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A selective N-acetylation of amino sugars with carboxylic anhydrides in 
methanol was-previously reportediS2, and the procedure has been used for preparative 
N-acylation of amino sugars3. In the present work, the procedure is applied to the 

preparation of some phthaloyl derivatives of 2-amino-2-deoxy-D-glucopyranose. The 

reaction of Z&amino-2-deoxy-D-glucopyranose with phthalic anhydride in methanol 
gave 2-(Z-carboxybenzamido)-2-deoxy-a-D-glucopyranose (1). Under acetylation 

conditions, 1 gave 1,3,4,6-tetra-U-acetyl-2-deoxy-Z-phthalimido-a-D-glucop~anose 
(3). Treatment of 3 in methanol containing hydrochloric acid at reflux gave 2-deoxy-2- 
phthalimido-/?-D-glucopyranose (4), whereas 1 in methanol in the pretense of dry 
Amberlite IR 120(Hi) at reflux gave methyl 2-deoxy-2-[2-(methoxycarbonyl)- 
benzamido]-c+D-glucopyranoside (2). Treatment of 1,3,4,6-tetra-O-acetyl-2-amino- 
2-deoxy-@-D-glucopyranose with phthalic anhydride in methanol gave 1,3,4,6-tetra- 

- 
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U-acetyl-2-(2-carboxybenzamido)-2-deoxy-jI-D-glucopyranose (§). Phthalic anhy- 
dride did not react with 2-amino-%deoxy-D-giucopyranose in water4 and with 1,3,4,6- 
tetra-O-acetyl-2-amino-2-deoxy-D-glucopyranose in the fusion reaction at elevated 
temperature5. 

*All correspondence with regard to the present work should be addressed to the Yeshiva University, 
New York. 
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General methods. - Melting points are uncorrected. N.m.r. spectra were 
measured with a Varian A-60 spectrometer with tetramethylsilane as internal standard 
in chloroform-d, and 2,2-dimethyl-2-silapentane-5-sulfonate in D,O. 1-r. spectra were 
recorded with a Perkin-Elmer 257 spectrometer or a Shimadzu AR-7 spectrometer. 
Specific rotations were measured with a Bendix automatic polarimeter or a Yanagi- 
moto direct-reading polarimeter. 

2-(2-Carboxybenzamido)-2-deoxy+D-glucopyranose (1). - To a solution of 
2-amino-2-deoxy-D-glucopyranose, prepared from 2-amino-2-deoxy-D-glucopyranose 
hydrochloride (10.0 g) in methanol (70 ml) and metallic sodium (1.0 g) according 
to a previous paper’, was added phthalic anhydride (7.0 g) under shaking at room 
temperature. The solution was heated at reflux in a water bath for 10 niin, and then 
cooled to room temperature. The precipitate produced was Utered off and washed 
with a small volume of cold methanol Recrystallization from methanol-water (4:1, 
v/v) gave 15 g (96%), m-p. 186-187”, [PL]~’ f 114+ +84O (c 0.5, water); i.r. data: 
vN”jol 1710 (C=O), 750 cm-’ (o-disubstituted Ph); n.m.r. data (D,O): 6 7.63 (m, 
4potons, Ph). 

Anal. Calc. for C,,H,,NOs: C, 51.37; H, 5.24; N, 4.28. Found: C, 51.37; 
H, 5.20; N, 4.31. 

1,3,4,6-Teira-O-acetyl-2-deoxy-2-phthaIimido-cc-e (3). - A mix- 
ture of acetic anhydride (15 ml) and dried pyridine (27 ml) was added to 1 (5.0 g) 
under cooling. The mixture was kept for 24 h at room temperature, and then poured 
into ice-water. The emulsion was extracted with chloroform (3 x 50 ml). The extract 
was dried (sodium sulfato) and concentrated in vacua to give a syrup, which was 
dissolved in a small volume of methanol. Ether was added, and the solution kept in 
a refrigerator overnight gave crystals, which were recrystallized from hot methanol, 
3.6-5.3 g (50-70%), m-p. 131°, [a]L6 +98” (c 0.5, chloroform); i-r. data: vpz’ 1760 
and 1710(=0), 740 cm-’ (o-disubstitutedph), no OH absorption at 3600-3000 cm-l; 
n.m.r. data: (chloroform-d): 6 7.79 (m, 4 protons, Ph), 6.55 (q, 1 proton, H-3, J3,4 
11.5 Hz); 2.28 (d, 1 proton, H-l, J1,Z 3.5 Hz), 4.70 (q, 1 proton, H-2, J2,3 11,5 Hz), 
5.15 (m, 1 proton, H-5), 4.1-4.5 (m, 3 protons, H-4, H-6, and H-6,), 2.12,2.08,2.05, 
1.86 (s, 12 protons, OAc). The properties of the 8-D isomer have been reported6. 

