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Synthetic oligosaccharide-asparagine compounds are of interest for de- 
termining the specificity of Iectins for which the asparagine residue may be a part of 
the immunodeterminant ‘, and for determining the chemical structure of antigenic 
sites containing a I-N-(L-aspart0yl)glycosylamine component’. 

The methods of synthesis of 2-acetamido-1-N-(L-aspart4oyl)-2-deoxy- 
/?-D-glucopyranosylamine, the glycosylamino acid residue found as the carbohydrate- 
protein linkage of many glycoproteins of excretory origin3, include both the reaction 
of the glycosylamine with N-(benzyloxycarbonyl)-L-aspartic anhydride (1) and with 
a partially protected r--aspartoyl derivative, I-benzyl N-(benzyIoxycarbonyl)-L- 
aspartate’ (3). In the first reaction, both the L-aspart-l- and 4-0~1 derivatives are 
obtained and, consequently, yields lower than 50% are expected for each derivative. 
The possibility exists, however, that the reaction shows some specificity, which 
may vary with the type of reagent used 6_ One advantage of the first method over the 
second is that it avoids the preparation of the derivative protected at C-l, which may 
be both lengthy and give poor yields when applied to long-chain peptides. In order to 
test the stereoselectivity and the yield of the first method with an oligosaccharide, 
N-(benzyloxycarbonyl)~L-aspartic anhydride (1) was condensed with 2,3,6-tri-0- 
acetyl-C 0-(2,3,4,6-tetra- U-acetyl-~-~-galactopyranosyl)-~-~-glucopyranosyIamine8 
(2) to give the L-aspart-l- and 4-0~1 compounds (5 and 8, respectively), which were 
separated by column chromatography. 
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temperature. The catalyst was filtered off and the filtrate was evaporated. The residue 
crystaliized from hot abs. ethanol to give 40 mg (58%), m-p. 197-198; i.r. spectra and 
t.1.c. mobility were identical with those of the compound obtained from method -4. 

~-N-(L-Aspart-4-oyl)-4-O-~-D-ga~ac~op~~ranosy~-~-D-g~zfcopyranosy~amit~e (12). 
- A solution of crude 11 (obtained from 0.5 g of 9) in dry methanol (15 ml) was 
saturated with ammonia at 0” and kept overnight_ The solvent was evaporated in uacuo 

at room temperature. The residue was washed with acetone to remove acetamide and 
crystallized from water-methanol to give 12 (0.11 g, 52%), m.p. 235-235” (dec.), 
[a]:2 41.8” (c 1.1, water); e.J 3350 (broad, OH) and 1550-1675 cm-’ (peptide 
Amide I); t.1.c. (4:1, v/v pyridine-water): R, 0.12 (brown color with ninhydrin); 
lit.‘: m-p. 235” (dec.), [c]E + 1.0” (water). 

Anal. Calc. for C16H2sN2013 -H,O: C, 40.60; H, 6.37; N, 5.90; 0, 47.21. 
Found: C, 40.38; H, 6.44; N, 5.90; 0,47.40. 

2,3,6-Tr~-O-acetyl-I-N-(L-aspart-l-oyl)-4-0-(3,2,4,6-tetra-O-acetyZ-~-D-gZz~co- 

pyranosyZ)-P-D-glucopyranosylamine (6)_ - A solution of 5 (0.35 g) in 1O:l (v/v) 
ethanol-acetic acid was hydrogenated in the presence of 10% palladium-on-charcoal 
for 3 h at room temperature and at a pressure of 2.0 atm. The catalyst was filtered 

off, the solution evaporated, and the residue crystallized from hot abs. ethanol to give 
6(0.27 g, 95%), m.p. 154-155” (dec.), [a];’ f3.8” (c 1.2, chloroform); YES 1750 (OAc) 
and 1575 cm-’ (peptide Amide I); t.1.c. (4:1:5, v/v, butanol-acetic acid-water): 
Ii, 0.30 (purple color with ninhydrin reagent). 

Anal. Calc. for C,,H,,N,O,, : C, 48.00; H, 5.64; N, 3.73 ; 0, 42.62. Found: 
C, 47.94; H, 5.68; N, 3.81; 0, 42.69. 

I-N-(L-Aspart-l-oyl)-4-O-~-D-ga~actopyra~osy~-~-D-g~ucopyranos~~~amine (7). - 
A solution of crude 6 (obtained from 0.25 g of 5) in dry methanol (20 ml) was 
saturated with ammonia at 0”, and kept overnight at 0”. The solution was concen- 

trated in uacuo at room temperature. The resultant crystalline material was filtered 
off, washed with acetone (75 mg), and recrystallized from water-methanol, giving 7 
(50 mg, 48%), m-p. 218-220” (dec.) (browning at 196”), [a]E +14” (c 0.79, water); 
vKBr 3350 (broad, OH) and 1550-1680cm-’ (peptide Amide I); t.1.c. (4:1, v/v 
pT;dine-water): R, 0.16 (purple color with ninhydrin). 

Anal. Calc. for CIgH2sN2013.HZO: C, 40.60; H, 6.37: N, 5.90; 0, 47.21 
Found: C, 40.39; H, 6.44; N, 5.90; 0,47.40. 
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