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ABSTRACT 

Protected disaccharides were the only products that could be isolated after 
condensation of 3,4,6-tri-O-acetyl-2-deoxy-2-diphenoxyphosphoramid-D-gluco- 
pyranosyl bromide or 2-acetamido-3,4,~t~-O-acetyl-2-deoxy-~-D-glucopyranosyl 
chloride with benzyl 2,4-di-0-benzyl+D-galactopyranoside. On the other hand, 
reaction of 2-methyl-(3,4,6-tri-O-acetyl-l,2-dideoxy-cr-~-glucopyrano)-[2’,1 ‘:4,5J-2- 
oxazoline (6 moles) with the same galactopyranoside (1 mole) gave benzyl 3,6-di-O- 
(2-acetamido-3,4,6-tri - 0-acetyl-B-D- glucopyranosyl)-2,4-di- 0 -benzyl- fl -D -galac- 
topyranoside, which was converted, by alkaline methanolysis followed by hydro- 
genolysis, to the title compound. This appears identical with an oligosaccharide 
previously obtained through degradation of a blood-group A glycoprotein from hog 
gastric mucin. 

INI-RODUCTION 

In 1961, Yosizawa3 isolated by hydrazinolysis, acidic hydrolysis, and N- 
acetylation of a blood-group A glycoprotein from hog gastric mucin a compound, 
named “ oligosaccharide IV”, which he considered to be a trisaccharide having 
structure 9. Later, a related, reduced pentasaccharide “Lewis R, 0.17” was isolated 
by Lloyd et al4 from Lea-active, human, ovarian-cyst material_ Further hydrolysis 
with fi-galactosidase gave a reduced trisaccharide which had the same mono- 
saccharide composition and showed, on paper chromatography in one solvent system, 
the same properties as a borohydride-reduced sample of “oligosaccharide IV”. The 
two compounds were thought to be identical, and the structure 0-j?-D-galacto- 
pyranosyl-(l--*3)-U-(2-acetamido-2-deoxy-P_~-glucopyranosyl)-(1~3)-[0-~-~ 

*Dedicated to Professor Michael Heidelberger, in honor of his 87th birthday. 
iStudies in oligosaccharide chemistry, Part IV. For Part III, see Ref. 1, and for Part II, Ref. 2. This 
work was supported by the Caisse Nationale d’Assurance Maladie des Travailleurs SalariQ, 55 
Avenue Bosquet, 7570~Paris. 
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Anal. CaIc. for Cg5HssN2022: C, 59.56; H, 6.18; N, 2.53; 0, 31.74. Found: 
C, 59.37; H, 6.08; N, 2.58; 0, 32.04. 

Benzyl3,6-di-O-(2-acetamido-2-deoxy-~-D-glucopyranosyI)-2,4-di-O-benzyZ-~- 
D-gaZactopyranoside (8). - A solution of 7 (1.50 g) in 1:l (v/v) chloroform-methanol 
(50 ml) was treated with 0.5~ sodium methoxide in methanol (7 ml) overnight at room 
temperature. The chloroform was evaporated at room temperature, and the resuhing 
methanol solution was treated fkst with Dowex 50 (X-8, Hf) ion-exchange resin, and 
then with silver carbonate. The filtrate was evaporated to give a syrup which was 
recrystallized from ethanol-ether to give 8 (0.93 g, 800/u), m-p. 208-210” (dec.), [cz]:’ 
-33.8” (c 1.065, methanol); t.1.c. (5:3:2, v/v, butanol-pyridine-water): R, 0.64. 

AEaZ. Calc. for C,,HsBN,O,, -H,O: C, 59.03; H, 6.68; N, 3.20; 0, 31.09. 
Found: C, 59.08; H, 6.43; N, 3.34; 0, 30.93. 

3,6-Di-O-(2-acetamido-Z-dcoxy-8-D-gZzicopyr~o~Z)-D-gaZactose (9). - A solu- 
tion of 8 (0.70 g) in 95% ethanol (70 ml) was hydrogenated for 48 h at roomtempera- 
ture and atmospheric pressure in the presence of 10% palladium-on-charcoal (0.70 g). 
The catalyst was removed and the filtrate was evaporated. The residue, which 
contained some incompletely hydrogenolyzed compounds, was chromatographed on 
a column of silica gel (100 g) with 5:3:2 (v/v) butanol-pyridine-water as eluent to 
yield the pure trisaccharide 9 (0.10 g, 20%), crystallized from methanol-ether, 
m-p. 142-144” (dec.), [IX];’ -i-6.5O (c 1.01, water: no mutarotation); paper chromato- 
graphy (5:3:2, v/v, butanol-pyridine-water): RGlc 0.28, and RLactose 0.64; i.r. data: 
viz: 3400 (OH and NH), 1640 (Amide I), 1550 (Amide II), 940, and 890 cm- ’ (these 
frequencies are not readily interpretable and are mentioned here for comparison with 
data from Yosizawa3); n.m.r. data (240 MHz, dimethyl sulfoxide-&): 6 4.95 (d, J1,2 
3.2 Hz, equatorial H-l), 4.94 (broad, ring proton ?), 4.60 (d, 0.6 H, J1 ,f 7.6 Hz, 
axial H-l), 4.50, 4.48 (2 d, 1 H, J= J’ = 7.6 Hz, H-l’ or H-l”), 4.39, 4.37 (2 d, 1 H, 
J= J’ = 7.6 Hz, H-l” or H-l ‘), 2.50 ( residual H of dimethyl sulfoxide-d& 1.83, 1.84 
(2 s, 0.9 x 6 H, 2 iVAc), and 1.68 (s, 0.1 x 6 H, 2 iVAc of minor tautomer). 

Anal. Calc. for Cz,HssN,016-2HzO: C, 42.44; H, 6.80; N, 4.50; 0, 46.26. 
Found: C, 41.92; H, 6.67; N, 4.60; 0, 46.29. 

For the natural trisaccharide, Yosizawa3 reported [or]g3 +6.5” (e 0.9, water, 
no mutarotation); i-r. data: YE::: 895 cm- ‘, paper chromatography (5:3:2, v/v, 
butanol-pyridine-water): RGlc 0.29 and RInclose 0.63 ; total nitrogen: 4.68 (talc. for 
C22H3sN2016: 4.78). 

Trisaccharide 9 was reduced with sodium borohydride into 3,6-di-0-(2- 
acetamido-2-deoxy-~-D-glucopyraoosyl)-D-galactitol; paper chromatography (6:4:3, 
v/v, butanol-pyridine-water): RLociase 0.78. For the natural compound, Lloyd et aZ.4 
reported: R,,, 0.70. 
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