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I n t r o d u c t i o n 

The s y n t h e s i s and r e a c t i o n s of i s a t o i c anhydride 
are w e l l k n o w n . T h e present i n v e s t i g a t o r has attempted 
the s y n t h e s i s of the three r i n g h e t e r o c y c l i c system containing 
two dioxo - 1 , 3-oxazine r i n g s . 

Isomers 

There are f i v e isomeric tetraoxooctahydrobenzo-
b i s ( 1 , 3 ) o x a z i n e s . 

o 
X IL Til 

P i s 1 
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Noffienclature 

The l i t e r a t u r e i s devoid of these s t r u c t u r e s 
with the exception of the 4H,6H-benzo(1,2-d:-5,4-d')his(1,3)-
oxazine.? I n accordance w i t h t h i s nomenclature, the f i v e 
isomers g.bove would be named as f'ollovrs: I 2,4,6,3-tetra-
0X0-1,2,3,4,6,7,3,9-octahydrobenzo(1,2-d:-5,4-d')bis(1,3)ox-
axine, I I 2,4,7,9-tetraoxo-1,2,3,4,6,7,3,9-octahydrobenzo-
(̂  , 2 - d : - 4 , 5 - d ' ) b i s { l , 3 ) o x a z i n e . I I I 2,4,7,9-tetraoxo-1,2,3,4-
7,8 ,9,10-octahydrobenzo(l,2-d:-6,5-d')bis(l,3)oxazine, IV 2-
4,6,8-tetraoxo-1,2,3,4,5,6,7,8-octahydrobenzo(1,2-d:-3,4_d')-
b i s ( 1 , 3 ) o x a z l n e , and V 2,4,5,7-tetraoxo-1,2,3,4,5,6,7,8-octa-
hydrobenzo(i,2-d:-4,3-d')bis(l,3)oxazlne. 

Another system which has been proposed i s to 
divi d e the Isomers into l i n e a r and angular anhydrides using 
the standard o-, m-, and p- to l o c a t e the r e l a t i v e p o s i t i o n s 

A 
of the h e t e r o c y c l i c f u n c t i o n s . ^ This system gives the 
fo l l o v j i n g names: I I s a t o i c - m - l i n e a r b i s a n h y d r i d e , I I i s a t o i c -
p - l i n e a r b i s a n h y d r i d e . I I I isatoic-o-angularbisanhydride, 
IV isatoic-m-angularbisanhydride, and V i s a t o i c - p - a n g u l a r -
blsanhydrlde. These names can be conveniently abbreviated as 
IMLB, IPL3, lOAB, IMAB, and IPA3 r e s p e c t i v e l y . 



S e l e c t i o n of the Problem 

S t r u c t u r e s I I I , I V , and V were not chosen 
f o r s y n t h e s i s because of the p o s s i b i l i t y of s t e r i c h i n ­
drance. The s y n t h e s i s of I was chosen r a t h e r than I I i n 
the hope that i f the s t r u c t u r e was r e a c t i v e a t two s i t e s 
as hypothesized, i t might undergo i n t e r e s t i n g r e a c t i o n s 
w i t h diamines. 

Proposed Route 

I s a t o i c anhydride has been prepared i n a 
number of ways. I t was f i r s t prepared by Friedl^-nder and 
Wlel!igel9 by the a c t i o n of e t h y l chloroformate on a n t h r a n i l 
and l a t e r by Kolbe^^ by the o x i d a t i o n of i s a t i n w i t h 

chromic oxide. Wagner and Fegley-^-^ prepared i s a t o i c anhydride 

by passing phosgene through a s o l u t i o n of a n t h r a n i l i c a c i d 
i n d i l u t e hydrochloric a c i d . I t has a l s o been prepared 

1 p 
i n good y i e l d from N-bromo- or N-chloro-phthalimide and 
from p h t h a l i c anhydride .'''-̂  

A f t e r c o n s ideration of the above routes, i t 
was f e l t t h a t the e a s i e s t approch would be to attempt the 
r i n g closure of the 4 , 6-diaminoisophthalic a c i d w i t h phosgene 
i n dioxane.-^^ 
Search of the L i t e r a t u r e 

A search of the l i t e r a t u r e showed that 
Bogert-^^ and h i s workers had already synthesized the 
4 , 6-diaminoisophthalic a c i d i n an attempt to obtain 
quinazoline d e r i v a t i v e s . 
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Outline of the Synthesis 

