Table I. 
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