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The replacement of the inrerglycosidic oxygen atom in disacchtiden by a methylene group generates il class 

of intcxsling arlalogues of disaccharides. namely the C-disaccharide. which constitute porential inhibitors of 

glycosidascs’ and disaccbaridases. * Since the first synthesis of a 8-l I-6).C-disaccharide (I~Sglc~C~P~~(l~-h) D 

GlcOMe) by Rouraud and Sina)‘,’ several approaches to C-disaccharides have heen proposcd.4 Some of them rely 

on the condensation of an elecrophilic and a nuclcophilic rcagcnt, lxah derived from a natural, prorecled 

carbuhydx& (see e.g. the syntheses of methylenc bridge ilnalogues of maltose,” cellohiore,’ sucrose’ and 

!3,p-rrehalose”), others are based on thr addition of glycosyl radicals IO wmrtbylene lactonzs derived from a 

carbohydrate, leading to a-(I-2).C-disaccharides such as methylenc bridge analogues of kojibiuse, ristobiose, and 

u~L~fuwpyranosyl (1-2)-L-galacto~e.~ WE repot a new approach to the synthesis of (lE*3)~ and (1-4)-C- 

disaccharides which apply the addition of O-tetracetyl-1).glucopyranosyl radical to a 3.merhylidene~7~oxabicyclo- 

[2.2.l]hepran~2~one system derived from ,,p,ica,ly pure (+)-7-oxabicyclo[2.2.I]hept-5-en-2-one (1). a *‘naked 

sugtlt”.‘~ 

Under kinetically convolled conditions, the reaction of benxneselenyl chloride with 1 gave adduct 2 nearly 

quantitatively.” The high regioselectiviry of this elecuophilic addition has been attributed to the electron-rrlensing 

effect of lhc bowconjugated carhonyl moiety due IO favourable through-bond n(CO)-oC(l),C(2)-pC((1 

inreracrions.‘2 Treatmrnt of the en01 ether 3 derived from Z1’ with rhe Eschenmoser’s ~alt’~ (H,C-NM@, 1.5 

equivalent) in balmg anhydrous THF containing I equiv. of HMPT (24 h) afforded rhe methylcneketone 4 in 84% 
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yield (colwrlcsa oil, la] 1125= -49~1, (c=1.8, CH2C12)). When a solution UT Fa+nH (1 equiv.) in absolute bcnzcnc 

containing 5 mol’r. of AIBN was added slowly (automatic syrings, 30 min) to R boiling solution of 4 and 

acewhmmoglucose 5 (1.3 equiv.1 in benzene (louI rexdons timr: 1 h), a mixtnrc was obiained from which the 

wC-glucoside 6 (48.5%) ,14 rhe P~C-glunxide 7 (6.0%) and the reduced glucose derivative 8 were separated and 

isolatc,d by column chromatography or silica gel. Under rhcsr conditions, no trace of products resulting from the 
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reduction of Ihr chloride or/and of the phenylselenide functions could be detected in the crude reaction mixture (by 

360 MHz ‘l,I-NMR). Funhermore, no trace of the C(i) em srereomer of 6 could be seen, thus poinring out the high 

UC fdcz selectivity of tht: hydrogen oansfer from Bu,SnH 10 the radical intermediate resulting from the quenching 

of the glycoryl radical by enone 4. The endo configuration of crntrc C(3) C-linked to the glucose moiety was 

determined by the nhnervnrion (double irrodinrinn experimenrs) of a vicinal coupling constant of 6 Ilz between 

H-C(4) and H-C(?) of the hicyclic ~ysrem’~ and NOE herween H&C(S) and the CH,-C!(3) proIons. The a 

conliguration of *he “anomeric” centre Ct.1’) of the C-glucosidr: was expected for the major produ~t~~“~‘~ and was 

confirmed by thz vicinal coupling constant “J(H2q-C(I’).Hax-C(Z’))-4 Hz!,~.” measured in its ‘H-NMR spectrum 