As a s t a r t i n g p oint, m-xylene may he n i t r a t e d 
to y i e l d 4 -nitro-m-xylene ( V I I ) as the major product. 
Since 4-amino-m-xylene ( V i n j i s a v a i l a b l e from Eastman, 
no attempt i s made to reduce 4-nitro-"ra-xylene to the 
amine. The n i t r a t i o n of 4-amino-m-xylene a t 0°C i n concen­
t r a t e d s u l f u r i c a c i d gives a good y i e l d of 4-amino « 6-nitro-
m-xylene (X) along w i t h a product which agrees w i t h the 
data on the t o l u i c a c i d ( X I ) described by Bogert.•'•^ This 
m a t e r i a l i s b e l i e v e d to be the s a l t of the des i r e d compound 
(X) r a t h e r than the t o l u i c a c i d ( X I ) . 

4-Amlno -6-nitro-ra-xylene i s reduced w i t h t i n 
and hydrochloric a c i d . A f t e r removing the t i n s a l t s as 
s u l f i d e s , the hydrochloride of 4 ,6-diamino-m-xylene (XIV) 
i s p r e c i p i t a t e d by concentrating the mixture. 4 , 6 - d i a c e t -
amino-m-xylene ( X V I I ) i s formed by the d i r e c t a c e t y l a t i o n 
of the hydrochloride. 4 ,6-Diacetamino-m-xylene i s then 
o x i d i z e d to 4 , 6-diacetaminoisophthalic a c i d w i t h n e u t r a l 
permanganate. Treatment w i t h b% sodium hydroxide converts 
4 s , 6-diacetaminoisophthalic a c i d ( X V I I I ) to the f r e e amine 
( X X ) which i s p r e c i p i t a t e d w i t h a c e t i c a c i d . 

The two r i n g s are closed through the r e a c t i o n 
14 

w i t h phosgene i n dioxane forming the des i r e d benzobis-
oxazine ( X X I ) , 

I n f r a - r e d spectra are made of a l l i s o l a t e d 
m a t e r i a l s . A l l intermediate compounds are checked a g a i n s t 
reported l i t e r a t u r e v a l u e s . 



Experimental 

N i t r a t i o n of m-xylene ( V I ) to y i e l d 4-nitro-m-xylene ( V I I ) 

ra-Xylene (50 m l . ) , n i t r i c a c i d (50 ml, c o n e ) , 
and s u l f r r i c a c i d (10 ml. cone.) are placed i n a 250 ml. 
round bottom, t h i c k w a l l f l a s k and the mixture shaken 
f o r about ten minutes. Some cooling under cold water 
may be necessary. The mixture i s d i s t i l l e d and the f r a c ­
t i o n b o i l i n g 240-244°C i s c o l l e c t e d . Y i e l d : 3 ml. 

N i t r a t i o n of 4-amino-m-xylene ( V I I I ) to y i e l d 4-amino-
6-nitro-m-xylene ( X ) -

4-Araino-m-xylene (100 ml.) i s d i s s o l v e d 
i n s u l f u r i c a c i d ( 1 Kg, cone.) and the mixture cooled 
to -5°G i n an i c e - s a l t bath. At f i r s t the amine s u l f a t e 
form#s as a tan p r e c i p i t a t e hut i t slowly d i s s o l v e s w i t h 
s t i r r i n g . To the s t i r r e d mixture a t -5°G, a mixture of 
n i t r i c a c i d (50 gr, cone.) and s u l f u r i c a c i d (100 gr. cone 
cooled to 10°C, i s added slowly through a dropping funnel 
a t such a r a t e t h a t the temperature of the r e a c t i o n 
mixture does not r i s e above 0-2°C. On completion of the 
a d d i t i o n , the r e a c t i o n i s allowed to stand f o r ten minutes 
a t room temperature then poured over i c e (3 l o ) i n a 3 lo 

beaker. On standing a p r e c i p i t a t e forms which Bogert"^^ 
b e l i e v e d to bo the t o l u i c a c i d ( X I ) , T h i s m a t e r i a l i s 
f i l t e r e d o f f and t r e a t e d w i t h sodium hydroxide {5%) to 
y i e l d 4-amino-6-nitro-m-xylene ( X ) , The f i l t r a t e i s 



n e u t r a l i z e d w i t h saturated sodium carbonate s o l u t i o n 
(about 7-8 1 . ) , the mixture f i r s t turning yellow then 
p r e c i p i t a t i n g orange s o l i d s . Enough cold water i s added 
to d i s s o l v e any p r e c i p i t a t e d sodium s u l f a t e and the 
mixture f i l t e r e d and washed w i t h water. The crude m a t e r i a l 
i s slow drying but i t i s b e t t e r to dry i t before attempt­
ing reduction, A sample of 4-amino-6-nitro-m-xylene ( X ) 
r e c r y s t a l l l z e d from methanol gives a mp, 117-120°G. 
L i t e r a t u r e mp. 123°G. Y i e l d : about 70 gr. 

