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The Chemistry of 2H-3,1-Benzoxazine-2,4(1H)dione (Isatoic Anhydrides)
1. The Synthesis of N-substituted 2H-3,1-Benzoxazine-2,4(1H)diones
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Three methods for the preparation of N-substituted 2H-3,1-benzoxazine-2,4(1H)diones
(isatoic anhydrides) (1) utilizing 2-chloro-, 2-nitrobenzoic acids and N-unsubstituted isatoic

anhydrides as starting materials, are described.

During the past fifty years 2H-3,l-benzoxazine-2,4-
(1H)dione (2), its halo (3), and nitro (4) derivatives have
been utilized in the preparation of anthranilamides (5),
aminobenzophenones (6), quinazolines (7), quinazoline-
diones (8) and a variety of fused heterocyclic ring systems
(9). The majority of the reactions descrilied were carried
out with N-unsubstituted 2H-3,1-benzoxazine-2,4(1H)-
diones, but more recently (10,11) simple N-alkyl deriva-
tives have also been utilized. While the N-methy}-2H-3,1-
benzoxazine-2,4(1H)dione and its 6-nitro and 6-chloro
derivatives can be obtained commercially (12), other alkyl
derivatives are either unknown or not readily available
(13). For the past several years, we have been interested
in the chemistry of isatoic anhydrides and wish now to
report the synthesis of a variety of 1-substituted 2H-3,1-
benzoxazine-2,4(1H)diones (Chart 1) which in our hands

Chart §

H
N

0 'n\'f 0 E o}
)
"
Method A {7 'Ef L, \r = \f
G 0 o} o
4
o] ¢} 0
2 3
.Cl N-H N~ o
1L A \f
Method B - — 9]
COONa COOH
o]
5 3

4

1

R avelolessl
NOp N~y N O
\ AL \f
Methoal € (o]
COOH COOH
¢}
6 7 &

R soprop

have become most useful synthetic tools.

The method most generally used (Method A) (14)
takes advantage of the ease by which the Nsodio deriva-
tive of 2H-3,1-benzoxazine-2,4-dione (2) is formed on
treatment of 1 with sodium hydride. In turn 2is readily
alkylated with alkyl, alkenyl, propargyl and henzyl halides.
The use of sodium hydride can often be circumvented by
directly reacting the isatoic anhydrides with halides in the
presence of potassium or sodium carbonate.

Low yields were encountered when reaction 11 (Method
A) was performed with secondary alkyl halides (e.g.
isopropy! iodide yielded only 15% of the product 3,
R = isopropyl). Tor those compounds we found it, in
some cases, advantageous to react 2-chlorobenzoic acid
sodium salt (4) in the presence of copper powder with
secondary amines (Ullmann reaction, Method B, reaction
). The intermediate anthranilic acid (5) was trans-
formed into benzoxazine-24-diones by reaction with
phosgene.  Alternatively the anthranilic acids (5) could
also be obtained by catalytic reduction of o-nitrobenzoic
acids in presence of aldehydes or ketones (Method C)
which was followed by immediate treatment of the crude
reduction product with phosgene.  During reaction 'V
small amounts of dialkylamino anthranilic acids (8) are
formed, which are ecasily separated by filtration of the
final product 3 through a small column of activated
alumina.

The 2H-3.1-benzoxazine-2.4(1H)diones prepared by
methods A, B and C are listed in Table 1. The broad
utility of those has already been demonstrated and in a
forthcoming publication we will report about a number
of heterocyclic systems, readily accessible from the
products described in this publication.

EXPERIMENTAL

All compounds gave satisfactory elemental analyses excepl as
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noted; the spectra (ir, obtained on a Perkin-Elmer Model 137
spectrophotometer, and nmr, on a Varian Model A-60) were in
full accord with the proposed structures. Melting points, obtained
on a Hoover melting point apparatus, are uncorrected.

MethodA. |-Kthyl-2//-3,1 -benzoxazine-2,4(1H)dione (7).

To a solution of isatoic anhydride (16.3 g., 0.1 mole) in 200
ml. of N,N-dimethylacetamide, sodium hydride (4.6 g., 0.11 mole,
57% in mineral oil, washed with pentane) was slowly added and
the mixture was stirred for 1 hour at room temperature. Bromo-
ethane (12 g., 0.1] mole) was added and the reaction was allowed
to stir for 18 hours at room temperature. About two-thirds of the
solvent were then evaporated in vacuo and the residue poured
into 250 ml. of ice/water. A precipitate formed, which was
filtered off, washed with water and dried. On recrystallization
from methylenechloride 11.6 g. (61%, m.p. 121-123°) of N-cthyl-
2/1-3,1-benzoxazine-2 4(1 H)dione were obtained.

Method A-1. 1-Haloalkyl-2/{-3,1 -benzoxazine-2,4(1 H)liones.

Same as Method A, but a threefold excess of the halogen-
compound was used to depress formation of a dimeric isatoic
anhydride.

Method A-2. N-Benzylisatoic Anhydride (65).

Same as Method A, but sodium hydride was replaced by
potassium carbonate.

Method B. N-Cyclohexyl-2/1-3,1 -benzoxazine-2,4(1H)dione (N-
Cyclohexylisatoic  Anhydride) (37).

A suspension of the potassium salt of 2-chlorobenzoic acid
(19.4 g.. 0.1 mole), cyclohexylamine (15 g., 0.15 mole) potassium
carbonate (13.5 g., 0.2 mole) and 1.5 g. of copper powder in
N,N-dimethylacetamide (150 ml.) were heated under reflux for
6 hours. The mixture was evaporated to dryness and the residue
was titurated with hot water (200 ml.). Insoluble material was
removed by filtration and the filtrate was cooled to room
temperature.

While stirring vigorously a phosgene solution (125 ml., 12.5%
in benzene) was added (over a period of one hour) to the filtrate.
During this process the final product bhegan to precipitate. The
mixture was allowed to stir for an additional 4 hours. The
benzene was then removed under reduced pressure and all accumu-
lated precipitate was filtered off. After washing (with water) and
drying, the material was recrystallized from methylene chloride
to obtain 7.0 g. (28%, m.p. 194-197°) of N-cyclohexylisatic
anhydride (37).

Method €. N-lsopropylisatoic Anhydride (10).

A solution of 2-nitrobenzoic acid (16.7 g., 0.1 mole) in 250
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ml. of acetone was hydrogenated at 50 psi in the presence of
palladium/carbon. The catalyst was filtered off and the solvent
evaporated. The residue was dissolved in water (400 ml.),
containing 8 g. (0.2 mole) of sodium hydroxide and a little solid
carbon dioxide was added to buffer the solution. To this mixture
phosgene (80 ml., 12.5% solution in benzene, 0.1 mole) was added
while stirring. The stirring was continued for 4 hours and the
benzene was evaporated under reduced pressure. The precipitate
was filtered off, washed with water and dried by suction. The
crude material was dissolved in methylene chloride, dried (sodium
sulfate) and filtered through a short column of alumina. On
partial evaporation of the solvent and addition of diethylether
13.1 g. (63%, m.p. 113-116°) of N-isopropylisatoic anhydride
was obtained.
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