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Considerable successryz has been achieved in the synthesis of 1,2-c&glycosides 

having the galacto or gluco configuration, by using a non-participating group at C-2 and a 

suitable leaving-group at C-l. In disaccharide synthesis, however, few examples have been 

recorded of the use of this principle for preparing /I?-D-mannopyranosides3*4_ 

We now report on a route to fl-D-mannopyranosides, in four steps from D-mannose, 

including deprotection. D-Mannose was converted into the crystalline 2,3:4,6-di-O-cyclo- 

hexylidene-cr-D-mannopyranose in 55% yield5 ; purification by chromatography was un- 

necessary. Treatment of the acetal with methanesulfonyl chloride in dichloromethane con- 

taining triethylamine afforded 2,3:4,6-di-0-cyclohexylidene*-D-mannopyranosyl chloride 

that was sufficiently pure for direct use in the next reaction step; the mannosyl chloride 

may be crystallized. Treatment of the mannosyl chloride with the sodium al!.oxide in a solu- 

tion of the alcohol gave good yields of the methyl and isopropyl fl-D-mannoside derivatives. 

Treatment of the mannosyl chloride in dichloromethane with 1,2:3,4-di-O-isopropylidene- 

cr-D-galactopyranose in the presence of silver carbonate and molecular sieve (4 A) afforded 

the &linked disaccharide in 75% yield. Removal of cycIohexylidene5 and isopropylidene 

groups with aqueous acetic acid at 100” afforded the known, crystalline 6-afl-D-manno- 

pyranosyl-D-galactose6. Preliminary experiments with carbohydrate aglycons containing 

secondary hydroxyl groups gave yields in the 30-60% range. 

A solution of methanesulfonyl chloride (4.8 g) in dry dichloromethane (10 ml) 

was added dropwise to a stirred solution of 2,3:4,6-di-O-cyclohexylidene-ar-D-manno- 

pyranose’ (3.4 g) in dry dichloromethane (100 ml) containing triethylaminesy7 (10 ml). 

The solution was stirred at 40’ for 2 11, cooled to room temperature, washed with water, 

dried over silica ‘:el, filtered, and concentrated_ The product was purified by filtration 

through a short column of silica gel [toluene-dichloromethane (1: l)]. 2,3:4,6-Di-O-cyclo- 

hexylidene-rr-D-mannopyranosyl chloride (1; 3.0 g, 83%) was obtained as a chromatcgraph- 

ically homogeneous (t.1.c.) syrup, [cK]~ +47” (c 4.5, chloroform), lvhich was used in the 

glycosylations described below. When crystallized from piopan-2-01, 1 had m-p. 87-88”, 

[Or ]D ‘O +47O (c 5, chloroform)_ 

A solution of 1 (1.0 gj _ m dry methanol (30 ml) containing sodium methoxide 

(0.25 g) was stirred at room temperature overnight, and then concentrated. The product 
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was purified by passage through a column of silica gel (toluene-ethyl acetate, 4: I), to 

yield methyl 2,3:4,6&-O-cyclohexylidene&D-mannopyranoside (0.9 g, 96%), m-p. 
128-129” [from light petroleum (b-p. 40--600)], [a]$’ -82” (c 2, chloroform). A solution 

of the mannoside (1.6 g) in 80% aqueous acetic acid (15 ml) was heated at 100” for 1 h 
and then concentrated. The resulting syrup crystallized from propan-Z-al, to yield methyl 
/3-D-mannopyranoside isopropylatesyg 0 8 ( _ g, 71%): m-p. 67-70°, [a]: -57O (c 2, water). 

The reaction of 1 with propan-2-ol (on the same scale and in the same manner as 
that described for methanol, except that a reaction temperature cf 40” was used) gave 
syrupy isopropyl 2,3:4,6-di-0-cyclohexylidene-P_D-mannopyranoside (0.8 g, 75%), [cY]~ 
-89O (c 3, chloroform)_ 

Compound 1 (0.50 g) was added to a stirred mixture of 1,2:3,4-d&U-isopropyl- 
idenea-D-galactopyranose (O-26 g), silver carbonate (0.40 g), and molecular sieve (4 A, 
1.5 g) in dry dichloromethane (5 ml). The mixture was stirred in the dark at room 
temperature for 24 11, diluted with acetone, filtered, and concentrated_ Purification on a 
column of silica gel (toluene-ethyl acetate, 3 : 1) yielded 6-O-(2,3:4,6-di-O-cycloleJyl- 
idene-~-D-man~~opyranosyl)-l,2:3,4-di-O-isopropylidene~-D-gaIactopyranose (2; 0.44 g, 
75 %), [cx]~ -82” (c 1, chloroform). 

A solution of 2 (0.3 g) in 60% aqueous acetic acid (15 ml) was heated at 100” for 
3 h. The solution was concentrated to a syrup that crystallized from ethanol-water, to 

give 6-Qfi-D-mannopyratlosyl-D-galactose (0.11 g, 63%), in.p. 178-180°, [a):!& +22” 

(5 min) + 0” (24 11) (c 0.7, water), in agreement with literature values6 _ 
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