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SYNTHESIS OF METHYL 3-G AND 2-0-(2.ACETAMIDO-2-DEOXY-B-D- 

GLUCOPYRANOSYL)-a-~-GALACTOPYRANOSIDE* 

(Kccwed May 16th. 1983: accepted tor publication, June 7th, 1983) 

ABSTRACT 

Condensation of methyl 2-O-henzoyl-4,6-O-benzylidene-a-o-galac- 
Lopyranoside with 3.4.6-tri-U-acetyl-2-deoxy-2-phthalimido-~-D-glucopyranosyl 
bromide (1) in dichloromethane. in the presence of silver trifluoromethanesulfo- 
nate, 2,4,6trimethylpyridine, and molecular sieves. afforded methyl 2-O-benzoyl- 
4,6-0-benzylidene-3-O-(3,4,6-tri-O_acet- 
nosyl)-a-D-galactopyranoside (4). Deacetalation of 4 in hot, 80% aqueous acetic 
acid gave methyl 2-O-benzoyl-3-0-(3.4.6-tri-O-acetyl-2-deoxy-2-phthalimido-~-~- 
glucopyranosyl)-a-o-galactopyranoside (5), which, on deacylation, followed by 
peracetylation. furnished the peracetylated dtsaccharide derivative (6). The struc- 
tures of 5 and 6 were established by ‘H-n.m.r. spectroscopy. O-Deacetylation of 6 
afforded the title @(l-3)-linked disaccharide 7. For the synthesis of the p-(1+2)- 
linked isomer, methyl 3-O-henzoyl-4,6-O-bcnzylidcne-a-r,-galactopyranosidc was 
similarly condensed with bromide 1 to give the fully protected disaccharide deriva- 
tive (8). Cleavage of the benzylidene group of 8 gave methyl 3-0-benzoyl-2-0- 
(3,4,6-tri-0-acetyl-2-deoxy-2-phthalimido-~-t~-glucopyranosyl)-~-~)-galactopyra- 
nosidc (9). Deacetylation of 9, followed by peracctylation. afforded the pcracetate 
(10). O-Dcacetylation of 10 gave the p-(1 +2)-linked disaccharide (11). The struc- 
tures of the disaccharides 7 and 11 were confirmed hy “C-n.m.r. spectroscopy. 

INTRODUCTION 

.l‘he di<?rrh?ridr 3-~-17-alr~twmirln-2_droxv-/i-n-ul~~rnnvr~n~~vl~-~~-ual~~- __I:_____L__-_ \_ -_-_- . .._._ , r - D---- r-‘------ - _I -I - o----- 
topyranose (“lacto-N-biosc II”) was first isolated’ by partial hydrolysis of the 
human-milk oligosaccharide “lacto-N-tetraose” with acid. It was later obtained3 in 
crystalline form from a blood-group A glycoprotcin, prepared from hog gastric- 
mucus, Subsequently. it was demonstratedJ that it occurs as part of the structure of 
all four fluman blood-group A, B. H, and Le” substances, and it was postulated’ 

*Synthetic Studlrs in Carbohydrates. Part XXXIV. For Part XXXIII, see ref. 1 
“To whom carrrspondrncr should be addressrd. 
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in -89% yield, the diol9 as the hemihydrate. Deacylation of 9, and peracetylation 
of the resulting intermediate as described for 5 (to give 6), afforded the per- 
acelylated, crystalline disaccharide derivative 10. O-Deacetylation of 10 with 
methanolic sodium methoxide gave the title disaccharide 11. also as the monohyd- 
rate. The ‘H-n.m.r. spectra of 9 and 10. and the “C-n,m.r. spectrum of 11, were 
all in accord with the structures proposed (see Experimental section and Table I). 

EXPERIMENTA, 

General methods. - These were the same as those already describedh*‘, cx- 
cept that the following solvent systems (v/v) were used for chromatography:A, 4: 1 
benzene-ether; B, 2O:l chloroform-acetone; C, 4O:S:l dichloromethantt-ethyl 
acetate-acetone; D, 10: 1 brnzene+zther; E, 30: 1 chlorof~,rrll-acrtrJrlr; F, 5: 1 
chloroform-acetone; G, 2:l ethyl acetate-hexanc; and H, 4:l ethyl acetate- 
hexane. 

Methyl 2-O-benzoyl- (2) and -3-0-benzoyl- (3) -4,6-O-bmzylidenr-rr-D- 

galactopyranoside. ~ Prepared essentially as described by Szeja”, except that di- 
chloromethane was used as the solvent instead of benzene, compound 2 was ob- 
tained in 63% yield, and had m.p. 204-206”. [LY],) t152.9” (c 1.2. chloroform); 
lit.‘” m.p. 20&207”, [ulr, t 153. I” (c 1, chloroform). Compound 3 was obtained as 
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thoroughly washed with cold methanol, to aTCord 11 (0.53 g3 86.7%); rn.p. 280-282” 

(dec.). [a],) t74.4” ((-0.94, water); for 13C-n.m.r. data, see Table I. 
Anal. Calc. for CIFIL7N0,, fI,O: C, 43.36; H. 7.05; N. 3.37. Found: C, 

43.46; H. 7.00; N. 3.24. 
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