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Abstract: Tk installation of tk 2-jiuyl ring at tk anomeric carbon of 2J,4,6-tetra-@benzyl-D- 
ghmpymwse and2$:s~-di-o-~mpy~~-~ mannojiwatwse is carried out either by a&i&ion sf 2- 
litti@an to tk wmspondi lactones either by direct C-glycosi&tion of tk O-acetyl derivatives 
WithfwM; tk resulmu 2-$iuy C-glyc~~kics are commed to carboxylic acids by tk oxi&tive cleavage 7 
@-the *an nncleous. 

The various existing methods for the installation of the 2-fury1 ring at the anomeric center of 

carbohydratest and the oxldative cleavage of this hetemcycle to the carboxylate gro@ hulkate a route to C- 

glycosyl carboxylic acids, i.e. potential pmcursors to more complex C-glycosides of biological televance.3 

Severe drawbacks that am apparent in other mutes to sugar carboxylates, such as for instance via nitriles, 

makes this approach quite attractlve. Nevertheless the scope of the furan-based methodology whereln the 

glycosylation of the heterocycle and the conversion to acid were both examined, has not so far been described. 

We report here the initial results of our study in this topic. 

Following the quite promising approach to C-glycosyl aldehydes by addition of Zlithiothiaxole to sugar 

lactones,6 we decided to employ these sugars toward C-glycosyl carboxylates as well. Initially we examined 

the reaction of 2-llthiofuran7 (1) to r3,4.atetra-o-bcnzyl-Dgluconolactone8 (2) since contmverslal tesultsl~ 

have been reported for this system. The addition of 1 to the sugar lactone 2 in THF at -78’C proceeded 

smoothly to give an anomerlc mixture of I-C-(2-furyl)-D-glucopyranose derivative which on treatment with 

triethylsllane (3 eq.) and trimethylsilyl tcitlate (TMSOTf, 1 eq.) at -40 “C afforded9 exclusively the ~-linked 2- 

fury1 C-glycosideb 3 in 77 % isolated yield. This stereoselectivity is well in agreement with a kinetically 

controlled axial hydtide addition to an oxycarbenium intennedkte. 
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Reagents and conditions : i. 1) THF, -78“C; 2) EtsSiH (3 eq.). TMSCYlY (1 eq.), CH2Cl2, -40°C. 15 min; ii, 1) 
03, CH$l2-MeOH. -7V’C; 2) CH2N2, MeOH-Et20. 
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Then we extended the above pmcedure to 2,3:5.6di-O-isopropylidene-D-mannono1,4-lactoneto (4) and 

observed also in this case the exclusive formation of the 2-(2,3:5,6-di-O-isopropylidene-l3-Dmannofuranosyl)- 

furanll (5b) which was isolated in 60 % yield. In contrast to the Rraus and Molina reportld, this result 

demonstrates that the furanose lactone 4 can be equally employed in the above C-glycosidation methodology. 

4 Sb 7 

Rcedcnti end COnd&xs : i. 1) THR. -78’C; 2) EtsSiH (3 eq.). TMSOTf (1 eq.). CH2Cl2, -40°C. 15 mln; ii, 1) 
03. CHzC!lz-MeOH, -78°C; 2) CHzN2, MeOH-Ht20. 

Although the oxidative cleavage of furan to carboxylic acid is attractlng increasing attention in synthesis,2 

variable chemical yields (30-90 %) have been reported depending on the substrate and the’oxidixing agent 

employed (03. Ru02-Na104).12 The main problem in this operation is the compatibility of the hydroxyl 

protecting groups to the tnther strong oxidizing conditions. l3 In this exploratory work we employed the 
oxonolysis in CH$l2-MeOH at -78 “C. Oxidatlve cleavage of lGiked 2-fury1 C-glycosides 3 and sb under 

these conditions led after diazomethane estexification to the corresponding gcarboxylate glycosides 6 (4O%)t4 

and 7 @Cl%).15 These yields were not unproved by the use of Ru@-NaIO4 as oxidizing agent. 

The direct C-glycosidation of furan was then examined. Although earlier reports described this reaction 

using pyridyl thioglycosldelb and O-uichloroacetimidatelc derivatives as glycosyl donors, we observed that the 

reaction m smoothly by a mild activation of the anomeric center as O-acetate. Hence treatment of l-O- 

acetyl-2,3,4,6-tetra-O-benzyl-a,~-D-glucopyranose (8) with furan (3 eq.) in acetonitrile at -40°C in the 

presence of TMSOTf afforded the corresponding a-linked 2-fury1 C-glycoside 9 which was isolated in 75 % 

yield Also in this case the stereochemical outcome is in agreement with an axial attack of the nucleophile to an 

oxycarbenium ion intermediate. 
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Reugents and conditiutu : i, furan (3 eq.). TMSOTf (1.2 eq.). 4A MS , CH3CN, 4WC. 1 h. ; ii 1) Os, CH2C12- 
MeOH. -78°C ; 2) CH& MeOH-l&O. 
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However, under the w conditions 1-0-llcetyl-2.3:k6-di-O-isopropylidene- (10) 

sffonkd a 70 : 30 a@ mixtm of 2-fury1 C-glycosides 5 in only 30 % overall yieldla from which the major 

isomer Sal7 was squated by flash chromatography. The oxidative cleavage of the fumn nuckous of C- 

glycos&s 9 and ti by ozonolysis and esterification by diaumthane affc&d the comspoading a-linked C- 

glycosyl esters 12 (40%)‘8 and w (60%).‘9 

Thef~-~installationaf~ecarboxylategroupattheanomaiccareeroftwomodelp~and 

fursnose sugars by two complementary routes leading to either a- or blinked C-glycosyl esters is described. 

Thesoopeofthismtrhaaologyappearsmainlyconditionedinrespecttoc~yieldsandcompatibilitywith 

hydroxyl protaxing groups by tho furan-to-acid conversion step. The alternative route to C-glycosyl esters by 

oxidation of C-glycosyl aldehydes nzadily availabk via thiazok in-6 then becomes of in-t. 
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