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A recent study from this laboratory’revealedthat ring-openingof 1,2-anhydro-3,4,6-tri-O-

bertzyl-am-glucopyranose1 with an excess of sodiodi-tert-butylrnalonateand the weak Lewisacid

zincchlorideproceededstereoselectivelyto givethe &C-glucoside3 in a yieldof 75%.The fortnation
of the ~-C-glucoside3 can be explained in several ways. The most obvious one involves
stereoselectiveopeningof intermediate2, resultingfrom activationof 1 with zinc chloride,by the
malonateanion.Onthe otherhsrtd,the a-C-glucoside5, formedby a-attack of the malonateanionon

the intermediate$glucoside 4, is convertedunderthe prevailingbasicconditionsinto the open-chain
sugarderivative6, whichundergoesartintramolecularMichaelreaetionto givethe thermodynamically
more stable&C-glucoside3. Althoughthe latter type of transformationis well establishedin sugar
chernistry,zsolidevidertce3in supportof thepossibleexistenceof intermediate4 is lacking.
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Onthe basisof the aforementionedmechanisticconsiderations,it wasconceivablethat a similar

ZnClz-assistedopeningof the 1,2-anhydrofunctionin 1 with an acetylenicinsteadof a malonateanion
would lead to an anomeric mixture of C-alkynyl-1)-ghrcopyranosides.In order to assess this
proposition(see Scheme2) the epoxide 1 was transferredto a cooled (-70 ‘C) solution of the
acetylenicanion(1.2eq.), preparedin situ (n-BuLi,THF)from I-pentyne8, followedby the addition
of anhydrousZnClz(1.2eq.).TLC-analysis,after2 h at 20 ‘C, revealedcompleteconversionof 1 into
one major component and a small amount of a polar by-product,which comigrated with the
hydrolysisproduct of 1. ‘H- and ‘3C-NMRspectroscopyof the purified(silica gel) main product
(55%) showedthe presence of one diastereoisomer.In addition,the IH-COSYspectrum’of the
correspondingO-2acetylatedderivativeof 11 showeda signalfor the anomericprotonat 64.98 ppm
withJl,z5.8 Hz, the magnitudeof whichis in agreementwithan axiallyorientatedpentynylgroupin
compound 11. The stereochemistryof the pentynyl group was also indirectly confirmed by

epimerizationsof 11 into the corresponding ~-C-ghscoside 14. Treatment of 11 with
dicobaltoctacarbonylresultedin the dicobrdthexacarbonylcomplex12, whichwasepimerizedintothe

~-complex13’ under the influenceof a catalyticamountof triflicacid. Decomplexationof 13 with

iodineled to the isolationof 14, the ~-configurationof whichwas unambiguouslyestablishedby the
‘H-COSYdata’ (e.g.,JI,29.9 Hz) of its acetylatedderivative.The validityof the stereoselectivering-
operringis illustrated further (see Scheme 2) by the successfulcx-C-glycosidationof the fully
benzylatedepoxide1 and 3,4-di-O-benzyl-6-O-trityl-epoxide77 with the respectiveanions derived
fromtrimethylsilylacetylene(9) andTHP-protectedpropargylalcohol(10) to give the functionalized
oK-glucosides15and 16.
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Apartfromthis, it was gratifyingto establishthat the ct-C-glycosidationproceduregaveready

access8(see Scbeme3) to the ct-(1‘-6)-C-disaccharide22, the carbonanalogof methylisomrdtoside.
Thus,ring-openingof the epoxide1 withthe anionderivedfromknowngfullybenzylatedmethyl6,7-



6253

dideoxy-a-D-gluco-hept-6-ynopyranoside17 led to isolationof partiallyprotected dimer 19, the a-
(1‘-6)-linkageof whichwas confirmedby NMR-spectroscopy(J1,26.0 Hz) of its 2’-OACderivative.
Removalof the benzylgroups and reductionof the acetylenicmoietyin 19 with Hz and catalytic
palladiumon carbongave,afteracetylationof 22, homogeneous23, the IH-COSYspectrumof which
was in fullaccordwiththe proposedstructure.In addition,epimerizationof 19, as mentionedearlier
for the conversionof 11 into14, followedbyacetylationgavethe &C-disaccharide24 (J,,,z 10.0Hz)
in an overallyieldof 64%. Similarly,the 6’-O-tritylprotecteda-C-dimer20 was readilyobtainedby
ring-openingof 7 with 17. Finally,glycosylationof 17 with the 6-O-ter-t-butyldiphenylsilylprotected
D-galacto epoxide 18, prepared by benzylation of 6-O-tert-butyldiphenylsilylgalactal]o and
subsequentepoxidationwith3,3-dimethyldioxirane,proceededalsoin a stereoselectivefashionto give
thea-C-dimer21 in a comparableyield.
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The results obtained by the a-C-glycosidationmethod presented in this paper may be
rationalizedby thecourseof eventsdepictedin Scheme4. Thealkynyl-zinccomplexA, readilyformed
byreactionof a lithiumalkynylidewithzincchloride,interactswitha l,2-anhydrosugarderivativeto
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give the ~-chloridecomplexB whichis inequilibriumwiththe ion-pairC. Intramolecularcx-directed

deliveryof thealkynylmoietyinC willeventuallyresultin theformationof ct-C-glycosides.
In conclusion,the stereoselectivering-openingdescribedin this paper presents an attractive

routeto thesynthesisof versatilesugarsynthons.A detailedstudyon the scopeandmechanismof this

a-C-glycosidationapproachwillbe publishedinduecourse.
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