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The effect of N-acetyl-B-D-glucosaminidase from pig epididymis on various N- 
acyl derivatives of methyl 2-amino-2-deoxy-B-D-glucopyranoside has been investigated 
by Leaback and Walker’. We now report on the synthesis of two p-nitrophenyl 
2-acylamido-2-deoxy-/I-D-glucosides, which are potential substrates for this enzyme. 

The reaction of 2-amino-2-deoxy-D-glucose with N-phthaloylglycine or N- 
phthaloyl-DL-alanine in the presence of dicyclohexylcarbodiimide in aqueous 
pyridine293 gave the N-acyl derivatives 1 and 2. Derivatives of this type are also 
obtainable in small yield by the reaction of 2-amino-2-deoxy-D-glucose with the acyl 
chloride of the N-protected ammo acid in aqueous p-dioxane in the presence of 
magnesium oxide. 
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Treatment of the phthalimido derivatives 1 and 2 with dry hydrogen chloride 
in acetyl chloride gave -60% of the corresponding acetochloro derivatives 3 and 4. 
Reaction of the glycosyl chloride 3 in aqueous acetone with lead carbonate gave 
3,4,6-M- O-acetyl-2-deoxy-2-(N-phthaloylglycylamiose Q, Corn 
which 1 was regenerated by deacetylation. 

The glycosyl chlorides 3 and 4 reacted4 with sodium or potassium p-nitro- 
phenolate to yield -75% of the corresponding acetylatedp-nitrophenyl/3-D-glycosides 
(6 and 7), saponification of which with methanolic triethylamine gave p-nitrophenyl 
2-deoxy-2-(N-phthaloylglycylamido)-/3-D-glucopyranoside (S) and the alanine ana- 
logue 9, respectively. 
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Anal. Calc. for C,,H,,N,O,: C, 53.68; H, 5.30; N, 7.37. Found: C, 53.64; 
H, 5.59; N, 7.21. 

3,4,6-Tri-O-acetyZ-2-deoxy-2-(N-pZztZzaZo_vZgZycyZamido)~-~-gZzzcopyranosyZ chlo- 

ride (3). - A suspension of l(0.366 g) in freshly distilled acetyl chloride (10 ml) was 

saturated with dry hydrogen chloride at -20”. The mixture was stored in a closed 
vessel for 16 h at 20” and then evaporated in vacz~o. Absolute ethyl acetate was twice 
distilled from the residue, which was then dried and crystallised from benzene to give 

3 (0.28 g). The mother liquor was evaporated and the residue was eluted from silica 
gel with ether to give an additional amount of 3 (total yield 59%), m.p. 165-166” 

(from ethyl acetate-ether), [a]:’ + 102” (c 0.68, acetone), RF 0.8 (t.l.c., ether). 

Anal. Calc. for C,,H,,ClN,O,,: C, 51.72; H, 4.53; Cl, 6.93; N, 5.48. Found: 

C, 51.63; H, 4.80; Cl, 6.49; N, 5.75. 

Also obtained in the above chromatographic separation was 3,4,6-tri-0- 

acetyl-2-deoxy-2-(N-phthaloylglycylamido)-~-glucose (5, 150 mg), m.p. 207” (from 

ethyl acetate-ether), [c&“ +56” (c 0.5, acetone), RF 0.5. 

Anal. Calc. for CZ2HZ4N2011: C, 53.66; H, 4.91; N, 5.69. Found: C, 53.65; 
H, 5.21; N, 5.62. 

A solution of 3 (0.1 g) in 75% aqueous acetone (10 ml) was stirred with lead 

carbonate (0.15 g) for 16 h. Insoluble material was collected and washed twice with 

acetone (5 ml), and the combined filtrate and washings were evaporated i/z vaczzo. 

The residue was crystallized from ethyl acetate-ether to give 5 (40 mg), m.p. 207". 

3,4,6-Tri-O-acetyl-2-deoxy-2-~-phtIzaZoyl-D~-aZanyZanzido)-a-~ -gZzrcopyranosyZ 

chloride (4). - Treatment of 2 with acetyl chloride, as described above for 1, gave 4 

(60%), m-p. 164” (from ether), [orlEo + 90” (c 1, acetone), RF 0.75 (t.I.c., ether). 
N.m.r. data (60 MHz): 6 6.28 (d, Jz ,z 3.5 Hz, H-l). 

Anal. Calc. for C,,H,,ClN,O,,: C, 52.63; H, 4.80; Cl, 6.75; N, 5.34. Found: 

C, 52.72; H, 4.95; Cl, 7.12; N, 4.94. 
p-Nitrophenyl 3,4,6-tri-O-acetyldeoxy-2-(N-phtr’laloylglyc~~lantido)-B-D-gtzzco- 

pyrarzoside (6). - A mixture of 3 (0.58 g), sodium p-nitrophenolate (0.332 g), and 

N,N-dimethylformamide was stirred at 20” for 16 h, and then diluted with cold 

water (50 ml). After 1 h, the product was collected, washed with water, alcohol, 

and ether, and crystallized from ethanol to give 6 (75%), m.p. 246-247”; [z];’ -4” 

(c 1, pyridine), +7” (c 0.66, N,N-dimethylformamide). N.m.r. data: 6 5.51 (d, J1,2 

8.3 Hz, H-l). 

Anal. CaIc. for C,,H,,N,O,,~O.SH,O: C, 54.10: H, 4.50: N, 6.76. Found: 
C, 53.94; H, 4.51; N, 6.71. 

p-Nitrophenyl 3,4,6-tri-0-acetyZ-2-deoxy-2-(N-philtal-D- 

glztcopyranoside (7). - Treatment of 4, essentially as described above for 3, gave 7 

(45%), m.p. 234”, [a]:’ -65” (c 0.7, N,ZV-dimethylformamide). N.m.r. data: 6 5.41 
(d, JIBz 8.2 Hz, H-l). 

Anal. Calc. for C,,H,,N,O,,: C, 55.50; H, 4.63; N, 6.71. Found: C, 55.55; 

H, 4.65; N, 6.69. 

p-Nitrophenyl 2-deoxy-2-Ov-pZztZzaZo~~ZgZycyZainido)-P (8). - 
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Compound 6 (0.6 g) was stirred with 10% methanok triethylamine (40 ml) at 20” 
for 16 h. The solution was then evaporated in vacua, and methanol was evaporated 
three *times from the residue which was then crystallized from aqueous ethanol to 
give 8 (0.33 g). Additional amounts of 8 were obtained from the mother liquor (total 
yield 85%), m.p. 237”, [LX];’ +42” (c 1, water-pyridine), RF 0.65 (P.c.). 

Anal. -Cak. for C2&1N3010: C, 54.21; H, 4.44; N, 8.62. Found: C, 53.90; 
H, 43-55; N, 8-49, 

pNitropheny1 Z-deoxy-2_CN-phthaloyl-~~-alrmylamido)-~-~-~~~~op~~~o~ide~ (9). 
- Treatment of 7, as described above for 6, gave 9 (70%), m-p. 216” (from water- 
ethanol), [~]j$’ - 60” (c 0.68, N,Akiimethylformamide). 

Anal. CaIc. for C&H,,N,O,,: C, 55.08; H, 4.61; N, 8.38. Found: C, 54.46; 
H, 4.62; N, 8.38. 
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