Another sample of 4-araino-6-nitro-ra-xylene 
i s t r e a t e d w i t h a c e t i c anhydride and the 4-acetamino-
6-nitro-m-xylene ( X I I I ) r e c r y s t a l l l x e d from water. 
Mp. 159.5-161.5°C. L i t e r a t u r e mp. 160^0, 

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

The dry crude 4-araino-6-nitro-m-xylene 
(11 g r.) i s placed i n a 250 ml, heavy w a l l , round 
bottom f l a s k w i t h t i n (25 gr.) and mixed w e l l . Hyro-
d h l o r i c a c i d (50 ml. cone.) i s added i n 10 ml. portions 
keeping the m a t e r i a l s w e l l mixed. At the end of the 
a d d i t i o n , the f l a s k i s placed on the steam.bath f o r 
about an hour. I t i s necessary to add a d d i t i o n a l t i n 
(10 g r.) and hydrochloric a c i d (20 ml. cone.) i i ^ r d e r 
to complete the reduction. The mixture i s concentrated 
to expeljt some of the excess hydrochloric a c i d and then 
d i l u t e d to 500 ml. The t i n s a l t s are p r e c i p i t a t e d w i t h 
hydrogen s u l f i d e and the t i n s u l f i d e f i l t e r e d o f f . 
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Hydrochlorlc a c i d (50 ml. cone.) i s added to the 
.til 

f i l t r a t e and i t i s heated on the steam hath*most 
of the 4,6-diamino-m-xylene dihydrochloride i s 
p r e c i p i t a t e d . The crude hydrochloride and what 
hydrochloric a c i d remains i s d i s s o l v e d i n a small 
amount of water and n e u t r a l i z e d w i t h 10% sodium 
hydroxide; then a c i d i f i e d w i t h a c e t i c a c i d . An excess 
of a c e t i c anhydride (15 ml.) i s added and the 4,6-
diacetamino-ra-xylene ( X V I I ) p r e c i p i t a t e s on standing. 
The y i e l d i s washed w i t h water and d r i e d , mp. 285-90°C. 
L i t e r a t u r e mp. 295~6°C. Y i e l d : 11.5 gr. 
Oxidation of 4,6-diacetaraino-ra-xylene ( X V I I ) to 4,6-
diacetaminoisophthalic a c i d ( X V I I I ) -

4,6-Diacetamino-m-xylene (4.4 g r . ) , 
potassium permanganate (6.4 g r . ) , mangamis s u l f a t e 
heptahydrate (20 g r . ) , and water (200 ml.) are placed 
i n a beaker on a low hotplate w i t h s t i r r i n g . The 
temperature i s slowly r a i s e d to 70-80°G and when the 
pink color has disappeared, a d d i t i o n a l permanganate 
(6.4 gr.) i s added. When the pink c o l o r has again 
disappeared, the mixture i s cooled and made strongly 
b a s i c with sodium hydroxide (about 100 ml 1 0 ^ ) . Allow 
to stand f i v e minutes and f i l t e r . The f i l t r a t e i s 
a c i d i f i e d w i t h a c e t i c a c i d and on standing y i e l d s 
4,6-diacetaminoisophthalic a c i d ( X V I I I ) , F i l t e r and 
wash w i t h water, Mp. 275-6°G. L i t e r a t u r e 276 d. 
Y i e l d : 2.3 gr. 
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L l b e r a t i o n of th© f r e e 4 , 6-dlainlnoisophthallc a c i d ( X X ) -

4 , 6-Diacetaminoisophthalic a c i d ( X V I I ) 
(o2 gr.) i s placed i n sodium hydroxide (5 ml b%) and 
b o i l e d f o r one h a l f hour. When the mixture i s cooled 
and a c i d i f i e d w i t h a c e t i c a c i d , a gelatinous m a t e r i a l 
forms which i s almost impossible to f i l t e r . 

