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2-Acetamido-2-deoxy40-&D-galactopyranosyl-D-glucose (5, N-acetyl-lactos- 

amine) is a disaccharide occurring naturally in milk. It is also one of the disaccharide 
units frequently found in glycoproteins’ and glycolipids’. Synthesis of 5 has been 
accomplished by /3-D-galactosylation of properly protected %acetamido-%deoxy-D- 
glucose derivatives3, or by transformation of 3-O-/I-D-galactopyranosyl-D-arabinose 

(I), which is now commercially available. Kuhn and Kirschenlohr4 reported the 
synthesis of 5 from 1 by the Kiliani reaction (addition of hydrogen cyanide), whereas 

we described a similar synthesis using the nitromethane addition-reaction’. The 
Kiliani reaction-conditions employed by Kuhn and Kirschenlohr require a large 
quantity of anhydrous hydrogen cyanide, and are thus undesirable. Although our 

procedure was developed in order to avoid the use of an excess of hydrogen cyanide, 
it requires more steps than the Kiliani method. 

In view of the growing interest in biochemical and biological reactions in- 
volving 5, it became desirable to improve the synthesis of 5, for easier preparation 
and for potential, isotopic labeling. One of the avenues that we have investigated 
is to conduct the Kiliani reaction with a limited proportion of KCN. While our work 
was in progress, Walker and Barker6 reported a synthesis of 2-amino-2-deoxy-D- 
[l-13C]glucose by a modified Kiliani reaction in which only an approximately equi- 
molar proportion of sodium [13C]cyanide was used, and H13CN was generated 
~LZ situ by addition of glacial acetic acid, thus avoiding the handling of HCN. We 
report here a simple method of preparing 5 by using a procedure similar to that 
reported by Walker and BarkeP. 

Both the Kiliani reaction and the nitromethane addition create a new cbiral 
carbon atom in the product, so that a pair of 2-epimers is formed. In the present 
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method, the products are 4 to 1 in favor of 5 over its 2-epimer, 2-acetamido-2-deoxy- 
4-O-jI-D-galactopyranosyl-D-mannose (6), whereas, in the nitromethane addition- 
reaction5, 6 is favored 2 to 1 over 5. 

EXPERIMENTAL 

General. - The following were obtained as indicated: 3-O-p-rr-galactopyrano- 
syl-D-arabinose (1) from Pfanstiehl Labs, Inc.; 2,4,6-triuitrobenzenesulfonic acid 
(lNF3S) from Sigma Chem. Co.; bet&amine and 10 % palladium-on-carbon from 
J. T. Baker Chem. Co.; Rexyn 201 from Fisher Scientific Co.; and Dowex-1 X-S and 
Bio-Gel P-2 from BioRad Labs. 
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For the determination of the carbohydrate components in column effluents, 
a modified phenol-sulfuric acid method was used’. The amino group was estimated 
by a modified TNJ3S method’, using 6-aminohexanoic acid as the standard. Products 
were analyzed by means of a neutral-sugar analyzerg, using a column (0.2 x 28 cm) 
of Rexyn 201 and 0.27~ sodium borate buffer’, pH 7.8, as the eluant at 56”. 

Thin-layer chromatography (t.1.c.) was performed on layers of silica gel G-60 
precoated on aluminum sheets (E. Merck), using solvent A, 9 : 4 : 2 (v/v) ethyl acetate- 
isopropyl alcohol-water; B, 3 :2 : 1 (v/v) ethyl acetate-acetic acid-water; and C, 
5 : 5 : 1: 1 (v/v) ethyl acetate-pyridine-acetic acid-water. The carbohydrate components 
were made visible by spraying the t.1.c. plates with 15% sulfuric acid in 50% ethanol 
and heating them at 140”. For the detection of amino groups, plates were sprayed 
with 5% ninhydrin in acetone, and heated briefly. 

N-Benzy~-3-0-(8-D-ga~aCtopyran~~~f)-D-arabinosylamine (2). - A suspension 
of finely pulverized 3-O-/?-D-galactopyranosyl-D-arabinose (1; 12.6 g, 40 mmol) in 
dry ethanol (100 mL) and benzylamine (7 mL) was heated under reflux for N 1.75 h 
(until an almost clear solution resulted). The opalescent solution was filtered while 
warm, and the filtrate was kept at room temperatuie to allow crystallization of 2, 
which was filteied off5 and washed well with dry ethanol; yield, 14.95 g (37 mmol), 
m.p 117=118” (lit4 m.p_ I%-126 “). On concentration of the m&her ficprorj a further 
6,2 g (0.5 mmoi) of2 was obtained; total yield, 94%; 
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This value is 1.4 x the void volume for 5,2.4 x the void volume for 6, and 3.1 x the 
void volume for 1. For acid hydrolysis, samples were heated in 2~ trifluoroacetic acid 
for 2.5 h at 100 O, and the solutions evaporated to remove the acid, and then analyzed 

by t.1.c. in solvent C. The RF values are: D-galactose, 0.41; D-arabinose, 0.56; 2- 

amino-2-deoxy-D-glucose, 0.12; and 2-amino-Sdeoxy-D-mannose, 0.16. In each of 

the aforementioned, analytical methods, the three products were identified as the 

compounds designated. 
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