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Introduction

The synthesis and reactions of isatolc anhydride

1-6 The present investigator has attempted

are well known,
the synthesis of the three ring heterocyclic system containing

two dioxo-1,3-o0oxazine rings.
Igsomers

There are five lsomeric tetraoxooctahydrobenzo-

bis(1,3)oxazines.
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Nomeneclature

The literature is devoid of these structures
with the exception of the 4H,6H-benzo(1,2—d:—5,4-d')bis(1,3)-
oxazine.7 In accordance with this nomenclature, the five
lsomers above would be named as follows: T 2,4,6,8-tetra-
oxo-1,2,3,4,6,7,8,9-octahydrobenzo(1,2-d:—5,4—d')bis(1,3)ox-
axine, II 2,4,7,9—tetraoxo-1,2,3,4,6,7,8,9—octahydrobenzo—
(1,2—d:-4,5-d')bis(1,3)oxazine, ITIT 2,4,7,9-tetraoxo-1,2,3,4-
7,8 ,9,10-octahydrobenzo(1,2-@:-6,5-d')bis(l,})oxazine, ¥ 2.
4,6,8-tetraoxo-1,2,3,4,5,6,7,8-ootahydrobenzo(1,2-d:-3,4-d')—
bis(1,3)oxazine, and V 2,4,5,7-tetraoxo-1,2,%,4,5,6,7,8-0cta-
hydrobenzo((1,2-d:-4,3-a")bis(1,3)oxazine.

Another system which has been proposed is to
divide the isomers into linear and angular anhydrides using

the standard o-, m-, and p- to locate the relative vositions

')
2

of the heterocyclic functions.® This system glves the

following names: I isatoic—m—linearbisanhydride, II isatoic-
p-linearbisanhydride, III isatoic-o-angularbisanhydride,

Iv isatoic-m—angularbisanhydride, and V 1isatoic-p-angular-
bisanhydride. These names can be convenlently abbreviated as

IMLB, IPLB, IOAB, IMAB, and IPAR respectively.
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Selection of the Problem

Structures III, IV, and V were not chosen
for synthesis because of the possibility of steric hine
drence, The synthesis of I was chosen rather than II in
the hope that if the structure was reactive at two sites
as hypothesized,’ it might undergo interesting reactions
with diamines,

Proposed Route

Isatolc anhydride has been prepared in a
number of ways. It was first prepared by Friedlinder and
Wlellgel® by the action of ethyl chloroformate on anthranil
and later by Kolbel® by the oxidation of isatin with
chromic oxide., Wagner and Fegleyll prepared isatoic anhydride
by passing phosgene through a solution of anthranilic acid
in dilute hydrochloric acid. It has also been prepared
in good yield from N~bromo~ or N--chloro-phthalimidel2 and
from phthalic anhydride°13

After consideration of the above routes, it
was felt that the easlest approch would be to attempt the
ring closure of the 4,6~diaminoisophthalic acid with phosgene

in dioxaneo14

Seareh of the Literature

A search of the literature showed that
Bogert15 and his workers had already synthesized the
4 ,6-diaminoisophthalic acid in an attempt to obtain

quinazoline derivatives,



Theoretical Equations
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Outline of the Synthesis

As a starting point, m-xylene may be nitrated
to yleld 4-nitro-m-xylene (VII) as the ma jor product.
Since 4~amino-m=xylene (VIID) is available from Eastman,
no attempt is made to reduce 4-nitro-m-xylene to the
amine., The nitration of 4-amino-m-xylene at 0°C in concen-
trated sulfuric acld gives a good yield of 4-amino=6-nitro=-
m-xylene (X) along with a product which agrees Wwith the
data on the toluic acid (XI) described by Bogert.l> This
material is believed to be the salt of the desired compound
(X) rather than the toluic acid (XI),

