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Abstract:. The osmylation of C-I homologated diene ester monosaccharides readily affords C-disaccharides of 
diverse but predictable stereochemistry. As an example, D-glu-ct(1,6)-D-gal (3). D-glu-ct(l,6)-L-gal (4), D- 
glu-ct(1,6)-D-ido (10), and D-glu-ct(l,6)-L-ido (11) were synthesized from a single precursor. 

In an effort to identify carbohydrates as lead structures in a protein-binding screening program, 

we sought to synthesize all possible stereoisomers of an individual sugar unit in a disaccharide or higher 

order oligomer. In parallel to peptide combinatorial libraries, 1 we envisioned keeping the 

stereochemistry of  a single sugar(s) in the oligomer constant (i.e. D-glucose in disaccharide 1) while 

varying the structure of  the second sugar to include all D and L hexose diastereomers. Hexose C- 

disaccharides (2) in which the bridging anomeric oxygen has been replaced by carbon were targeted 

since this substitution provides resistance to chemical and enzymatic deglycosylation. These properties 

are potentially relevant to in vivo applications. 2 Previously, chemical 3 and/or chemienzymatic 4 

synthesis of  disaccharides represented by structures 1 and 2 has been described for selected 

disaccharides via the condensation of preformed sugars. This general approach is limited by the need for 

selective blocking/deblocking stratagies specific to each sugar, the high cost of less common sugars, 5 

and the inability of some sugars to be substrates for specific enzymatic couplings. The de novo 

synthesis of  carbohydrates has led to the generation of  numerous natural and unnatural 

monosaccharides 6 and should circumvent these limitations when incorporated into an oligosaccharide 

synthesis. 
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In this paper we describe the synthesis of several D-glucose-ct(1,6)-hexose C-disaccharides 

starting from C-1 homologated monosaccharides containing a fixed sugar. The second carbohydrate is 

then generated via a de novo synthesis. 7 This route is applicable to the complete hexose-(1,6)-hexose 

library. Illustrative of this strategy is the rapid synthesis of C-disaccharide 3 and the hybrid D/L C- 

disaccharide 4. 

Readily available C-monosaccharide 58 was homologated to diene ester 6 and subjected to 

osmylation 9 followed by reduction to afford a 5:1 mixture (7/8:9/10) of lactols which were readily 

separable by chromatography. Following a deprotection of an equimolar mixture of ? and 8, 3 and the 

D/L hybrid C-disaccharide D-glucose-o~(1,6)-L-galactose 4 were obtained. The structure of the newly 

formed sugar pyranose in disaccharides 3 and 4 was unequivocally assigned by 1H NMR decoupling 

experiments and comparison to an authentic sample of D-galactose. 10 The chemical shift, multiplicity 

and ratio of the C- 1 anomeric hydrogen in both reducing sugars in 3 and 4 are nearly identical to their 

monosaccharide analogs. 11 The D/D and D/L derivatives 11 and 12 of glucose-a(1,6)-idose were also 

obtained as a near equimolar mixture after deprotection of 9 and 10. Comparison of the anomeric 

hydrogens in this more complicated spectra (2:2:1:1 mixture of furanose and pyranose ~ and 13 anomers) 

with the monosaccharide D-idose provides similar diagnostic data.12 
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In order to generate single stereoisomers of the C-disaccharides for detailed structure assignment, 

6 was subjected to the Sharpless asymmetric dihydroxylation (Scheme 2). 13 Reduction of the lactols 

followed by separation and debenzylation afforded the all D-sugar C-disaccharides D-glucose-ct(l,6)-D- 

galactose 3 and D-glucose-(x(1,6)-D-idose 11 as anomeric mixtures. 

Scheme 2 
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The process outlined above provides a route to glucose-0~(1,6)-hexoses without the use of 

blocking groups on the newly created sugars and allows for generation of the D and L-sugar derivatives 

with equal synthetic effort. Based on the predicted ground-state conformations, the D/L hybrids should 

provide a different spacial relationship of functionality compared to their D/D analogs and thus provides 

a newly accessible ligand to probe as a possible drug candidate. 14 These D/D and D/L analogs would 

also be prohibitively expensive to synthesize via a traditional condensation strategy using the 

monosaccharide precursors. Of the thirty-two possible diastereomers of 2, eight were generated from 6. 

The remaining diastereomers could be generated from the other geometrical isomers of 6. The synthesis 

of these substrates on solid support are efforts underway in our laboratories. 
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