Another sample of 4 , 6-diacetaminoisophthalic 
a c i d ( X V I I ) (2 gr.) i s placed i n hydrochloric a c i d 
(30 ml. cone.) and b o i l e d on a hotplate w i t h s t i r r i n g 
f o r one h a l f hour. The mix i s cooled, c h i l l e d i n i c e , 
and the 4 , 6-diaminoisophthalic a c i d dihydrochloride ( X I X ) 
i s f i l t e r e d o f f . mp 2 4 7 o O - 4 7 , 5 ° C . L i t e r a t u r e mp, 2 2 9 - 3 0 ° C , 

Y i e l d : 1.1 gr. 
4 ^ 6-Diaminoi3ophthalic a c i d dihydrochloride 

(XIX) ( 1 . 1 g r . ) i s d i s s o l v e d i n water (25 ml.) and 
made b a s i c w i t h sodium hydroxide {5%)• The mix i s 
^ t s i d i f i e d w i t h a c e t i c a c i d and the p r e c i p i t a t e d 4 , 6 -

diaminoisophthalic a c i d (XX) i s f i l t e r e d o f f , washed 
w i t h water and d r i e d . Mp, 2 3 3 - 5 ° C o L i t e r a t u r e mp, 2 3 5 ° G . 

Y i e l d : . 7 gr. 

Ring closure w i t h phosgene I n dioxane-"^^ 

4 , 6-Diaminoisophthalic a c i d ( X X ) ( . 7 gr.) 
i s placed i n dioxane (25 ml.) and an excess of phosgene 
passed i n t o the mixture. Th© r e a c t i o n turn#s from white 
to yellow and a new product p r e c i p i t a t e s . The r e a c t i o n 
mixture i s brought to r e f l u x and f i l t e r e d . A crude 
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y i e l d ( . 4 gr. yellow) i s obtained i n a d d i t i o n to 
the p r e c i p i t a t e d product ( . 15 gr. white) from the 
dioxane f i l t r a t e . A sample of the crude i s r e c r y s t a l -
l i z e d from dioxane and i t s i n f r a - r e d spectrum agrees 
w i t h th© spectrum of the crude product and that of 
the p r e c i p i t a t e d product. Mp. greater then 3 6 0 ° C o 

A sample i s sent f o r a n a l y s i s . T h e o r e t i c a l 
f o r C-LoH^NjjOg : C 48 ,39 H 1 .61 N 1 1 . 2 9 . 

Found J C 48 .93 H 3o65 N 8 . 5 4 . 

A f t e r considering the a n a l y s i s , i t i s f e l t 
t hat the compound i s a complex of on© molecule of 
2 , 4 , 6 , 8 - t e t r a o x o - l , 2 , 3 , 4 , 6 , 7 , 8 , 9 ~ o c tahydrobenz o(1 , 2-d-
5 , 4 - d ) b i s ( l , 3 ) o x a z i n e (XXI ) and one molecule of dioxane. 
T h e o r e t i c a l f o r Ĉ Q̂Ĥ NgO-'Ĝ HgOg G 5 0 . 1 H 3 .64 N 8 . 3 4 . 

A sample of the complex (XXII.) ( .0217 g r . ) 
i s placed i n the oven a t 110°C f o r f i v e hours. T h e o r e t i c a l 
% l o s s i n weight : 26 .2 % Found : 26 ,8 % ( l o s s fef .0058 

g r . ) . The i n f r a - r e d spectra of the d r i e d compound has 
l o s t s i x peaks a t 7 . 9 6 , 8 . 9 6 , 9 , 2 3 , 9 . 5 7 , 11.12 and 
11.49 u. Each of these peaks are c h a r a c t e r i s t i c of the 
dioxane spectrum. 

A sample of the d r i e d compound i s sent f o r 
a n a l y s i s . 
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PHASE Â ujol yHull 

THICKNESS J k i ! i . C e L . 

LEGEND. 

1. 

2. 

DATEjAjiiO::!!. 

OPERATOR ^o.f€/ 

REMARKS. 

m 

PART N O . 137-1280 PT « T H E P E R K I N - E L M E R C O R P O R A T I O N , N O R W A L K , C O N N . 



4000 3000 2000 1500 
1,1 I 1,1,1,1 ,1 ,1 ,1 , 1 , I, I f, ! , I, . L . , 1 , I, , I I, I ,1 I I I, , I, ,1, , 1 , , i I , I, I I , I 

1000 900 
I i I I I I I i I I I i I I ! I 

7 8 9 10 11 
WAVELENGTH (MICRONS) 

cn CO 
C m 

z 
o 

SPECTRUM NO. 

SAMPLE 
Oil 

-̂<--ll4lAANrt-C'C/fj 

ORIGIN JfojuA-l̂ î iAc. 
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