4«Amino-6-nitro-m-xylene is reduced with tin
and hydrochloric acid. After removing the tin salts as
sulfides, the hydrochloride of 4,6-diamino~m-xylene (XIV)
1s precipitated by concentrating the mixture, 4,6~diacet-
amino-m-xylene (XVII) is formed by the direct acetylation
of the hydrochloride, 4,6-Diacetamino-m-xylene is then
oxidized to 4,6~diacetaminoisophthalic acid with neutral
permanganate., Treatment with 5% sodium hydroxide converts
4,6-diacetaminotsophthalic acid (XVIII) to the free amine
(XX) which is precipitated with acetic acid,

The two rings are closed through the reaction
wlth phosgene in dioxane14 forming the desired benzobis-
oxazine (XXI),

Infra=~red spectra are made of all isolated
ma terials, All intermediate compounds are checked against

reported literature values.



Experimental

Nitration of m-xylene (VI) to yield 4enitro-m-xylene (VII)-

m-Xylene (50 ml.), nitric acid (50 ml. conc.),
and sulfrric acid (10 ml. conc.) are placed in a 250 ml,
round bottom, thick wall flask and the mixture shaken
for about ten minutes., Some cooling under cold water
may be necessary. The mixture 1s distilled and the frace

tion boiling 240-244°C is collected. Yield: 3 ml,

Nitration of 4~amino-m-xylene (VIII) to yield 4-amino-

6-nitro-m—xylene (X)-

4=Amino-m-xylene (100 ml,) is dissolved
in sulfuric acid (1 Kg. conc,) and the mixture cooled
to -5°C in an ice-salt bath. At first the amine sulfate
formgs as a tan precipitate but it slowly dissolves with
stirring. To the stirred mixture at —500, a mixture of
nitric acid (50 gr. conc.) and sulfuric acid (100 gr. conc.,),
cooled to 10°C, is added slowly through a dropping funnel
at such a rate that the temperature of the reaction
mixture does not rise above 0-2°C, On completion of the
addition, the reactlon is allowed to stand for ten minutes
at room temperature then poured over ice (73 l.) ina 3 1,
beaker, On standing a precipitate forms which Bogertl5
believed to be the toluic acid (XI), This material is
filtered off and treated with sodium hydroxide (5%) to
yield 4eamino-6-nitro-mexylene (X), The filtrate is



.

neutralized with saturated sodium carbonate solution
(about 7-8 1.), the mixture first turning yellow then
precipitating orange solids. Enough cold water is added
to dissolve any precipitated sodium sulfate and the
mlxture filtered and washed with water. The crude material
is slow drying but it is better to dry it before attempt-
ing reduction., A sample of 4-amino=6-nitro-m-xylene (X)
recrystallized from methanol gives a mp., 117-120°C,
Literature mp. 123°C, Yield: about 70 gr.

Another sample of 4~amino-6-nitro~m-xylene
is treated with acetic anhydride and the 4~acetamino=
6-nitro-m=xylene (XIII) recrystallixed from water,

Mp, 15945=161,5°C, Literature mp. 160°C,

Reduction of 4-amino-6-nitro-m-xylene (X) to 4,6-dlamino-

m-xylene (XV)-

The dry crude 4-amino«6-nitro-m-xylene
(11 gre) is placed in a 250 ml, heavy wall, round
bottom flasgk with tin (25 gre) and mixed well, Hyro-
¢hloric acid (50 ml., conc.,) is added in 10 ml, portions
keeping the materials well mixed. At the end of the
addition, the flask is placed on the steam: bath for
about an hour, It is necessary to add additional tin
(10 gr.) and hydrochloric acid (20 ml. conc.) irbrder
to complete the reduction. The mixture is concentrated
to expell some of the excess hydrochloric acid and then
diluted to 500 mle The tin salts are precipitated with
hydrogen sulfide and the tin sulfide filtered off,
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Hydrochloric acid (50 ml. conc.) is added to the
filtrate and it is heated on the steam bath}ﬁ%st

of the 4,6-~diamino-m-xylene dihydrochloride is
precipitated. The crude hydrochloride and what
hydrochloric acid remains 1s dissolved in a small
amount of water and neutralized with 10% sodium
hydroxidej then acidified with acetic acid., An excess
of acetic anhydride (15 ml,) is added and the 4,6~
diacetamino-m-xylene (XVII) precipitates on standinge
The yleld is washed with water and dried. mp. 285-90°C,

