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Abstract - Kinetic and product studies indicate that the titla compound
decomposes in aqueous  sclutions to give S-nitro-Z-aminophenol with the

intermediacy of ﬂ—(Z—hydroxy—ﬁ—nilrophenyl)car‘bamic acid.

Cyclic hydroxamic acids (HX) derived from 2 4-dihydroxy-1,4-benzoxazin-3-one (DIBOA}
present in cereal extr-eu:ts,1 show antibictic and antifeedant effects towards cereal
aphids,z_& toxicity against several plant pathogenic fungis and l::oacter'ia,6 atielopathic
effects towards weeds,7_8 and possess considerable anti-inftammatory activity,

The decomposition of DIRBDA and its 7-methoxy derivative to the corresponding benzoxazolin-
2-ones has been studied in delail.lo‘lk The mechanism involving an isocyanate intermediate
depicted im Scheme ! path A accounls for the observations reported. When a series of
7-substituted DIBDAs was studied, the reactions followed a common kinetic pattern and
gave rise to a Hammett plot consistent with the mechanism above. 15 The ?7-nitro compound

{NDIBOA) constituted an exception, We report herein the characterization of the

decompaosition of NDIBOA.
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NDIBOA was synthesized by oxidation of the corresponding lactam, which was obtained by

reaction of 5-nitro-2-aminophenol with dichloroacetylchioride and further hydrolysis of the

product with aqueous NaHCO‘.s.16
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1: CI;CHCOCI / (CaHg}sN, anhydrous ether
2: 10 % aq. NaHCO;
3: i) BSA , ii) MoOg{DMF), / CHCly , iii) Nag( EDTA)

The main product isolated from ethereal extracts of the decomposition reaction mixture at
every pH studied was 5-nitro-2-aminophencl, identifiad by comparison of its spectroscopic
and chromatographic properties with those of a commercial standard.

Kinetics of decomposition was followed at 50°C between pH 3 and 10 for a least 3
half-lives by taking spectra between 300 and 460 nm after different time intervals. Data
were fitted to a first-order kinetic model. Standard errors of the rate constants were (ower
than 3%.

The spectra of reactanis, intermediates and proeducts were pH-dependent. In the pH range
3 to 7, kinetics was monophasic with disappearance of the band in the region 335-38¢ nm
concomitant with the appearance of a band at 395 nm. Runs at pH higher than 8 showed
biphasic behaviour, The first phase consisted of the decrease of the absorption in the
region 390-410¢ nm and concomittamt increase In the region 320-355 nm and showed an
isosbestic point in the region 360-375 nm. During the second phase, the band in the region
320-355 nm disappeared and ancther one was formed in the region 360-420 nm. Kinetic plots

for these processes are shown in Figure 1.
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Figure i, Decomposition of NDIBOA at pH 10, 50°C followed at 320 nm: direct plot {A),

semilog plots for the two phases (B).
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Table 1 shows the rate constanits obtained for the decomposition of NDIBOA at different pH.

The rates for the first process (kl) were pH-dependent. The rate-pH profiie (Figure 2)

suggests the independent decomposition of NDIBOA and its monoanion. The sclid line in the

graph corresponds to the least-squares fit of the data to equation 1 arising from the
model in Sctheme 2. The fit generates values for k1 = 0.94 x 10_3 min_1, k2 = 11.68 x 1()‘3
min-1 and pK = 5.3. A wvalue of 6.14 has been determined at 30°C from thermodynamic

spectral ciala.15 The second process (kH} does not show a clear cut dependence on pH,

Tablie 1. pH dependence of the pseudo first order rate constants for the

decomposition of NDIBOA at 50°C

pH K, - 1072 (min ") Ky, 1073 (min™h
3.0 0.94
4.0 0.90
4.5 1.52
5.0 1.77
5.5 3.15
6.0 5, 66
7.6 10.7
8.0 1.3 2.20
9.0 1.5 2.74
10.0 1.7 2.53
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Figure 2, pH-rate profile for the decomposition of NDIBOA in aqueous solutions at 50°C.
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Two likely possibilities for the structure of the intermediate that accumulates between pH 7

and 10 are an isocyanate and a carbamic acid. The following evidence indicates that this

latter possibility prevails: i) the uv spectrum of the intermediate is similar to that
. 1T s . . . .

expected for a carbamic acid; ii) addition of amines to the reaction medium failed to

produce any measurable amount of substituted urea; iii} the spectrophotometric c¢hanges

and the rates observed for the second phase of the reaction were comparable to those
reported for the conversion of N-(p-nitrophenyl)carbamate into E—nitroaniline;17 iv] eontrol
runs subjecting 6-nitrobenzoxazolin-2-one to similar reaction conditions failed to produce
the corresponding aminophenol. in the reaction of 2,4-dihydroxy-1,4-benzoxazin-3-anes with
substituents in position 7 less electron-accepting than the nitro group, internal nucleophilic
attack by the phenclic oxygen in the isocyanaie prevents the formation of a carbamic acid
and leads directly tc a 1,3-benzoxazin-2-one. When the 7-nitro group is present, its
electron-attracting properties decrease the nucleophilicity of the phenalic oxygen. In this
case, nucleophilic attack by solvent brings the rapid formation and accumulation of the
corresponding carbamic acid, as has been reported earlier (Scheme 1, path B].w‘1Ei
At pH lower than ca. 7, the spectral changes do not evidence the accumulation of an
intermediate. In this case formation of the intermediale is stower than its further reaction
with solvent since this latter reaction is acid t:atalyzed.19 However, since tne product of
the reaction is the same at every pH studied, it is safe to assume that the reaction

follows the mechanism described throughout the pH range considered.
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