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ABSTRACT 

Synthesis of 5-@olyacetoxyalkyl)tetrazoles from some acetylated aldononitriles 
by reaction with ammonium azide is described. Deacetylation of these compounds 
afforded the corresponding S-(polyhydroxya&yl)tetrazo~es. 

INTFtODUCl-TON 

Synthesis of tetrazoles from acid nitriles under a variety of reaction conditions 
has been widely studied. The formation of S-alkyl- and 5-aryl-tetrazoles having 
different substituents has been described in the literature2, but no 5-(polyhydroxy- 
alkyl)-substituted tetrazoles appear to have been prepared. Aldonic acid nitriles 
constitute suitable precursors for obtaining tetrazoles of this type; they would allow 
correlation of steric interactions and, in addition, would permit choice of the steric 
distribution of the side chain, so that, together with the heterocyclic moiety, the 
molecule might have the highest pharmacological activity. 

During testing of a variety of reaction conditions, it had been found that aldonic 
acid acetates are much more sensitive to decomposition than the corresponding 
benzoates, and the optimal reaction conditions for both nitrile esters were found to 
consist in use of ammonium azide, in N,IV-dimethylformamide as the solvent, at room 
temperature ‘. This reaction has now been extended to some per-O-acetylated 
aldononitriles, and the 5-(polyacetoxyalkyl)tetrazoles were obtained in fair yields. 
Their deacetylation with sodium methoxide in methanol gave thi 5-(poIyhydroxy- 
alkyl)tetrazoles. The reaction is exempliiied for tetra-U-ace@+arabinononitrile, 
from which 5-(tetra-U-acetyl-L-arabino-tetritol-l-yl)tetrazole (1) was obtained in 41% 
yield; deacetylation of 1 gave I(L-arabin+tetritol-I-yl)tetrazole (2) in 100% yield. _ 

By the same type of reaction, 5-(tetra-O-acetyl-D-arabino-tetritol-I-yl)tetrazole 
(3), 5-(tetra-O-acetyl-D-xylo-tetrititol-I-yl)tetrazole (5), 5-tetra-O-acetyl-D-ribo-tetritol- 
I-yl)tetrazole (8), and 5-(penta-O-acetyl-D-gluco-pentitol-l-yl)tetrazole (11) were 
obtained. 

*Synthesis of Tetrazoles from AcyIated Aldononitriks. Part II. For Part I, see ref. 1. 
**To whom requests should be addressed. 



48 A. M. SELDES, I. M. E. TEIIEL, J. 0. DEFERRARI 

H\ 
N/N\\ 

H 

C-_N 

I 

’ /N 

‘y”\\ 

c-N 

I 

‘*N 
/N 

H COAc I 

I 
HCOAc HCOH 

MeONa 
AcOCH 

NH,N,-HCONMez 
I 

MeOH 
I 

I 
AcOCH HOCH 

AcOCH I I 

I 
AcOCH HOCH 

CH20Ac I I 
CH,OAc CH,OH 

1 2 

The following (polyhydroxyalkyl)tetrazoles were prepared from the acetates by 
treatment with methanolic methoxide: 5-(D-arabino-tetritol-I-yl)tetrazole (4), 5-(D- 

xylo-tetritol-l-yl)tetrazole (6), 5-(D-r&o-tetritol-I-yl)tetrazole (9), and 5-(JXJ~UCO- 
pentitol-I-yl)tetrazole (12). 

5-(L-manno- 1,2,3,4-Tetrahydroxypent- 1 -yl)tetrazole (IO) and 5-(D-mamzo- 
pentitol-1-yl)tetrazole (13) were obtained in crystalline form by deacetylation of the 
corresponding reaction mixtures for the preparation of the S(polyacetoxypentyl)- 
tetrazoles, which were syrups that could not be satisfactorily purified. Acetylation of 
compound 13 gave 5-(penta-O-acetyl-D-manno-pentitol-l-yi)tetrazole (14) as a 

chromatographically pure syrup. 

EXPEEUMENTAL 

GeneraI procedwes. - Thin-layer chromatography (t.1.c.) was performed on 
plat,?s coated with silica gel G (Merck, Germany), with 19:l chloroform-methanol as 
the e!uant, and iodine vapor for detection. Melting points are not corrected_ The 

optica! rotations were determined at 20”. Ammonium azide was purified by subli- 
matron. 

Synthesis of 5-(poZyucetoxyaikyZ)tetrazoles. - These compounds were prepared 

by dissolving the acetylated aldononitrile (5 g) in N,N-dimethylformamide (25-35 ml), 
and adding ammonium azide (1.2 g). The mixture was kept at room temperature, with 
occasional shaking, until the ammonium azide had completely dissolved. The reaction 
was monitored by t.1.c. until the nitrile had disappeared (-7 days). The solution was 

evaporated under diminished pressure (bath temp. 507, and the residue was treated 
with water (30 ml). The 5-(polyacetoxyalky1)tetrazole.s were solids or syrups, which 
were purified as individually described. 

