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Abstract: Hydrazine reacts smoothly v&h sugars having a glycosidic SubstiNent when the glycosyl moiety is 

located on a carbon atom adjacent to au aldehyde or lceto group. resulting in cleavage of the glycosidic linkage. 

In excess hydrazine. the released glycoside forms a hydrazone from which the reducing sugar may be recovered 

in high yields. 

Reported herein is a novel cleavage of a glycosidic linkage when the glycosyl moiety is located on a carbon 

atom adjacent to an aldehyde or keto function.’ In the development of a methodology for the controlled 

sequential removal of monosaccharides from the reducing end of oligosaccharides, our objective has been N 

restrict the chemistry to the reducing monosaccharide in such a way as to first, introduce an aldehyde or keto 

group adjacent to the glycosidic linkage,2 and second, cleave the glycosidic bond through reaction with a 

hydrazino compound, as depicted in the example in Scheme I. 

Scheme I 

Thus, the trisaccharide 1 (&D-GlcpNAc-[l-6]-&D-Galp-[l+DGlc) upon borohydride reduction gave 2 

having a CsubstiNted D-ghrcitol residue at the former reducing end3 Highly regioselective oxidation with lead 

tetraacetate at -73°C gave 2, having a 2-substiNted D-eg&OSe at the reducing end.4 Treatment of 3 with 
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hydrazine cleaved the glycosidic linkage, giving the disaccharide product derived from the nonreducing portion 

of the molecule, which reacted further to form the hydrazone 4. Cleavage of the hydrazone was achieved by 

Wacetylation, followed by mild acid hydrolysis of the resultant acetohydrazide derivative5 giving the reducing 

disaccharide, s in %% yield from 2. 

A key step in the reaction series is the reaction between a hydrazino compound and sugars having a 

glycosidic substituent on a carbon atom adjacent to the carbonyl group, shown more generally in Scheme II. 

Our evidence indicates that the reaction proceeds via generation of an azoethylene derivative 5, which is 

susceptible to further rearrangements depending on the nature of the R groupsp Mechanistically similar 

reactions have been reported in the elimination of a 2-U-ace@ group from acyclic, peracetylated 

phenylhydrazones of monosaccharides, to give phenylazoethylene derivatives,’ and in the reaction of hydrazine 

with a&epoxy ketones to give allylic alcohols.* 

scheme II R’ 

(GlycoaW~P * 

R2 

H/N-N\H 
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To assess the generality of this reaction, several compounds were either obtained or prepared, having a 

glycosidic substituent on a carbon adjacent to an aldehyde or keto group9 The compounds 2-0-a-D- 

mannopyranosyl-D-mannose ( 2 ). 3-O-a-D-glucopyranosyl-D-fructose ( 8 ), 2-O-a-D-glucopyranosyl-D-glucose 

( 9 ). and 2-o-p-D-glucopyranosyl-D-glucose ( u ) were obtained commercially. The compounds 3-acetamido- 

3deoxy-2-O-(&D-galatopyranosyl)-L-threose (11). 4-acetamido-4deoxy-2-0-(&DgaIactopyranosyl)-L-xylose 

( 12 ). and 2-O-a-D-glucopyranosyl-glycolaldehyde ( 13 ) were prepared by lead tetraacetate oxidation2 of 2- 

acetamido-2-deoxy-3-0-(B-D-galactopyranosyl)-D-galactitol (for 11), 2-acetatnido-2-deoxy-4-O-(~-D- 

galactopyranosyl)-D-glucitol (for 12 ), and 6-o-a-D-glucopyranosyl-D-glucitol (for u ). 

Following hydrazine treatment and release of the hydrazone grou~,~ the results (Iable 1) demonstrate that 

cleavage of the glycosidic bond proceeds whether the glycoside is of a or p configuration, and whether the 

glycoside is adjacent to an aldehyde or keto function. In addition, the released sugars that were examined did 

not undergo epimerization at C-2 or enolization reactions under the mild conditions of the hydrasine treatment. 

The facile conditions of the reaction, combined with the high rates of lead tetraacetate oxidation of alditols as 

compared to glycopyranosides at low temperatures, should enable the reaction series to be applied to a variety 

of stnlctures. 
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Table 1: Reaction of hydrazinc with compounds having a glycosidic substitucnt on a carbon 
atom adjacent to a carbonyl group. Yields an2 those of the reducing monosaccharide product 

derived from the glycon. following release of the hydrazone group. 

Starting compound 

Ho, OH 

Product from glycon % Yield 

L 
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