Thcsc features were also found in the ‘II~NMR spectra of the drrivativw 9-14 described here~klow. 
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Ratducrion of kctrwe 6 with NaBH, (THF/MeOH 1 :I, Il”C, 10 min) furnished the mtdn alcohol 10 (Y6%, 

cotourlerr Oil, Ia] + 118.8 (c=l.3, CH,CI>)). Oxidnriw elimination of the phenylsetenide (mCPH A, CH~CIZ, 

~~7??C, 20 min) gave tbc corresponding chloroalkenol 10 (Yh%;, colonrlcrs oil, lu~lu”- +33.6 (~=l.3, CH&)) 

which was acetylatcd with Ac,O/pyridine and dimelhytaminopyridine (DMAP: caralyst) into 13 (,Y7%, colourles~ 

oil, 1a11375= +65.7 (1~0.87, CH,CI,)). Pouhle hydrorylation uf the chlomnlkene I1 with HZO, and 030, (catalyst) 

in THF (0°C. 3 h) afforded the 3~e~o-hydroxy-7~oxahicycl~~2.2.lJhepran-2-oac derivative 12 nearly 

qoandtatively.“b Acerytalion (Ac20/pyridineIL>MAF’) of 12 gave 13 (94%, m.p~ 170-17t’C: lalo2’- +t 12.9 

(c=O.S?_, CH2C13).18 Baeyer~Villiger oxidation of ketone 13 with mCPBAlNaHCO3 (CHJt,, 20°C, 15 h) gave thl: 

uronu-6,l~txmne 14 (94’90, colwrless oil, LoJ,, 25- +YY (c=l, CH,Ct,)) with high regiorelectivify. as for the - 

Baeyer~Villiger oxidation of related 7-oxahicyclo[2.2.Ilhepran-2-one, substituted at C(3-exe) by ester nx+tieS.‘R 

Trearmenr of la~tnne 14 with anhydrws MeOH conraining a tract amrunt uf &CO, (20°C, 45 min) ted f0 the 

fwmerior of the rorrespnndulg mcthyt fursnuronarc which was rcdwed <II situ by addition of NaBHa (20°C 4 h) 

into the corresponding me.thyt 4.C~suhriiruted 4.dctlxy-L-nlannohexonare. Acidification of the solution with IN 

HCt (pH Z-3) and stirring al 4O’C overnight led to a complex mixture of partially acetylated 4-deoxym4mCXa-D- 

gtucopyranosylmethyl)-L-mannono~S.tactone. After solvenr evaporation to dryness (several evaporations Wittl 

toluene), and ncetylation (Ac20/pyridinc/ DMAP) rhe peracctylatzd derivative 15 was isolated (62%, COIOU~ICSS oil. 

&“= +12.4 (c=o.X, CH,CI,)). X1 
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Under acidic conditions, the rncthanotysis of umnnlnc~one 14 (McOH + SOCt,, 20°C. 3 h) gwc the meth! 

(nrcthylfuranoEide)uronate 16. Rcducrion wirh I.iAtH, (6 cquiv.) in anhydrous Tw (20% 150 tnin), f0lt0wCd by 

acidic freafmenl (ZN HCI, pH=3, t.F60”C), drying hy azeotropic distillation (roluene) and acelytation 

(AqOipyridinelDMAP, W’C, 15 h), afforded methyl 2,5,6~rri~O-aceryl-3-deoxy-3-C-[(2’,3’,4’,6’- fetra- 

O~acetyl-a-D-glucop)7anosyl)nle~hyl]-L~-a-~~~~~f~~~~~~side (17) (65%;, colourtess oil, laloz5= tt7.5 (C=t.2 

CH,Ct,)). 

Starring with the “naked sugar” 1, a-(1-3)- (Scheme 2) and n~(t-4)~C.linked-disaccharides (Scheme 1) 

derived from U-glucox and L-mannose have been obtained readily with high stereosetectivily. Using the 

enantiomer of 1, which is as readily available as 1.‘” our approach should allow one to prepare the corresponding 

a-(1-+3)- and a~(]-4)Wlinked disaccharides derived from D-glucose and D-maanose. Enonc 4 and its 

enantiomer are expected to add ofhcr carbohydmre derived radicals than 2,3,4,6-tetra-0-acerylglucopyranocyl 

radicaJ8.9.‘“and thus make possibls to prepararion of B large variety of C-disaccharides. 
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