Preparation of 5-(polyhydroxyalky,)tetrazoIes. - These compounds were 
obtained by dissolving the I(polyacetoxyalkyl)tetrazole (1 g) in methanol (100 ml), 

and adding 2% sodium methoxide solution to pH 8. The solution was kept for 24 h 
at room temperature, neutralized with Zeo Karb 225 (Hf) resin, the mixture filtered, 
the filtrate evaporated to dryness, and the product purified as individually described. 

S-(Tetra-O-acetyI-r_-arabiuo-tetritol-l-y~)tetrazoZe (1). - Tetra-O-acetyl-L- 
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arabinononitrile3 was prepared by acetylation of r_-arabinose oxime. The general 
procedure, applied to this nitrile, gave compound 1 as a white solid that crystallized 

from water as needles (41%) of m.p. 93-95”, [aID +2.5” (c 1, chloroform). 
Anal. Calc. for C,,H,,N,O,: C, 43.57; H, 5.06; N, 15.64. Found: C, 43.45; 

H, 5.37; N, 15.38. 
5-(L-arabino-TeMtoZ-I-yl)tefrazoZe (2). - The general procedure, applied to 

compound 1, gave 2 as a white solid that crystallized from 41 methanol-water as 

rectangular prisms (100%) of m-p. 2OO-202”, [aID +22” (c 1, water). 
Anal. Calc. for C,H,0N405: C, 31.58; H, 5.30; N, 29.47. Found: C, 31.38; 

H, 5.50 N, 29.27. 
S-(Tetra-O-acetyZ-D-arabino-tetritoZ-~-yZ)tetrazoZe (3)_ - Tetra-O-acetyl-D- 

arabinononitrile4 was prepared by acetylation of D-arabinose oxime. From this nitrile, 
compound 3 was obtained as a white solid that crystallized from water as rectangular 
plates (45%) of m.p. 9l-93”, [a], -3.1” (c 1, chloroform). 

Anal. Calc. for C,,HIEINdOe: C, 43.57; H, 5.06; N, 15.64. Found: C, 43.85: 
H, 5.35; N, 15.50. 

5-(D-arabino-Tetritol-I-yZ)tetrazoZe (4). - From 3, compound 4 was obtained as 
a white solid that crystallized from methanol as rectangular plates (100%) of m-p. 201- 
203’, [aID -24.5” (c 1, water). 

Anal. Calc. for C,H,,N,O,: C, 31.58; H, 5.30; N, 29.47. Found: C, 31.48; 
H, 5.22 N, 29.24. 

5-(Tetra-O-acetyZ-D-xylo-tetritoZ-I-yZ)tetrazde (5)_ - Tetra-O-acetyl-D-xylono- 
nitrile was prepared as described by Hackett ‘. From this nitrile, compound 5 was 
obtained as a syrup. It was dissolved in water, decolorized several times with charcoal, 
and concentrated. Crystallization could not be induced and, after evaporation to 
dryness, a syrup was obtained (in 83.5% yield) that had [a],, +42.8” (c 1, chloroform). 

Anal. Calc_ for C,,H,,N,O,: C, 43.57; H, 5.06: N, 15.64. Found: C, 43.40: 
H, 5.36 N, 15.60. 

5-(D-xylo-TetritoZ-I-yZ)tetrazuZe (6). - Compound 5 gave 6 as a white solid that 
crystallized from absolute ethanol as needles (85%) of m-p. 139-140”, [c& +21.3O 
(c 1.2, water). 

Anal. Calc. for CSH,oN,Ob: C, 31.58; H, 5.30; N, 29.47; FoLnd: C, 32.06; 
H, 5.38; N, 29.92. 

D-Ribose oxime (7). - Wohl’s technique3 for the preparation of oximes was 
applied to D-ribose, and, after 24 h at room temperature, compound 7 crystallized; 
recrystallized from 9:l ethanol-water, it gave needles (88%) of m.p. 140-143”, 
[aID +52 (10 min)-, f12.9” (120 h) (c 0.7, water). 

Anal. Cd. for C,H,,NO, : C, 36.36; H, 6.71: N, 8.48. Found: C, 36.48; 
H, 6.39; N, 8.10. 

5-(Tetra-0-acetyZ-D-ribo-tetritoZ-I-yZ)tetrazoZe (8). - Tetra-O-acetyl-D-ribono- 
nitrile was prepared by acetylation of the oxime 7; it had the same constants as those 
described in the literature6. From this nitrile, compound 8 was obtained as a syrup. 
It was dissolved in water, and the solution decolorized several times with charcoal, 
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and concentrated. Crystallization could not be induced and, after evaporation to 
dryness, a syrup was obtained (in 94% yield) that had [a],, +19.8” (c 1.3, ethanol). 

Ad. Cdc. for C13H18N.+08: C, 43.57; H, 5.06; N, 15.64. Found: C, 43.30; 
H, 5.38; N, 15.92. 

5-@-ribo-Tetritol-I-yZ)retrazoZe (9). - From 8, compound 9 was obtained as a 
white solid that crystallized from absolute ethanol as needles (85%) of m.p. 146-148”, 
[a]n +17.7” (c 1, water). 

