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In the literature, the reactions of 5-alkyl- and 5-aryl-tetrazoles with aryl chlorides 

or acid anhydrides have been reported; they afforded the corresponding oxadiazoles in 

moderate yieldlA. We report herein an extension of the above-mentioned reaction with 
5-[0-(2,3,4,6-tetra-O-benzoyl-a-D-glucopyranosyl)-( 1+3)-( 1,2,4,5-tetra-O-benzoyl-D- 

g&o-pentitol-1-yl]tetrazole5 (1) which, on treatment with acetic anhydride or benzoyl 
chloride, yielded 2-methyl- (2) or 2-phenyl-5-[0-(2,3,4,6-tetra-O-benzoyl-a-D-glucopy- 
ranosyl)-(1 j3)-(1,2,4,5-tetra-O-benzoyl-~-gluco-pentitol-l-yl]-l,3,4-oxadiazoles (3) 
respectively. Similar reactions, applied to 5-[O-(2,3,4,6-tetra-O-benzoyl-/?-D-glucopy- 

ranosyl)-( l-+3)-( 1,2,4,5-tetra-~-benzoyl-D-g~~c~-pentitol-l-yl]tetrazole’ (4) gave 2- 
methyl- (5) or 2-phenyl-5-[0-(2,3,4,6-tetra-O-benzoyl-aD-glucopyranosyl)-(l+3)- 
1,2,4,5-tetra-O-benzoyl-D-gluco-pentitol- 1 -yl]- 1,3,4-oxadiazole (6). 

Some differences between the reaction to obtain the 2-phenyl and 2-methyl 
derivatives were observed. Compounds 3 and 6 were obtained under conditions milder 
than those used for compounds 2 and 5, because a large excess of reagent and a long 

reflux time were necessary for the latter compounds. 
The ‘H-n.m.r. spectra of the oxadiazole derivatives were measured at 300 MHz 

and allowed first-order analysis (see Table I) to deduce the conformation of the 

compounds. In all, the cyclic part is in the “C,(D) conformation, and the acyclic part 
showed a deviation from the planar, extended, zig-zag conformation. This deviation 
may be attributed to one preponderant rotamer (as in compounds 5 and 6) which has the 

antiperiplanar relationship that corresponds to a C-l’+C-2’ rotation6 (,G). An aver- 
age between two rotamers was observed for compounds 2 (J,,,,. 6.7 Hz) and 3 (J,,,,. 6.4 
Hz) which are (1” --* 3’)-or-D-linked. These values indicate the preponderance of the ,G 

rotamer, but a 3jGf must be postulated for compounds 2 and 3 (JYT4’ 4.0 Hz). This 
conformation may be attributed to the bulky substituent at O-3’. Both possible rota- 
mers,,G- or ?G+, show a 1,3-parallel interaction, one between BzO-2’ and -3’, and the 

* To whom correspondence should be addressed. 
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Scheme I. Main contormation of compounds 2,3,5,and 6 

other between BzO-3’ and -5’. The last interaction is probably less hindered and we 

report the rotation as ,.G”. The preferred conformation in solution is shown in 

Scheme 1. 
The assignments of the ‘%-n.m.r. signals of compounds 2 and 3 was made by 

comparison with 5-[0-(2,3,4,6-tetra-O-benzoyl-a-D-glucopyranosyl-(1+3)-1 ,2,4,5-te- 
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tra-0-benzoyl-D-gluco-pentitol- 1 -yl]tetrazole5 (1) and those for compounds 5 and 6 by 
comparison with the signals of 5-[0-(2,3,4,6-tetra-O-benzoyl-D-D-glucopyran- 
osyl)-(1 ~3)-1,2,4,5-tetra-O-benzoyl-D-gluco-pentitol-1-yl]tetrazole5 (4) (Table II). The 
most important difference between the signals of these compounds and their reference 
compounds were attributed to the different heterocyclic rings, and a good correlation 
was observed between the signals of 2 and 3 and between those of 5 and 6, respectively, 

as they have the same conformation and configuration. 
The comparison of the spectrum of 5 (having a 3-O-fi-D-glucopyranosyl group) 

with that of 2 (having a 3-0-cc-D-glucopyranosyl group) showed the expected change for 

the cyclic part due to the inversion of anomers (d C-l” 2.77, d C-3” 1.75, and d C-5” 3.66 
p.p.m.), as was reported earlier for other benzoylated derivatives’*‘-‘. The signals for the 
acyclic components showed differences due to the conformational changes (see Scheme 

1). Similar differences were observed for compounds 3 and 6. 

