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In many glycoproteins, the linkage between the carbohydrate and protein 
components involves the hydroxyl groups of L-serine and L-threonine. The develop- 
ment of methods of synthesis of compounds that contain this type of linkage is there- 
fore important. We now report the synthesis of the model compounds S-11, in which 

the aglycon is the methyl ester or methylamide of IV-benzyloxycarbonyl-L-wine and 

CH20Ac CH20Ac 

J-0 

N=C-R 

NHCq2CHzPh 

I 

1 R=Me 3R=Me 

2R= X 4R= x 

5 R = Me,R’= H 

6R= X,R’=H 

7 R = X,R’= Me 

tiHCOX 

a 9 R= Me,R’=H 

10 R = X.R’= H 

11 R = X,R'= Me 

X= a \ NCH2 

C/ 

*Synthesis of Glycosides of Ak4minoacyl Derivatives of 2-Amino-2-deoxy-D-glucose. Part III. 
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-L-threonine, and the carbohydrate components are 2-acetamido-2-deoxy-D-glucose 
and 2-deoxy-2-(IV-phthaloylglycykunino)-D-glucose. 

The serine derivative 5 was obtained by (a) interaction of the oxazoline 3 with 
IV-benzyloxycarbonyl-yl_L-serine methyl ester (12) in the presence of toluene-p-sulphonic 
acid, (b) interaction of the acetochloro derivative 1 with 12 in the presence of Hg(CN)z, 
and (c) the reaction of 1 and 12 in the presence of AgZCOB. Methods (a) and (c) 
each gave a 40% yield of 5, but the former was the most convenient procedure, 
because the latter was accompanied by darkening of the reaction mixture. The yield 
by method (b) was 16 %. 

The glycosides 6 and 7 were obtained in yields of -30% by reaction of the 
oxazoline 4 (obtained from the acetochloro derivative 2) with 12 and Wbenzyloxy- 

carbonyl-L-tbreonine methyl ester (13), respectively. Deacetylation of 6witb methanolic 
triethylamine gave 8, and 9-11 were obtained from 5-7 by deacetylation with 
methanolic methylamine. 

EXPERIMENTAL. 

General methods. - Melting points were determined on a Boethius table, and 
optical rotations with a Perkin-Elmer 141 polarimeter. T.1.c. was carried out on 
silica gel (Chemapol, Czechoslovakia) with A, ether; B, ether-ethyl acetate (4: 1); 
C, ether-ethyl acetate (1: 1); and D, ethyl acetate-ethanol (4: 1). Detection was 
effected with Cl,-benzidine. Column chromatography was performed on silica gel 
(Chemapol, Czechoslovakia, 100-160 pm) and alumina (Brockman IV). Pure solvents 
were used for the reactions, and dry solvents for the chromatography. The ammo 
acid compositions of products were determined by using a JEOL amino acid anaiyser, 
after hydrolysis with 4~ HCl at 100” for 18 h. N.m.r. spectra were recorded for 
solutions in CDCI, with a “ZKR’‘-60 instrument. 

0-(2-Acetamido-3,4,6-tri-O-acetyZ-2-deoxy-~-~-glucopyranosyl)-N-benzyloxy- 

carbonyl-L-serine methyl ester (5). - (a) Toluene-p-sulphonic acid was added to a 
boiling solution of 2-methyl-4,5-(3,4,6-tri-O-acetyl-2-deoxy-~-glu~pyr~o)-~z-oxa- 
zoline [3; 0.61 g, 1.84 mmol; obtained’ from 2-acetamido-3,4,6-triri-O_acetyl-2-deoxy- 
a-D-ghCOpyI2lUOSyl chloride’ (l), m.p. 131”, [a],, f122” (c 1, chloroform)] and 
Wbenzyloxycarbonyl-L-serine methyl ester (12; 0.5 g, 2 mmol) in toluene+nitro- 
methane (1: 1, 16 ml) until the solution was weakly acidic. The mixture was then 
boiled under reflux for 30 tin, cooled to room temperature, and concentrated in 

vacua. The residue was eluted from a column (32 x 3.2 cm) of silica gel with a 
gradient of benzene+ether+ethyI acetate. The fractions containing the component 

with RF 0.35 (t.l.c., solvent C) were combined, and dried in vacua, and the residue 
was crystallised from ethanol-ether (1: 15) to give 5 (0.2 g), m.p. 168 “, [algo - 5 o 
(c 1, chloroform). N.m.r. data: 6 4.68 (d, 1 H, .7r ,s 8.0 Hz, H-l). More product was 
obtained from the mother liquors, to give a total of 0.4 g (40%). Hydrolysis of 5 
gave serine and 2-amino-2-deoxyglucose in the ratio 1:0.84. 