Literature mp, 295~6°C. Yield: 11.5 gre

Oxidation of 4,6-diacetamino-m=xylene (XVII) to 4,6~
diacetaminoisophthalic acid (XVIII) -

4,6-Diacetamino-m-xylene (4.4 gr.),
potassium permanganate (6.4 gr.), mangaﬁ?s sulfate
heptahydrate (20 gr.), and water (200 ml.) are placed
in a*beaker on a low hotplate with stirring. The
temperature 1s slowly raised to 70«8000 and when the
pink color has disappeared, additional permanganate
(664 gr.) is added. When the pink color has again
disappeared, the mixture is cooled and made strongly
basic with sodium hydroxide (about 100 ml 10%). Allow
to stand five minutes and fllter, The filtrate is
acidified with acetic acid and on standing yields
4,6~dlacetaminoisophthalic acid (XVIII), Filter and
wash with water, Mp. 275-6°C, Literature 276 d.
Yield: 2,3 gre
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Liberation of the free 4,6-diaminoisophthalic acid (XX)-

4,6~Diacetaminoisophthalic acid (XVII)
(o2 gr.) is placed in sodium hydroxide (5 ml 5%) and
bolled for one half hour, When the mixture is cooled
and acldified with acetic acid, a gelatinous material
forms which 1s almost impossible to filter.,

Another sample of 4,6-diacetaminoisophthalic
acid (XVII) (2 gr.) is placed in hydrochloric acid
(30 ml. conc,) and boiled on a hotplate with stirring
for one half hour. The mix is cooled, chilled in ice,
and the 4,6~diaminoisophthalic acid dihydrochloride (XIX)
is filtered off. mp 247,0-47,5°C, Literature mp, 229-30°C,
Yield: 1.1 gre.

456=-Diaminoisophthalic acid dihydrochloride
(XIX) (1.1 gr.) is dissolved in water (25 ml,) and
made basic with sodium hydroxide (5%), The mix is
decldifled with acetic acid and the precipitated 4,6
diaminoisophthalic acid (XX) is filtered off, washed
with water and dried. Mp. 233=5°C, Literature mpe. 235°C,
Yield: .7 gre

Ring closure with phosgene in dioxane--l4

4,6~Diaminoisophthalic acid (XX) (.7 gre.)
1s placed in dioxane (25 ml,) and an excess of phosgene
rasged into the mixture. The reaction turne¢s from white
to yellow and a new product precipitates. The reaction

mixture 1s brought to reflux and filtered. A crude



yield (.4 gr. yellow) is obtained in addition to

the precipitated product (.15 gr. white) from the
dioxane filtrate, A sample of the crude is recrystal-
lized from dioxane and its infra-red spectrum agrees
with the spectrum of the crude product and that of
the precipitated products Mp. greater then 360°C,

A sample 1s sent for analysis. Theoretical
for C10H4N206 ¢ C 48,39 H 1.61 N 11,29.

Found @ C 48,93 H 3,65 N 8,54,

After considering the analysis,it is felt
that the compound is a complex of one molecule of
254,6,8~tetraoxo~1,2,3,4,6,7,8,9-octahydrobenzo(l,2~d-
5s4=-d)bis(1,3)oxazine (XXI) and one molecule of dioxane.
Theoretical for CyoHuN,0-°CuHgO, ¢ C 50,1 H 3,64 N 8,34,

A sample of the complex (XXIL) (,0217 gr.)
is placed in the oven at 110°C for five hours. Theoretical
% loss in weight : 2642 % Found : 26,8 % (loss df 0058
gre)s The infra=-red spectra of the dried compound has
loste’ six peaks at 7.96, 8,96, 9,23, 9.57, 11,12 and
11.49 ue. Each of these peaks are characteristic of the
dioxane spectrum,

A sample of the dried compound is sent for

analysis,

¢ M.4%  H 1309
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