EXPERIMENTAL 

General methods. - Melting points were measured on a Unimelt apparatus and 

are uncorrected. Optical rotations were determined at 20” with a Perkin-Elmer 141 
Polarimeter. ‘H-N.m.r. spectra were recorded with a Bruker 300-MHz instrument, and 
‘3C-n.m.r. for compounds 2 and 3 with a Bruker 75-MHz instrument, and for com- 
pounds 5 and 6 with a Varian XL-100 instrument at 25 MHz for solutions in CDCl, with 
Me,Si as the internal standard. T.1.c. was performed on plates coated with Silica Gel G 

(Merck, Darmstadt) with 9: 1 benzene-ethyl acetate as eluent and I, vapor for detection. 
2- Methyl-5-[0-2,3,4,6-tetra-O-benzoyf-a-D-glucopyranosyl)-(l +3)-1,2,4,5-te- 

tra-O-benzoyl-r,-gluco-pentitol-l-yI]-l,3,4-oxadiazole (2). -Acetic anhydride (20 mL) 

was added to 5-[0-(2,3,4,6-tetra-O-benzoyl-a-D-glucopyranosyl)-(l +3)-1,2,4,5-tetra- 
0-benzoyl-D-gluco-pentitol-1-ylltetrazol (2.5 g, 2 mmol). The mixture was heated at 
reflux during 10 h, cooled, and poured into cold water to give 2 as an amorphous solid. 

This was purified by flash chromatography on a dry column of Silica Gel G as adsorbent 
and various mixtures of benzene-ethyl acetate as eluent. Compound 2 was precipitated 
from ethyl alcohol-water (1.5 g, 60%) as an amorphous solid, m-p. 102-104”, [a&, + 85” 

(c 1, chloroform). 
Anal. Calc. for C,,H,,N,O,,: C, 68.40; H, 4.56; N, 2.28. Found: C, 68.18; H, 4.66; 

N, 2.31. 

2-Methyl-5-[0-(2,3,4,6-tetra-0-benzoy[-P-~-glucopyranosyl)-(l +3)-1,2,4,5-te- 

tra-O-benzoyl-D-gluco-pentitol-l-yl/-l,3,4-oxadiazoZe (5). - The same procedure, as 
described for compound 2, was applied to 5-[O-(2,3,4,6-tetra-0-benzoyl-fi-l+glucopy- 
ranosyl)-( 1~3)-tetra-O-benzoyl-o-gluco-pentitol-l-yl]tetrazol, to give 5 as an amor- 
phous solid. This was dissolved in hot ethyl alcohol and precipitated with water (2.4 g, 
96%), m.p. 104106”, [cr], +46” (c 1, chloroform). 

Anal. Calc. for C,,H,,N,O,,C,H,: C, 69.83; H, 4.74; N, 2.14. Found: C, 69.45; H, 
4.78; N, 2.48. 

2-Phenyl-5-[0(-2,3,4,6-tetra-O-benzoyl_cl)-(l+3)-1,2,4,5-te- 
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tra-O-benzoyl-D-gluco-pentitol-Z-yl]- I,3,4-oxadiazole (3). - 5-[O-(2,3,4,6-Tetra-O- 
benzoyl-a-D-glucopyranosyl)-( 1 + 3)-tetra-0-benzoyl-D-gluco-pentitol-1 -yl]tetrazole (6 

g, 5 mmol) was dissolved in pyridine (16 mL) and benzoyl chloride (1.5 mL) was added. 

The mixture was heated at reflux for 1 h in a water bath. It was cooled to room 
temperature and poured into ice-water to give 3 as an amorphous solid. This was 
purified by a dry-column flash chromatography with Silica Gel G as adsorbent, and 
benzene and 19: 1 benzene-ethyl acetate as eluents. Compound 3 was purified from ethyl 
alcohol-water and gave an amorphous compound (4.3 g, 67%) m.p. 98-loo”, [a], + 78” 
(c 1, chloroform). 

Anal. Calc. for C75HS8N20,9: C, 69.77; H, 4.50. N, 2.17. Found: C, 69.62; H, 4.74; 
N, 2.17. 

2-Phenyl-5-[0-(2,3,4,6-tetra-O-benzoyl-~-D-glucopyranosyl)-(I~3)-I,2,4,5-te- 

tra-O-benzoyl-D-gluco-pentitol-l-yl]-l,3,4-oxadiazole (6). - The same procedure, as 
described for compound 3, was applied to 5-[O-(2,3,4,6-tetra-0-benzoyl-b-D-glucopy- 
ranosyl)-( 1+3)-l ,2,4,5-tetra-O-benzoyl-D-gluco-pentitol- 1 -yl]-tetrazole to give com- 

pound 6 as an amorphous solid (4.4 g, 68%), m.p. 113-l 14”, [a], +47.5” (c 1, chloro- 
form). 

Anal. Calc. for C,,H,,N,O,,: C, 69.77; H, 4.50; N, 2.17. Found: C, 69.62; H, 4.71; 

N, 2.20. 
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