Anal. Calc. for C,H,,N,O,: C, 31.58; H, 5.30; N, 29.47. Found: C, 31.77; 
H, 5.57; N, 29.72. 

5-(L-manno-1,2,3,4-Tetrahydroxypent-l-yI)tetrazoZe (10). - Tetra-O-acetyl- 
L-rhamnononitrile’ was prepared by acetylation of L-rhamnose oxime. From this 
nitrile, by the general technique, was obtained a syrup from which 5-(L-manno-1,2,3,4- 
tetraacetoxypent-1-yl)tetrazole could not be obtained in a chromatographically pure 
form. The crude tetraacetate was deacetylated by the general procedure, and a white 
solid was obtained that was crystallized from methanol, to give compound 10 as 
needles (60%) of m-p. 204-205’, [a],, -1-32.2” (c 1, water). 

Anal. Calc. for C,H,,N,O,+: C, 32.59; H, 5.92; N, 27.44. Found: C, 32.80; 
H, 5.60; N, 27.48. 

5-fPenta-O-ace~yZ-D-gluco-pen?itoZ-l-yl)tetrazoZe (11). - Penta- O-acetyl-D- 
glucononitrile3 was prepared by acetylation of D-g1UCOSe oxime. From this nitrile, 
compound 11 was obtained as a white solid that crystallized from water as rectangular 
prisms (45%) of m.p. 151-154”, [aID +67.6” (c 0.8, chloroform). 

Anal. Calc. for C&H,,N_+O, ,-, : C, 44.65; H, 5.15; N, 13.02. Found: C, 44.87; 
H, 5.08; N, 13.15. 

5-(D-gluco-PentitoZ-I-yZ)te?razoZe (12). - From 11, compound 12 was obtained 
as a white solid that crystallized from 4:l methanol-water as needles (94%) of m.p. 
195-197”, [a]n + 19.2” (c 0.9, water). 

Anal. Calc. for CsHX2N405: C, 32.73: H, 5.49; N, 25.45. Found: C, 32.45: 
H, 5.78; N, 25.35. 

5-(D-manno-Penrirol-I-yZ)rerrazoZe (13). - Penta-U-acetyl-D-mannononitrile* 
was prepared by acetylation of D-mannose oxime. From this nitrile was obtained a 
syrup from which compound 14 could not be obtained pure. Deacetylation of the 
reaction mixture gave 13 as a white solid that, after recrystallization from 4:l 
methanol-water, gave needles (80%) of m.p. 200-202”, [a]n -29.6” (c 0.9, water). 

Anal. Cak. for C6HXzN.+0s: C, 32.73; H, 5.49; N, 25.45. Found: C, 33.00; 
H, 5.80; N, 25.35. 
- 

5-(Penra-O-ace?yZ-wnaxmo-pentitoZ-I-yZ)rerrazoZe (14) - Compound 13 (0.1 g) 
was acetylated with 4.5 ml of 1:l acetic anhydride-pyridine at room temperature. 
After 24 h, the solution was evaporated in a desiccator, and the resulting syrup 
dissolved in water and the solution decolorized with charcoal The compound was 
chromatographically pure, but crystallization could not be induced After evaporation, 
0 16 g (82%) of 14 was obtained as a syrup, [a]n + 12.2” (c 0.7, chloroform) 
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Anal Caic for C16H22N4010: C, 44 65; H, 5.15; N, 13.02 Found: C, 44.35; 
H, 5.53; N, 13.21. 

ACKNOWLEDGMENTS 

We thank the Consejo National de Investigaciones Cientificas y T&nicas de la 
Repdblica Argentina and the Universidad de Buenos Aires for partial financial 
support and for a schoIarship (to A. M. S.). 

REFERENCES 

1 J. 0. DEFERRAFU, A. M. SELDES, 0. G. MARZOA, AND I. M. E. THIEL, Cwbohyd. Res., 17 (1971) 
237-239. 

2 J. S. MEUNA AND R. M. HERBS, J. Org. Chem., 15 (1950) 1082-1092; R. M. HERBS-I AND K. R. 
WILSON, ibid., 22 (1957) 1142-1145; W. G. FINNEGAN, R. A. HENRY, AND R. LOFQIJI.ST, J. Amer. 
Chem. Sot., 80 (1958) 3908-3911. 

3 A. WOHL, Ber., 26 (1893) 730-744. 

4 R. C. HCXKETT AND C. W. MAYNARD, JR., J. Amer. Chem. Sm., 61 (1939) 2111-2115. 
5 R. C. HOCKEY, f. Amer. Chem. Sot., 57 (1935) 2265-2268. 
6 K. LADENBURG. M. TISHLER, J. W. WELLMAN, AND R. D. BABSON, I. Amer. Chem. Sot., 66 (1944) 

1217-1218. 
7 E. FIXHER, Ber., 29 (1896) 1377-1383. 
8 M. L. WOLFROM AND A. THOMPSON, J. Amer. Chem. Sot., 53 (1931) 622-632. 


