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An Easy Route to Methyl 6-0-Alkyl Glycosides
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Abstract: Methyl 6-O-alkyl-glucopyranosides were obtained in excellent yield from methyl 6-deoxy-6-iodo-
glucopyranoside and the appropriate alcohol in the presence of chlorine.

The selective functionalization of carbohydrates and their derivatives by alkyl groups is a subject of
continuing interest. The conventional approach to such ethers is based on the protection of the more reactive
groups, followed by alkylation with an excess of a reagent, and subsequent deprotection. This approach is
more and more replaced by direct regioselective mono, di-, or trialkylation!. The methylation techniques are
variants of the Williamson reaction and are generally used in oligo and polysaccharide structure analysis, as
well as a method of ring size? assignment. Usual methylation reagents are either dimethyl sulfate® or methyl
iodide#; the former is used in conjunction with a strong alkali, which serves to promote ionization of the
pertinent hydroxyl function, and the latter with an agent such as silver oxide, which has a catalytic role as well.

Introduction of fatty alkyl chains on carbohydrates leads to the formation of nonionic surfactants. A
new approach to the synthesis of methyl 6-O-alkyl-glycopyranosides is proposedS. The starting materials are
the methyl 6-deoxy-6-iodo-glycopyranosides which were prepared in almost quantitative yields using a
Vilsmeier-Haack's type reagentS. These compounds are very sensitive to alcaline medium in which they are
prone to dehydrohalogenation leading to the formation of double bound and/or anhydro derivative depending
on the configuration of the starting sugar58.7. In alcohol and in the presence of chlorine these compounds give
exclusively the corresponding methyl 6-O-alkyl-glycopyranosides (Figure 1).
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Figure 1

Reaction of chlorine on ethyl alcohol produces ethyl hypochlorite and hydrogen chloride, the former is
responsible for the yellow colour of the solution. In the presence of unchanged alcohol, the hypochlorite very
quickly breaks down into acetaldehyde and hydrogen chloride8:

CH,CH,0H + Cl, - CH,CH,0Cl + HCI
CH,CH,0C! - CH,CHO + HCI
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Due to the presence of hydrogen chloride, the aldehyde polymerized to paracetaldehyde. The alkyl
hypochlorites have been little studied, owing to their explosive properties?, but when generated in situ they
quickly react with iodides present in the alcoholic solution (2 min). Addition of mixed resin to remove
hydrogen chloride inhibit formation of by-products .Thus;

RI+Cl,+ R'OH — ROR' + ICI + HCI

The problem of the solubility of the starting iodide can be solved by acetylation of the remaining hydroxyl
groups. Addition of carbon tetrachloride allows to minimize the volume of alcohol used. In some case, carbon
tetrachloride is necessary to solubilized the appropriate alcohol.

In a typical experiment, chlorine is generated by oxydation of concentrated hydrochloric acid (2 mL) with
potassium permanganate (0.35 g). It paddles through the appropriate alcoholic solution (50 mL) containing the
corresponding iodide (0.5 g). After demineralization (Amberiite® MB1113) and evaporation to dryness in
vacuo, the oily residue is distilled under reduced pressure. Products were characterized by their 13C NMR
spectra and their microanalysis.

Compounds Yield (%) Boiling point [alp
under 4 Pa (°)
methyl 6-O-methyl-a-p-glucopyranoside 19 85 135 +143 (c 1.8, MeOH)
methyl 6-O-ethyl-ct-p-glucopyranoside 74 140 +156 (c 0.7, EtOH)
methyl 6-O-hexyl-a.-p-glucopyranoside 85 165 +91 (¢ 0.6, CHCl,)
methyl 6-O-octyl-0-p-glucopyranoside 83 175 +57 (¢ 1.3, CHCl,)
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