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Absmcl: Reaction of 80-onpro~ NeusAc-1.7~hctone derivatives 3a-c. which WQC msdlly obtained from 

NCUSAC. gave with shlyl dona 4 exclusively ~(2-Qhked di.md&b Sa-c in goad yields. l”lw bone ring in 
cliaddh Sa-C ~118 readily cleaved. thus SC afkded NeuSAcj3(2-8)N011!% demiv~ 6. 

The disaccharide sequence Neu!IAca(2-8)NeuSAc is a principal constituent of a number of 

glycoconjugates including a series of gangliosides. They were found to play an important role in numerous 

biological phenomena beiig. for example, tumor-associated antigensr~ or tuceptors for bacterial toxins and 

virusesy. 

Successful syntboscs of this disaccharide Iinkage were based on the use of sialyl donors bearing at C-3 an 

additional function, namely OH4 or SPhs. which can control the stereochemistry of substitution at the anomeric 

center and prevent elimination. On the other hand, attempts to prepare the tarlI@ disaccharide directly, using 

conventional nonmodified sialyl donors such as thioglycosides or phosphite7.s. gave thus far only very low 

yields. 

It was assumed that the low reactivity of the 8-OH group in the derivatives of Neu5Ac possessing 2c, 

conformation (Scheme 1, see arrow) is caused by its interaction with the 5-acetamido group (or, abematively, 

with the ring oxygen) via the formation of hydrogen bonds. In order to avoid this undesirable interaction, we 

have decided to apply derivatives of the Neu5Ac 1.7~lactone9 as sialyl acceptors. In these derivatives, due to 

the rigid SC, conformation, the 8-OH group and the 5-acetamldo group are remote, thus preventing the 

interaction between them. 
Treatment of NeuSAc with 2.2~dimethoxypropane in the presence of p-TsOH in DMF afforded the 8.90 

isopropylidene derivative which was subjected, without isolation, to lactonisation with pivaloyl chloride in 
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pyridine to give the lactone la in 67% yield (Scheme 2). Deisopropylidenation of la (80% AcOH, 6ooc + 

89% of 2a) followed by selective BuaSnO-mediated 9-0-benzyhuion with henzyl bromide tiorded the 

acceptor la’0 in 62% yiekL 

HO HO 
MO 

lS4 21-e sac 

. RmR’mPiv; b R-Mo.R’-Pii: c RIhlo,Fl’-Ae; d R- Mo,Fl’-H 

Sialylation of 38 with the phosphite 411.12 under the conditions (h4eCN. -4&C, 0.1 equivalents of 

TMSOTQ. which were shown to provide a high degree of a-stemoselectivityt~~~a. gave unexpectedly 68% of 

the 8-linked disaccharide Sal0 (Scheme 3). The formation of the corresponding a-anomer was not detected ‘Ihe 

known empirical rH-Nh&R rules for the assignment of the anomeric configuration of Neu5Ac glycosidese, 

namely the chemical shift of H-4’ (5.31 ppm). the J 71,~ value (4.6 Hz) and the WH Ya - H 9’b/ value (0.89 ppm) 

clearly indicated the 8configuration for the glycosylating Neu5Ac residue in Sa. The near to 0 3Jcla 3’. value 

in the t3C NMR spectrum of Sa also confirmed the pco&uration13. 
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The unusual &selectivity in the sialylation could be due to the presence of two sterically demanding 

pivaloyl groups in 3a. In order to examine the effect of protective groups, the acceptors 3b,c were synthesized 

in which the pivaloyl groups were successively replaced by methyl and acetyl groups. 3b,c wem prepared 
starting from methyl N-acetyl+neuraminoside l4 which was subjected to acetonation followed by lactonisation 

with pivaloyl chloride in pyridine to give the lactones lb and Id in 51 and 21% yields, respectively. The latter 

compound is more conveniently obtained using as lactonisating agent DCC in the presence of catalytic amounts 

of DMAP. The yield of ld was in this case 65%. Conventional acetylation of Id with AC@-pyridine afforded 

lc. De@nopylidenation of lb,c and subsequent regioselective 9-0-benzylation of the dials 2bp obtained gave 

the target acceptors 3b,c10 in 45 and 48% yields, respectively. Sialylation of 3b,c with 4 resulted again in the 

formation of 8-disaccharides 5b,cru in 51 and 54% yields, respectively. These results allow to conclude that not 
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the chatxter of protective groups in the acceptor but the bicyclic lactone suucture itself determines the 

observed &selectivity in the sialylation reaction. 

The lacmues 5 could easily be converted into the cortusponding methyl esters ou tmauuent with 

metham& sudium methoxide. For example, teaction of Se with sodium methanolate in methanol followed by 

acetylation with acetic anhydride in pyridine affculed 61% of the disaccharide 6tu(Schemc 4). The described 

highly stemosekctive syuthesis of Neu5Aq3(2-8)Neu5Ac disaccharides could find useful application in the 

preparation of unnatural atmlogues of gangliosides. 
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