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During the course of another investigation it was dis-
covered that treatment of 1-(benzylideneamino)imidazoli-
dinetrione (1) with methanol containing hydrochloric acid
gave a product of empirical formula C4HsN;05. The pur-
posc of this communication is to report the identity of this
product and to demonstrate the novel transformation of 1
into methyl 5-hydroxy-1,2 4-triazole-3-carboxylate (2).

The infrared spectrum of this product was characterized
by a band at 5.73 g while the nmr spectrum of the product
exhibited a singlet at 3.87 ppm and a broad exchangeable
singlet at 12.25 ppm in the relative ratio of 3:2. Since the
3.87 ppm signal appears in the region where the CH30
function normally is evident and the 5.73 g band in the
infrared is attributable to an ester carbonyl, the product
was lentatively assigned the 1,2,4-triazole-3-carboxylate
structure 2, the empirical formula of which is C4,Hg N3 Q5.
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This structural assignment was verified by independent
synthesis of ester 2 from the known acid 3. The acid was
prepared by a slight modification of the literature method
in a two slep sequence originating with aminoguanidine
bicarbonate (4) and oxalic acid (5) (2,3,4). Treatment of
acid 3 with methanol and sulfuric acid gave the ester 2, the
infrared spectrum of which was identical to that of the pro-
duct derived from 1. Thus the product of empirical {orm-
ula G4 HsN303 was shown to be the 1,2 4-triazole 2.

Subsequently it was shown that the imidazolidinetrione
1 could be converted in methanol-concentrated hydro-
chloric acid to the ester 2 in 79% yield.

Presumably in the transformation of 1 - 2, trione 1 is
hydrolyzed to the amine 6 which is converted to 7 with
methanolic hydrochloric acid.  Ring opening of 7 gives
rise to 8 which recyclizes to the ester 2.

This is apparently the first reported instance of trans-
formation of a 1-(benzylideneamino)imidazolidinetrione
Lo an ester of a 1,2 4-triazole-3-carboxylic acid.

EXPERIMENTAL

Melting points were taken in a Mel-Temp apparatus in open
capillary tubes and are uncorrected. The nuclear magnetic reson-
ance spectra were taken on a Varian A-60A instrument and were
compared with TMS as an internal standard. Infrared spectra were
determined as Nujol Mulls on a Perkin-Elmer 137B spectrophoto-
meter,

Methyl 5-Hydroxy-1,2,4-triazole-3-carboxylate (2) from 1.

A mixture of 100 g. (0.461 mole) of 1, 1000 ml. of methanol,
and 100 ml. of concentrated hydrochloric acid was stirred and re-
fluxed for 5.0 hours. The mixture was cooled in an ice bath and
filtered to give 52.0 g. (79%) of the product, m.p. 238-240° (eff.).
Recrystallization from water gave the analytical sample, m.p. 235-
237° (eff.); nmr (DMSO-dg) 5: 3.87 (s, 3, CH30); 12.25
(broad s, 2, N-H); infrared u: 5.73 (C=0, ester); 5.84-5.98 (C=0,
amide); 6.42 (C=N); 8.30 (C-O-C ester).
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Anal. Caled. for C4HsN303: C, 33.57; H, 3.52; N, 29.37.
Found: C, 33.55; H, 3.60; N, 29.49.

The infrared spectrum of the product was identical to that of
the material obtained by the esterification of acid 3.

5-Hydroxy-1,2 4-triazole-3-carboxylic Acid (3).

Diazotization of 5-amino-1,2,4-triazole-3-carboxylic acid (3)
and treatment of the resulting filtered diazonium salt with 25%
sulfuric acid by the previously described method (2,4) gave a 54%
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yield of 3. The analytical sample, m.p. 208-210° (eff.), was ob-
tained by recrystallization from water; literature (2) m.p. 205°
(dec).

Anal. Caled. for C3H3N303: C, 27.91; H, 2.34; N, 32.56.
Found: C, 28.18; H, 2.43; N, 32.97.
Methyl 5-Hydroxy-1,2,4-triazole-3-carboxylate (2) from 3.

To a suspension of 1.0 g. (0.0077 mole) of 3 in 50 ml. of
methanol was added cautiously 3.0 ml. of concentrated sulfuric
acid. The mixture was stirred and refluxed for 15 hours, cooled in
an ice bath, and filtered to give 0.87 g. (79%) of the product. Re-
crystallization from water gave a sample which melted at 235.5-
237° (eff.).
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