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ABSTRACT 

Treatment of 2-acetamido-2-deoxy-D-mannono-1,Uactone with dicyclo- 
hexylamine in ethanolic solution afforded an unsaturated l+lactone, 2-acetamido- 
2,3-dideoxy-D-e@zro-hex-2-enono-1,4-lactone (I), in good yield. 2-Acetamido-2,3- 
dideoxy-D-t/rreu-hex-2-enono-l ,Uactone (2) was similarly prepared from Zacetamido- 
2-deoxy-D-galactono-l,@actone. An unsaturated 1,5-lactone, 2-acetamido-2,3- 
dideoxy-D-threa-hex-2-enono-1,5-lactone (4), was obtained through the oxidation of 
2-acetamido-2-deoxy4,6-O-isopropylidene-D-gaIactopyranose with silver carbonate 
on Celite, followed by mild hydrolysis. 

The inhibitory activity of four isomeric 2-acetamido-2,3-dideoxy-D-hex-2- 
enonolactones [l, 2, 4, and 2-acetamido-2,3-dideoxy-o-erytizro-hex-2-enono-I ,5- 
Iactone (3)] was assayed against 2-acetamido-2-deoxy-/3-D-glucosidase from bull 
epididymis. Only the eryrhro lactones 1 and 3 are weak competitive inhibitors, 
whereas the the lactones 2 and 4 are practically inactive. The 1,PIactone 1 inhibited 
2-acetamido-2-deoxy-B-D-glucosidase more strongly than the 1,5-lactone 3. The 
lactones I-4 were found to be quite stable in aqueous solution or under inhibitory- 
assay conditions. 

In addition, two 2-acetamido-2-deoxy-D-glycals, 2-acetamido-I$-anhydro- 
2-deoxy-D-arabino-hex-1-enitol (6) and 2-acetamido-1,5-anhydro-2-deoxy-D-lyxo- 
hex-I-enitoi (7) were tested; both are 10 times as active as 1. 
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end of the reaction, the hot suspension was filtered through a layer of Celite, the 
precipitate was thoroughly washed with warm l&dioxane, and the filtrate and 
washings were combined, and evaporated in aacuo; the residue was chromatographed 
on a column of silica gel (90 g) with solvent B. 

Fractions that were chromatographically homogeneous and gave a positive 
test for unsaturation were pooled and evaporated, to give crystalline lactone 5 
(240 mg, 20%) which was recrystallized from acetone-ether: m.p. 155-156”, [c& 
f47.3” (c O.S5, chloroform); f38.8” (c 0.67, acetone); vz 3440 (NH), 1720 (C=O), 
1700 (C=C), and 1650 and 1520 cm-’ (Amides I and II); n.m.r. data (in CD&): 
r 2.01 (broad singlet, NH), 2.53 (doublet, J3,4 6.8 Hz, H-3), 5.43 (pair of doublets, 
J 3,4 6.8 Hz, J4,=+ 2.4 Hz, H-4), 5.7-5.9 (multiplet, 3H), 7.88 (NAc), and 8.51 and 
8.61 (CMe& 

Anal. Calc. for CIIH,,NO,: C, 54.76; H, 6.27; N, 5.81. Found: C, 55.02; 
H, 6.49; N, 6.01 

2-Acetamido-2,3-dideoxy-D-threo-hex-2-enono-~,5-Iaclone (4). - To a solution 
of 5 (345 mg) in Zmethoxyethanol (20 ml) was added dry Dowex-50 X-8 (II+) ion- 
exchange resin (3.5 g), and the mixture was kept at room temperature with occasional 
stirring for 3.5 h. The resin was then filtered off and washed with acetone, and the 
filtrate and washings were combined and evaporated to dryness in vacua. The residue 
was chromatographed on a column of silica gel (30 g) with solvent C, 4-ml fractions 
of eluate being collected. 

Fractions 13-16 contained unreacted lactone 5 (53 mg, 15%). -From fractions 
36-54 was obtained crystalline material (123 mg, 43%) which gave a positive test for 
unsaturation. It was dissolved in acetone; on scratching, it crystallized, ailording pure 
4: m-p. 142-143”, [a]n - 15.9” (c 0.44, water), -24.2” (c 0.50, acetone); vz 3500-3300 
(OH and NH), 1730 (C=O), 1670 (C=C), 1660 and 1540 (Amide I and II), 955, 945, 
905, and 880 cm-‘; n.m.r. data (in acetone-d,): r 1.65 (broad singlet, NH), 2.43 
(doublet, J3 ,4 6.4 Hz, H-3), and 7.88 (NAc). Prior to analysis, a sample was dried 
in high vacuum at 70”. 

Anal. Calc. for CsH1lNOS: C, 47.76; H, 5.51; N, 6.96. Found: C, 47.72; 
H, 5.74; N, 7.15. 

Enzyme preparation. - For enzyme preparations, commercialiy available 
materials were used, with the exception of six-day-old pinto-bean seedlings, which 
were cultivated in our laboratory. 

Following the general procedure of Lewy and ConGel and details given in 
our previous papera, the enzymes were extracted from freshly homogenized tissues 
or from acetone powders with 0.05~ citric acid @H 4-5) containing O.lM sodium 
chloride; for some enzymes”, acetate buffer was used. The stock preparation con- 
tained the fraction of extract that precipitated between 20 and 70% saturation with 
ammonium sulfate, and was dialyzed against the same buffer used for extraction. 

Enzyme assay. - The incubation mixtures contained 1 .O ml of either McIlvaine 
buffer or acetate buffer (0.1~) at the optimal pH of the enzyme tested, the enzyme 
preparation (0.05 E.U.), and the corresponding p-nitrophenyl glycoside as the 
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substrate. After dilution with water to a volume of 2.0 ml, the mixtures were incubated 
for 10-20 min at 38”, treated with 4 ml of 0.4,~ glycine-sodium hydroxide buffer 
@H 10.4), and the absorbance measured at 430 nm. The inhibition constants, Ki, 

were obtained by plotting l/v Ormole of p-nitrophenol liberated) versus I (mmole of 
inhibitor). 

Recovery of 2-acetamido-2,3-d~deo~-lideoxy-D-erythro-~?e~-2-e~ono-~,4-Zacrone (1) 

from incztbation mixture. - A mixture of McIlvaine buffer of pH 4.8 (10 ml), p- 

nitrophenyl Z-acetamido-Z-deoxy-j.?-D-glucoside (3.4 mg), the lactone 1 (35 mg), 
and 2-acetamido-2-deoxy-P_D-glucosidase from bull epididymis (OS E-U.) in water 
(20 ml) was incubated for 1 h at 38”, and then diluted with ethanol (5 ml) and filtered 
through a layer of carbon. The filtrate was concentrated in uacuo to give a serni- 
crystalline residue, which was extracted with ether (3 x 5 ml) to remove p-nitrophenol, 
and finally with methanol (3 x 5 ml). The combined methanol extracts were evaporated 
and the residue was chromatographed on a column of silica gel with solvent A. The 
fractions containing unsaturated material (u.v.-positive spot) were pooled, and 
evaporated in came, yielding crystalline l&lactone 1 (28 mg, 80%). It was identified 
by analysis, m.p., optical rotation, and infrared spectrum. 
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