336 NOTE 

Anal. Calc. for Ct6H34N2013: C, 53.60; H, 5.88; N, 4.80. Found: C, 53.44; 
H, 5.79; N, 4.60. 

(b) To a solution of l(1.56 g, 6.2 mmol) in benzene (40 ml) was added Hg(CN), 
(2.34 g), with stirring. The mixture was vigorously stirred and boiled, and a solution 
of 12 (2.27 g, 6.2 mmol) in benzene (100 ml) was added during 1 h. Benzene (400 ml) 
was then added with slow distillation. The cooled mixture (50 ml) was diluted with 
ethyl acetate (50 ml), decanted, washed with M NaCl (3 x 50 ml) and water (2 x 30 
ml), dried (Na,SO,), and concentrated in vacua. The residue was crystallised from 
ethanol-ether (1: 15) to give 5 (195 mg, 6 %). The mother liquor was concentrated, 
and the residue was subjected to chromatography as described in (a). The total yield 
of 5 was 16 %, m.p. 165-166 O, [a]k” - 3 o (c 1, chloroform). 

(c) To a solution of 12 (1.26 g, 5 mmol) in benzene (50 ml) was added freshly 
prepared Ag,CO, (2.76 g). Benzene was evaporated, and a solution of 1 (3.5 g, 
10 mmol) in benzene (100 ml) was added during 1.5 h, with simultaneous removal of 
benzene. Benzene was then added and distilled for 3 h. The mixture was concentrated 
in vacua, and the residue was eluted from a column (25 x 2.8 cm) of silica gel by 
using a soivent gradient of benzene+ether+ethyl acetate. Fractions containing 
material with RF 0.35 (t.!.c., solvent C) were combined, and concentrated in vacua. 

The residue (1.39 g) was crystallized from ethanol-ether (1: 15) to give 5. Repeated 
chromatography of the mixed fractions gave more 5 (total yield, 40x), m.p. 166”, 

CG” -4” (c 1, chloroform). 
2-P~~thaIimidomet~~yi-4,5-(3,4,6-tri-0-acetyl-2-deoxy-D-gIucopyrano)-A2-o~a- 

zoline (4). - A solution of 3,4,6-tri-O-acetyl-Zdeoxy-2-(N-phthaloylglycyla~no)- 
a-D-ghCOpyEiUOSyl chloride3 (2, 2.8 g) _;1 acetone (100 ml) was stirred overnight 
with AgNO, (I.5 g) and collidine (5 ml). Ether (100 ml) was added, and the solution 
was titered &rough a thin layer of alumina and then concentrated in vacua. The 

residue was triturated with hexane and dried in vacua over P205 to give chromato- 
graphically homogeneous 4 (1.8 g, 78 %), R, 0.5 (t.l.c., solvent B). Traces of collidine 
were removed from the product by chromatography on alumina (elution with 
hexane) until the eluate was free of collidine (Dragendorf reaction). Subsequent 
elution with ether, followed by combination and concentration (t40”) of the 
fractions containing the component of RF 0.5 (t.l.c., solvent B), gave 4 (50%), m.p. 
11%119”, [a]i” -9” (c 1, acetone), v, 1680 cm-’ (-N=C-0-). Oxazoline 4 was 
completely hydrolysed by 0.05~ H2S04 in 1 h at room temperature. 

Anal. CaIc. for C22H22N2010: C, 55.58; H, 4.67; H, 5.90. Found: C, 56.16; 
H, 4.70; N, 6.10. 

N-BenzyZoxycarbonyI-O- ~3,4,6-Tri-O-acetyZ-2-deoxy-2-(N-phthaloyIgIycyI- 
amino)-fi-D-gIucopyranosyi+kserine methyl ester (6). - Toluene-p-sulphonic acid 
was added to a mixture of the oxazoliue 4 (1.5 g, 3.6 mmol) and l2 (1 g, 4 mmol) 
in boiling toluene (20 ml) until the solution was weakly acidic. The mixture was then 
boiled under reflux for 30 min and concentrated to dryness, and the residue was 
eluted from silica gel with a gradient of benzene+ether+ethyl acetate. The fractions 
containing the component having R, 0.35 (t.l.c., solvent B) were combined, and 
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The product from the mother liquor was eluted from silica gel with a gradient of 
ether-ethyl acetate+ethanol, to give more 8 (40 mg; total yield, 84%), m-p. 232” 
(from methanol), [cijE” -22’ (c 1, NJV-dimethylformamide). 

Anal. CaIc. for C&H,,N,O,,: C, 55.90; H, 5.19; N, 6.98. Found: C, 55.44; 

H, 5.40; N, 7.25. 
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