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Furanoid as well as pyranoid glycals are useful intermediates in the synthesis of 
a variety of carbohydrate dervatives. Pyranoid glycals are usualIy prepared by 
modifications 3 of the method discovered by Fischer and Zach3. The first synthesis of a 

furanoid glycal was achieved by Ness and Fletcher4 by treatment of 3,5-di-O-benzoyl- 

2-O-(p-nitrophenylsuIfonyl)-&r&ribofuranosyl bromide with sodium iodide, but this 

method will probably not often be employed for preparative work, because of the 
many steps involved in the preparation of furanosyl halide derivatives_ Recently, 
Jordaan et al. 5 and Ireland et al. 6 reported an alternative route to furanoid glycals that 

involved treatment of furanosyl halides bearing a 2,3-O-isopropylidene group with 
sodium naphthalide or lithium-ammonia. 

Our recent workl*i- l3 has shown that, for some aldoses, 2,2-dialkoxypropane- 
N,N-dimethylformamide-p-toluenesulfonic acid is a unique acetonating agent that 

may give unexpected, and potentially useful, products on changing such reaction 
conditions as the temperature, the reaction time, and the ratios of the acid, the 2,2- 
dialkoxypropane, and N,N-dimethylformamide. In the course of our studies of the 

reaction mechanism, formation of a new type of glycal, a furanoid 2-aminoglycal has 
been achieved. We report here a one-step synthesis of 2-acetamido-1,4-anhydro-2- 
deoxy-5,6-O-isopropylidene-D-arabBro-hex-l-enitol (2) from 2-acetamido-2-deoxy-D- 

glucose (l), and discuss the mechanism of formation thereof. 
A suspension of 2-acetamido-2-deoxy-D-glucose (1) in dry N,N-dimethyi- 

formamide was stirred at lo-15”, while large excesses of 2,2_dimethoxypropane and 
p-toluenesulfonic acid were added. The reaction was continued for 40 h at 1 O-1 5”, and 

the mixture was then treated with Amberlite IRA-410 ion-exchange resin for 3 h at 
30”. 2-Acetamido-l,4-anhydro-2-deoxy-5,6-O-isopropylidene-D-ara~j~z~-hex-l-enitol13 

(2, 43%) and 2-acetamido-2-deoxy-4,6-0-isopropylidene-D-glucopyranosei (3, 43%) 

were obtained as the main products. 
On the other hand, the acetonation of 1 with the reagent under the conditions 

*The Behavior of Some Aldoses with 2,2-Dialkorrypropane-N,~~r-Dimethylformamide-p-Toluene- 
sulfonic Acid, Part VII. For Part VI, see ref. 1. For a preliminary report, see ref. 13. 
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just described, except that, after completion of the reaction, the mixture was stirred 
with Amberlite TR-45 ion-exchange resin (to remove the acid), instead of the Amberlite 
IRA-410 resin used in the foregoing experiment, gave compound 3 (440/,), 2-acetamido- 
2-deoxy-5,6-O-isopropylidene-D-glucofuranosel” (4, 1479, and a labile compound, 
namely, 2-acetamido-2-deoxy-1,4: 5,6-di-0-isopropylidene-D-~r&Gzo-hex-I-enitol (5, 
30%). It is interesting that, in the former experiment, significant amounts of the 
furanoid 2-aminoglycal derivative (2) were obtained, but none of the compounds 4 and 
5 was isolated. These results show that compounds 4 and 5 were converted into the 
furanoid Zaminoglycal derivative (2) during stirring of the reaction mixture with the 
Amberlite IRA-410 resin to remove the acid. 

