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We have found1 that hydrogenolysis of 2,3-di-O-benzyl-4,6-O-benzylidenehexo- 
pyranoside-- containing a traits-fused ring system yields the Ltbenzyl ethers, whereas 
the c&fused analogues yield both 4- and 6-O-benzyl derivatives. We now report that 
the hydrogenolytic ring-cleavage of 2,3-di-O-allyl-4,6-O-benzyhdenehexopyranosides 
offers a simple route to 4-O-benzylhexopyranosides. 

Allylation of benzyl 4,6-O-benzylidene-fl-D-glucopyranoside’ and hydrogeno- 
Iysis of the 2,3-di-O-ally1 derivative with the LiAIH,-AIC13 reagent gave benzyl 
2,3-di-U-allyl-4-0-benzyl-P-D-glucopyranoside which, upon removal of the ally1 

gfoups3, gave benzyl 4-O-benzyl-P-D-glucopyranoside. Lrkewise, benzyl 4,6-U- 
benzylidene-cc-D-mannopyranoside4 was converted into benzyl 4-O-benzyl-cr-D- 
mannopyranoside. 

Conversion of benzyl 4,6-O-benzylidene-p-D-galactopyranoside’ into the 
2,3-di-O-aIIy1 derivative folIowed by reduction with the LtAlH,-AICI, reagent 
yielded an 81: 19 mixture (g.1.c.) of benzyl 2,3-di-O-allyl-4-O-benzyl- and benzyl 
2,3-di-O-ally&6-0-benzyl-j?-D-galactopyranoside. Removal of the ally1 groups from 
the former compound gave benzyl 4-O-benzyl-b-D-galactopyranoside. 

The foregoing benzyl 4-0-benzylhexopyranosides, each of which consumed 
N 1 mol. of periodate without liberation of formic acrd, were synthesised from the 
corresponding benzyl 4,6-O-benzylidenehexopyranosides in three steps in good 
yields. The synthesis of methyl 4-0-benzyl-a-D-glucopyranoside by the conventional 
tritylation procedure required eight steps’. 

EXPERIMENTAL 

Melting points (uncorrected) were determined with a Kofler apparatus. T.1.c. 
and column chromatography were performed on Kieselgel G; detection was effected 

in t.1.c. by charring with 50% sulphuric acid. G.1.c. was carried out on a Hewlett- 
Packard 5830A instrument fitted with a helical stainless-steel column (2ft x 0 4 mm 
i-d.) packed with 10% of UCW-982 Chromosorb WAW/DMCS (SO-100 mesh). 
The temperature programme was started from 250” at 5”/min. The carrier gas was 
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nitrogen at 20 ml/min. Optical rotations were measured with a Perk&Elmer 241 
automatic polarimeter. ‘H-N.m.r. spectra were recorded with a Jeol MH-100 spectro- 

meter. 
Benzy-yl 2,3-di-O-nllyI-4,6-O-be~~=ylidene-~-~-glucop~~ra~~oside. - Sodium hy- 

dride (6 g) was added portionwise to a solution of benzyl 4,6-U-benzylidene-P-D- 
glucopyranoside’ (9 g) in dry N,N-dimethylformamide (50 ml) with stirring. The 
mixture was kept at 25” for 30 min and then cooled to 0”. Ally1 bromide (22 ml) was 
then added dropwise followed by stirring at room temperature for 20 h. Excess of 
NaH was decomposed with methanol, and the mixture was concentrated, and then 
treated with chloroform (200 ml) and water (100 ml)_ The chloroform layer was 
washed with water (5 x 100 ml), dried (Na$O,), and concentrated. Crystallisation 

of the residue from hexane (230 ml) gave the title compound (9.91 g, ?O%), m.p. 
110-l 11 O, [a],, -63” (c 0.61, chloroform), RF 0.76 (benzene-methanol, 96:4). 

Anal. Calc. for CZ6H3e06: C, 71.21; H, 6.89. Found: C, 71.18; H, 6.95. 
Berlzyyl 2,3-di-O-nII1 I-4-0-betlzyl-P-D-ghcopyratjoside_ - To a solution of the 

foregoing compound (6.6 g) in dichloromethane (50 ml) and ether (30 ml) was 
added LiAlH, (0.86 g) with stirrmg, and the mixture \vas heated to reflux. A solution 
of AIC13 (3 g) in ether (20 ml) was then added during 5 min, and boiling was eon- 
tinued for 2 h. After cooling, the excess of reagent was decomposed with ethyl 
acetate, and Ai( was precipitated with water. The reaction mixture was diluted 

with ether (100 ml), the organic layer was decanted, and the precipitate was washed 
with ether (3 x 50 ml). The combined ethereal solutions were washed with water 
(3 x 50 ml), dried (Na?SO,), and concentrated, to give the title compound (6.2 g, 
94 %) which was used for the next steps without any further purification_ Recrystallisa- 
tion from ethanol afforded material having m.p. 7%SO”, [~]u -25” (c 1.67, chloro- 

form), RF 0.44 (benzene-methanol, 96 :4), T 3.70 min. 
Anal. Calc. for C26H3206: C, 70.89; H, 7.32. Found: C, 70-75; H, 7.28. 
Bemy1 4-O-bemyi-B-D-gIrrcopyranoside_ - A mixture of the foregoing com- 

pound (4.7 g), dry methyl sulphoxide (50 ml), and potassium tert-butoxide (4.7 g) was 
stirred at 100” for 2 h, cooled, diluted with water (200 mi), and extracted with 
chloroform (3 x 50 ml). The combined extracts were washed with water (5 x 50 ml), 
dried (Na2S04), and concentrated. The crystalline residue was stirred with HgO 
(1.86 g) in acetone-water (10 : 1, 100 ml), and a solution of HgCI, (2.33 g) in acetone- 
water (10 : 1, 25 ml) was added dropwise. Stirring was continued for 30 min and then 
the reaction mixture was filtered through Celite and concentrated_ A solution of the 
residue in chloroform (100 ml) was washed successively with aqueous 5 o? KI (3 x 
50 ml) and water (3 x 50 ml), dried (Na,SO,), and concentrated. Crystallisation 
of the residue from ethyl acetate-hexane gave the title compound (1.90 g, 52 %), m-p. 

103-104”, [aID -25.5” (c 0.83, chloroform), I?, 0.28 (benzene-methanol, 9: 1). 

N.m.r. data (Me2SO-dG)- 6 7.25-7.00 ( m, 10 I-J, aromatic), 5.08 (d, 2 H, HO-2,3), 

4.61 (q, 2 H, PhCH2), 4.59 (q, 2 H, PhCH,), 4.57 (t, 1 H, HO-6), 4.19 (d, 1 H, H-l), 
and 3.70-2.90 (m, 6 H, H-2,3,4,5,6,6’). 

Anal. Calc. for C2,,HZ406: C, 66.65; H, 6.71. Found: C, 66.61; H, 6.74. 
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Anal. Calc. for C,,HzaOB: C, 66.65; H, 6.71. Found: C, 66.52; H, 6.73. 
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