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Newer preparative routes to g-glycosides are in constant demand, 

particularly with the current interest in biologically relevant areas such 

as the aminoglycoside, 
1 and related sugar-containing antibiotics, 

2 
and 

various types of oligosaccharides, including those of the blood group sub- 

stances. 
3 Current synthetic objectives along these lines necessitate the 

union of specific saccharide units, in which the anomeric integrity of the 

natural prototype compound is preserved, in order to ensure the maintenance 

of the anticipated biochemical effects. 

We describe in this paper, a novel synthesis of disaccharides and 

pseudodisaccharides containing the c-$-g-ribofuranosyl unit, based on the 

reaction illustrated below (only one diastereomer is shown). 
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The anticipated success of this reaction was based on the premise 

that cyclic amide acetals (e.g. dimethylaminomethylene acetals) of vicinal 

diols, may be sufficiently reactive as glycosidating agents toward anomeri- 

tally activated sugar derivatives particularly in the presence of a Lewis 

acid. 
4 

In a typical example, a cooled solution of l-g-acetyl-2,3,5-tri- 

g-benzoyl-B-D-ribofuranose 1 (1 mmole) in dry dichloromethane (10 ml) was _ 

treated with stannic chloride (1.5 mmole) at 0'. After 10 min, a solution 

of the 1-(dimethylamino)methylene acetal derivative 5 
of cis-1,2-cyclohexa- 

nediol (1 mmole) in the same solvent (1 ml) was added. After stirring over- 

night at 25', the solution was poured into aqueous bicarbonate, and after 

extraction with chloroform and usual manipulation, the resulting product 

was purified by chromatography over silica gel (5% EtOAc-benzene), to give 

2-~-fo~yl-l-cyclohexyl(2,3,5-tri-~-benzoyl-~-~-ribofur~oside), 4, as a 

colorless syrup (~O%);]CY+]~" 6,7 +14.9" (c 1.8, CHCR3). Methanolysis (reflux,Qh) 

of the G-formyl group, gave the Z-hydroxy derivative 5, as a colorless 

syrup in over 90% yield;[alD 23 +49.8" (c 1.6, CHCR3). Treatment with sodium 

methoxide, followed by acetylation (Ac20, pyr.) gave the peracetylated gly- 

coside 5, as a syrup (quant.)[a]g3 -17.1" (c 0.56, CHC(13); M+ -73, m/e 343 

(CXH23'8) ’ Chromatographic separation of the mixture of glycosides 7 resul- 

ting from de-g-acylation,gave the two diastereoisomeric glycosides,mp 127- 

128";[a]i3 -30° (MeOH); and mp 142-143";[ al:’ -67” (MeOH) respectively. 

Extension of the glycosidation to cyclic acetals derived from 

carbohydrates, 
8 led to effective syntheses of disaccharides containing the 

!3-B-ribofuranosyl unit. Thus, with methyl 3,4-_Ml-(dimethylamino)methylene] 

-2-o-methanesulfonyl-8-g-arabinopyranoside 8, there was formed the crystal- - 
23 

line disaccharide 9 (70%); mp 164-165" (MeOH);[crlD -43.16' (c 1.7, CHCt3) * 

Treatment with sodium methoxide followed by acetylation gave the tetracetyl 

derivative 10 as a syrup, [cz]k3 -80.3' (c 1.4, CHC113); PI+ 542; Mt -32, m/e 

510. Methanolysis of compound 2 gave the deformylated disaccharide deriva- 

23 
tive 11 as an amorphous solid (quant.); [aID __ 

-33.1' (c 0.9, CHCa3). 
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Chemical evidence for the structure of the disaccharide in this and 

other cases, was secured from different hydrolytic studies which, as expected, 

gave the component sugars. The position of linkage in compound 9,, follows 

from its behavior in the presence of sodium methoxide (at 25", or at reflux 

in MeOH). A 4-O-substituted disaccharide would have formed an epoxide with - 

loss of the methanesulfonyloxy group, as shown in model experiments. Other 

disaccharides were similarly prepared. 

Several unique features are worthy of comment with regard to this 

novel method of saccharide synthesis in this series: a. the reaction occurs 

under very mild conditions, with amide acetals derived from simple dials, as 

well as from those of sugar derivatives, b. there appears to be an apparent 

preference for glycosidation by one of the two oxygen atoms of the acetal 

function in the case of polyfunctional molecules, c. the glycosidations 

require no more than an equivalent amount of amide acetal derivative with 

respect to the substrate, and they are stereocontrolled. d. the hydroxyl 

group that is vicinal, and *-disposed relative to the newly formed glyco- 

sidic bond in the aglycone portion, is protected in the form of a formyl 

ester in the product, most likely as a result of the hydrolysis of the inter- 

mediate iminoester salt (e.g. z+P). ’ Subsequent selective cleavage of the 

formate ester, exposes an isolated hydroxyl group in the molecule that can 

be subjected to further chemical manipulations. This feature could have 

important preparative applications, particularly in a scheme that requires 
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the stepwise synthesis of pseudosaccharides of the aminoglycoside type, l,lQ 

and eventually of oligosaccharides in general. A common structural feature 

in one class of these important antibiotics, is the presence of the 5-g-(B-2 

-ribofuranosyl)deoxystreptamine unit. 11 Extension of the presently descri- 

bed glycosidation reaction to include cyclic amide acetals of polyfunctional 

cyclohexane 1,2-diols, would lead to a variety of biochemically relevant and 

synthetically useful 

progress and will be 
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