In order to verify this conclusion, the following experiments were performed_ 
Treatment of compound 4 in methanol with Amberlite IRA-410 (OH-) ion-exchange 
resin gave compound 2 in good yield, as expected. It seems likely that the formation of 
furanoid Zaminoglycals from a variety of 2-(acylamino)-2-deoxyfuranoses and their 
derivatives by use of basic resins should be expected. Acetylation of the labile com- 
pound 5 gave a fairly stable, syrupy monoacetate (6), which was characterized by i-r. 
and n-m-r. spectroscopy and f-d. mass spectrometry; the presence of an acetamido, an 
0-acetyl, and two 0-isopropylidene groups and a double bond was shown by the i.r. 
and n.m.r. spectra. 

Configurational assignments were confirmed by decoupling techniques and 
treatment with Dn_O, and the major peaks in the f-d. mass spectrum [m/e 344 (M + l)‘, 
343 (M+), 101, and 431 support structure 6 well. Treatment of compounds 5 and 6 in 
N,N-dimethylformamide with Amberlite IRA-410 (OH-) ion-exchange resin gave the 
furanoid 2-aminoglycal derivative 2 in good yield. 
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hydride (8 mL), and the solution was kept overnight at -5”, and then evaporated at 
30” to a syrup. Chromatography of the syrup on a column of silica gel (100 g) with 
150: Qbloroform-methanol afforded compound 6 (2_ 1 g, 48%) as a colorless syrup, 
[ac]g ~30.5” (c 0.3, methanol); v,,,,, fi’m 3230 (NH), 1760 (ester), 1676 (C=C), 1650 and 
1510 (amide), and 840 cm-r (Me.&); n.m.r_ data at 90 MHz (in chloroform-d): 
‘5: 2.67 (s, 1 H, H-l), 3.16 (s, 1 H, NH), 5.62 (d, 1 H, Js,a 8.0 Hz, H-3), 5.85-6.13 (m, 
3 H, H-5,6), 6.32 (near t, 1 H, Jsp4r = J4,5 = 8.0 Hz, H-4), 7.89, 7.99 (2 s, 6 H, AcO, 
AcN), 8.61 (s, 6 H, Me&), and 8.65 and 8.69 (2 s, 6 H, Me&); mass data (f-d. emitter; 
current 14 m&4): nz/e 344 [25, (M f I)‘], 343 [loo, M+], 101 [12, (Me,C,H,O+)], and 
43 [28, (MeCO’)]. 

Anal. Calc. for C,,HzSNOi: C, 55.96; H, 7.34; N, 4.08. Found: C, 55.92; H, 
7.55; N, 4.21. 

~-Aceta~~~i~o-I.4-m~l~~~ro-2-~eo_~~-~,6-O-isoprop~Iidene-~-arabino-he;r-I-enitoI 

(2)_ - (A) From comporozn4. A misture of compound 4 (1.0 g), N,N-dimethylforma- 
mide (10 mL), and Amberlite IRA-410 (OH-) ion-exchange resin (10 g) was stirred for 
S h at room temperature, by which time, the starting material was no longer detectable 
by t.1.c. After filtration to remove the resin, the filtrate was evaporated, to give 
crystalline 2 (720 mg, 77%). Recrystallized from ether, the product was obtained as 
colorless plates, m-p. 152”, [a]? -1 o (c 0.5, methanol). The i-r. and n.m.r. spectra 
were identical with those of an authentic sample of 2. 

(B) From compound 5. A mixture of compound 5 (200 mg), N,f’V-dimethyl- 
formamide (4 mL), and Amberlite IRA-410 (OH-) resin (1 .O g) was stirred for 3 h at 
room temperature. The product was chromatographed on a column of silica gel, with 
50: 1 chloroform-methanol as the eluant, to give compound 2 (120 mg, 75%). 

(C) From cor~zpororri 6. A mixture of compound 6 (200 mg), N,N-dimethyl- 
formamide (3 mL), and Amberlite IRA-410 (OH-) resin (2.Og) was stirred for 30 h at 
room temperature. After filtration to remove the resin, the filtrate was evaporated, to 
give crystalline 2 (130 mg, 92%) 
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