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Methylation of hydroxyl groups is an important reaction in carbohydrate chem- 
istry which is used both for preparative purposes and, especially, in structural studies. In 
most of the methylation procedures, methyl sulfate or methyl iodide is used together with 
a strong base, such as sodium hydroxide, silver oxide, or methylsulfmyl anion. O-Acyl 
groups present in the sugar reactants are cleaved or may migrate. Carbohydrates containing 
base-labile substituents can, however, be methylated with diazomethane-boron trifluoride’ . 

The presence of a strong Lewis acid, however, limits the scope of this reaction. The high re- 
activity of methyl trifIuoromet&mesulfonate (methyl triflate) should make it a suitable re- 
agent for methylation of carbohydrates under mild conditions, and we now report studies 
with this reagent. 

On alkylation with a triflate*, a base should be present to neutralize the liberated 
acid. In preliminary experiments, methyl 2,4,6-tria-methyl#D-ggucopyranoside (50 mg) in 
dichloromethane (3 ml) at 80” was treated with methyl triflate (330 mg), using solid potas- 
sium carbonate’ as the base. The reaction was monitored by g.1.c. AlI starting material had 

disappeared after 30 min, but in addition to the expected methyl 2,3,4,6_tetraO_methyl$-D 
glucopyranoside, the corresponding a-D-glucoside was also formed. The ratio of a- to /3- 
glucoside was approximately 1 : 1, but increased on prolonged reaction time. The anomer- 
ization is obviously caused by the strong acid, demonstrating that the neutralization with 

potassium carbonate is not sufficiently effective. 
On benzylation using berql triflate, Lemieux and Kondo3 used 2,4,6_trimethyl- 

pyridine as base. This substance, however, was rapidly N-methylated in the presence of 

methyl triflate. The strongly sterically hindered bases 2,6-d&terr-butylpyridine and 2,6-di- 
terr-butyl4methylpyridine proved to be satisfactory, and, using the procedure given below, 
the following substances were methylated: methyl 2,3di&-acetyle-D-glucopyranoside, 

methyl 2,3,4-tri)_acetyl+?-D-glucopyranoside, 1,2,3,2’,3’,4’,6’-hepta&acetyl-P_maltos, 
and 1,2 5,6-di_O-isopropylidene+D-glucofuranose. 

The substance (0.2 mmol) and the base (4.0 mmol) in a 10-ml serum flask.were 
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In conclusion, reaction with methyl triflate and a sterically hindered, weak base 
seems to be a versatile method for methylation of carbohydrates c&taking base- and/or 
acid-labile groups and might open interesting possibilities in structure elucidation of natural 
products. 
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