Anal. Calc. for C22H23N01L: C, 55.34; H, 4.86; N, 2.93. Found: C, 55.26, 
H, 4.79; N, 2.83. 

Methyl 2-deoxy-2-[2-(methoxycarbonyl)benzamin (2). - 
A mixture of I (5.0 g) and dried Amberlite IR-120 (H+, 10.0 g) was heated for 5 h at 
reflux in methanol (2W ml). The suspension cooled to room temperature was fltered. 
The fltrate was concentrated to a syrup, which was dissolved in a minimum volume of 
ethanol. After addition of ether and petroleum ether (b.p. 39-49’), the mixture was 
kept for 5 days in a refrigerator. The crystals were recrystallized from ethanol-ether- 
petroleum ether, yield 4.3 g (79%), m.p. 192-193”, [a];’ +21” (c 0.5, water); i.r. data: 
v= 1710 and 1640 (C=O), 740 cm-’ (o-disubstituted Ph); n.m.r. data (DZO): 

Cmbohyd. Res., 16 (1971) 229431 



NOTE 231 

6 7.63 (m, 4 protons, Ph), 4.92 (d, 1 proton, H-l J1,a 3.0 Hz), 3.92 (s, 3 protons, 
COMe), 3.43 (s, 3 protons, OMe). 

Anal. Calc. for C!,,H,,NOs: C, 54.08; H, 5.96; N, 3.94. Found: C, 54.03; H, 
5.94; N, 4.07. 

2-Deoxy-2-phthalimi-~-D-g~~copyranose (4). - A solution of 3 (1.0 g) in 
methanol (20 ml) containing cont. hydrochloric acid (1.4 ml), was heated for 4 h 
at reflux. An excess of silver carbonate was added and the mixture was filtered off. 
The filtrate was concentrated to a syrup. Crystallization and recrystallization from 
acetone gave 0.4 g (62%), m.p. 187-188”, [ol];’ +29” (c 1.0, water); i.r. data: ~2; 
1725 (C=O), 725 cm- ’ (o-disubstituted Ph); n-m-r. data (D,O): 6 7.84 (m, 4 protons, 
Ph), 5.50 (d, 1 proton, H-l, JI_z 8.0 Hz), 3.304.50 (m, 6 protons, pyranose ring 
protons), no Ac-Me signals and no OMe signals. 

Anal. Calc. for C14H,5N07: C, 54.37; H, 4.89; N, 4.53. Found: C, 54.05; 
H, 5.00; N, 4.28. 

1,3,4,bTetra-O-c2cetyl-2-(2-carboxyben.- 

A solution of 1,3,4,6-tetra-U-acetyl-2-amino-2-deoxy-B-D-glucopyranose7 (1.3 g) 
and phthalic anhydride (0.5 g) in methanol (20 ml) was kept overnight at room tem- 
perature and then concentrated to a syrup. Crystallization and recrystallization from 
ethanol-ether-petroleum ether gave 1.5 g (93%), m-p. 180-181° (lit.? m-p. 181-182”); 
i-r. data: YE 1750 and 1710 (C=O), 750 cm-’ (o-substituted Ph); n.m.r. data 
(chloroform-d): 6 7.45-7.92 (m, 4 pmtons, Ph), 5.87 (d, 1 proton, H-l, JL,z 
8.0 Hz), 4.0-5.5 (m, 6 protons, pyranose ring protons), 2.17 (s, 3 protons, OAc), 
2.09 (s, 6 protons, OAc), 2.05 (s, 3 protons, OAc). 
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