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Abstract: Aldolase-catalyzed reaction of D-ribose 5-phosphate with dihydroxyacetone
phosphate and reduction of the product with triethylsilane affords an
o-C-D-mannopyranoside (3), through a stereoselective procedure which does not require
any protective step.

The importance of C-glycosides, due to their biological properties and their use as chiral building
blocks, is now well documented. In particular a-C-mannosides have recently shown inhibitory activity
towards the receptor-mediated adhesion of E. coli to host cells,! a process that is essential for infectivity;
and mannosidase inhibitors are potential anti-HIV agents.2 Many synthetic procedures of C-glycosylation
have been reported® which, however, are often of little practical interest, as they require many steps, are
time-consuming and give low yields of the desired product.

We decided to investigate the possibility to synthesize C-mannosides through a short stereoselective process
which does not require any protective step, employing an aldolase to extend the skeleton of the sugar in a
stereoselective manner, and then reducing the obtained ketal 2 (Scheme).

Ribose 5-phosphate disodium salt (1) (5 mmol) was condensed with dihydroxyacetone phosphate?
employing rabbit muscle aldolase (RAMA) as described by Whitesides et al.5 After dephosphation,3 the
D-glycero-D-allononulose 2% was isolated by dialysis and preparative HPLC (LiChrosorb-NH,, 7um;
MeCN-H,0 80/20)(74 % yield), and then reduced by reaction with bistrimethylsilyltrifluoroacetamide,
trimethylsilyluifiate and triethylsilane in acetonitrile.” The reduction afforded stereoselectively® the
a-C-mannoside 3° (L-allo-D-erythro-3,7-anhydro-octitol) in 70 % yield after HPLC purification
(LiChrosorb-NH,, 7um; MeCN-H,O 80/20). This two-pot procedure affords stereoselectively the
o-C-mannoside 3 in 52% overall yield.

In conclusion, the idea to exploit an aldolase to lengthen the skeleton of a sugar, combined with the
possibility to reduce one-pot in non protected form the lengthened glyculose,outlines an easy stereoselective
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way to obtain C-glycosides without employing any protective step. The described results are an example of
application of this idea; work is in progress to extend this procedure to to synthesis of other C-glycosides.
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