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Methyl or-D-ahropyranoside (2) is usually prepared from methyl a-D-ghlco- 
pyranoside by successive benzylidenation, p-toluenesulfonylation, epoxide formation, 
alkaline hydrolysis, and acid hydrolysis. The procedure is time-consuming, requiring 
S-20 days, and the yield is 40-50%, depending on the exact method used’. The 
synthesis may be greatly improved by employing monomolar methanesulfonylation 
of methyl 4,6-O-isopropylidene-cr-D-glucopyranoside2, followed by generation, in situ, 

of an epoxide, and its hydrolysis to methyl 4,6-U-isopropylidene-a-D-altropyranoside 
(1). Compound 1 is obtained in - 55% yield, based on methyl a-D-glucoside, and only 
2-3 days are required for the preparation. Compound 1 may be hydrolyzed to methyl 
a-D-altropyranoside (2), or isomerized to methyl 3,4-O-isopropylidene-a-D-altro- 
pyranoside (3), each obtained in almost quantitative yield. 

General. - Solutions were evaporated under diminished pressure at ~40”. 
G.1.c. was performed with a Perkin-Elmer 801 chromatograph, by using a column 
(2 mm y: 100 cm) of 3% of ECNSS on Embacel at 175”, with nitrogen as the carrier 
gas. Sample composition was estimated by weighing the peaks. T.1.c. was conducted 
with 0.25-mm (thick) layers of Silica Gel G (E. Merck) with the irrigant shown in 
parentheses. Pyridine was stored over potassium hydroxide for >24 h before use. 

Methyl 4,6-O-isopropylidene-or-D-altropyranosid (1). - Methyl a-D-ghco- 

pyranoside (4.0 g), p-toluenesulfonic acid hydrate (0.04 g), 2,2dimethoxypropane 
(16 ml), and NJ%dimethylformamide (16 ml) were stirred together for 16 h at 23”. 
Sodium hydrogen carbonate (1.2M; 10 ml) and water (30 ml) were added successively, 
and the solution was extracted for 6 h with chloroform. The extract was dried 
(MgSO,), and evaporated under diminished pressure, the bath temperature being 
raised to 70” to remove the NJ-dimethylformamide. Xylene (6 x 4 ml) was added to 
and evaporated from the residue until this formed a brittle gel which was then dried 
for 5 min at 70”/0.01 torr. 
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(5 ml) were collected. Fractions 1-6 yielded 3 (0.49 g, 98%) which crystaliized slowly 
on nucleation with authentic3 3, to give material having m.p. 57-60”. A sample was 
acetylated, and the acetate examined by g.1.c. and found to contain -98% of 3, - 1% 
of 2, and - 1% of an unidentified compound. Although 3 forms large crystals, 
crystallization seems to be inhibited by even small proportions of impurities, and no 
conditions were found for satisfactory recrystahization. The product was dissolved in 
ethyl acetate (1 mI), hexane (1.3 ml) was added, and the solution was nucleated, and 
kept for 4 days at 3”; this gave pure 3 (0.22 g), m.p. 61-62”, alone or mixed with 

authentic3 3; [ar],, + 103” (c 1.66, water); lit.3 m.p. 61-62”, [c&, + 102” (c 1.7, water). 
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