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St rong evidence Avas g iven b y A n g e l i [1], [2], tha t the azoxy group 
i n aromat ic compounds possesses an asymmetr ic structure, v iz . 

x 
o 

A few authors confi rmed i t , e. g. B e h r [3]. 
To facil i tate further descr ipt ion we suggest to denote two aromat ic 

r ings : A and B. 
The r i n g nearest to the - N = moie ty of the azoxy group w o u l d 

O 
be cal led UB r i n g " (diagram, F i g . 1) 

/ B V T N = N — { A \ 

0 
Fig. 1 

The substi tuents of "B r i n g " w o u l d bear cus tomary no t ion o', m', p' 
o r 2 ' , 3 ' , 4 ' [3]. 

Howeve r , i t seems desirable to collect a s t i l l wider exper imenta l 
evidence suppor t ing the theory of A n g e l i . 

W e have chosen react ion of n i t r a t ion of p, p ' -azoxyanisole ((I) Tab le C) 
expect ing tha t subs t i tu t ion of both aromat ic rings of this compound 
w i l l be different, s imi l a r ly to the n i t r a t ion of azoxybenzene [4]-[7] and 
its var ious derivath-es [ 8 ] - [ l l ] to corresponding mono- and t r in i t ro -
azoxycompounds . I t is impor t an t to note tha t the "U-benzene r i n g " 
was never i n these experiments n i t ra ted to more than one n i t ro group. 

W e s tar ted b y n i t r a t i n g p, p ' -azoxyanisole w i t h o rd inary n i t r a t i ng 
mixtures composed of n i t r i c and sulphur ic ac id . Th is however d i d not 
fu rn i sh good results, the products being impure . 
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A l so n i t r a t ion w i t h n i t r i c ac id (d 1.50) gave s imi la r results. 
More un i fo rm results and good yields were obta ined on n i t r a t ion 

of (I) w i t h n i t r ic ac id of lower concentra t ion (70 -85° / 0 H N 0 3 ) . 
Depend ing on condit ions of the react ion, d in i t ro- (II) , t r in i t ro- ( I I I ) 

and te t rani t roazoxyanisole ( I V ) resulted. G o o d results were also obta ined, 
when azoxyanisole was n i t ra ted w i t h a m i x t u r e of n i t r i c and acetic ac id 
(Table I ) : 

T A B L E I 

Nitrating 
mixture 

Temperature 
of nitration 

Product 
of nitration 

Yield (% 
of theoretical) 

m. p.°C. 

40% HNO-3 
55% CH,COOH 

5% H 2 0 
20 dinitro azo­

xyanisole (II) 
60 210-212° 

64% H N 0 3 

34% CHjCOOH 
2% H ,0 

85° trinitroazo-
xyanisole (III) 

60 179-180° 

The best results were obta ined when azoxyanisole was n i t ra ted wi th 
a m i x t u r e of n i t r i c ac id (d 1.50) w i t h phosphoric ac id (85%) (ratio ![> b y 
weight) - Table I I . 

T A B L E II 

Temperature 
of nitration 

Product of 
nitration 

Yield (% of 
theoretical) 

m. p. °C. 

30° trinit roazoxy- SO 179-180° 
anisole (III) 

50° 70 179-180° 
80° tetranitroazoxy­ 35 239 - 240° 

anisole (IV) 

N i l rat ion of azoxyanisole wi th mixtures of anhydrous n i t r i c and 
phosphoric acids furnished te t rani t roazoxyanisole ( IV) w i t h a smaller 
y i e l d . 

I t is evident tha t in t roduc t ion of three ni t ro groups into a molecule 
of azoxyanisole occurred w i t h relat ive ease. B u t the in t roduc t ion of the 
four th n i t ro group requi red more drast ic react ion condi t ions . 

I t constitutes an add i t iona l proof of the fact tha t the "B- benzene 
r i n g " is less read i ly n i t ra ted t h a n the "A-ring". 



On Products of Nitration p, p'-Asoxyanisole 301 

TABLE III 

C H 3 O - / V N = N - ( V 0 C H 3 C H 3 0 -
\ / i \ / 

0 

111. p. 116° 
(I) 

N 0 2 

C H , 0 - < / ^>-N = N - ( ^ ^ - O C H , C H 3 O -

/ 0 \ 
NO.. N 0 2 

m. p. 179-180° 

(III) 

N = N 
4 
0 

N 0 2 

m. p. 210-212° 
(II) 

N 0 2 

\ _ 

/ 
N O , 

•N = N 
4 O 

0CH3 

N 0 2 

NO. 
/ 

^-OCH3 

\ 
NO, m. p. 239-240° 

(IV) 

N 0 2 

— _ _ / 
C H 3 O - / \ - N = N - / Votl 

\ _ / 4- \ / / o \ 
N 0 2 N 0 2 

111. p. 179-181° 
(XII) 

Structure of the products of nitration of anoxyanisole 

D i n i t r o a z o x y a n i s o l e (II) . The structure was determined b y re­
duc t ion of (II) w i t h stannous chloride and hydrochlor ic ac id i n the pre­
sence of acetic ac id . D ihyd roch lo r i de of 2,4-diaminoanisole (V) resul ted. 
The same compound was prepared f rom 2,4-dinitroanisole. The d iamino-
compound (V) prepared i n bo th ways was converted in to N - d i a c e t y l 
der iva t ive ( V I ) : 

OCIL OCH, 
T T SnCl,+ HC1 

acetic acid 
70° 

-NH 2 
(CII,CO).0 1-NHCOCH. 

• 21101 Cn,COONUi + H,0 

|NH 2 NHCOCH3 

(V) (VI) 

OCH. 
sn+nct 

• - N O , 

NO., 

T e t r a n i t r o a z o x y a n i s o l e ( I V ) . The structure was established i n 
a s imi lar way. However , i t is k n o w n that one of three amino groups 
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formed dur ing the reduct ion of t r ini t roanisole is r ead i ly hydrol i sed to 
phenolic group [12]. W e not iced the same fact on reduc t ion of ( I V ) — 
the same d iaminohydroxyan iso le resulted. The pos i t ion of the phenol ic 
group i n this compound remained so far u n k n o w n and i t was necessary 
to begin w i t h a de terminat ion of the structure of d i aminohydroxyan i so l e . 

Th is was done b y the fo l lowing sequence of reactions. Q u i n o l was 
ace ty la ted and n i t ra ted to k n o w n 4-acetoxy-2,6-dini t rophenol ( V I I ) . Th is 
was converted to m e t h y l ether ( V I I I ) by ac t ing w i t h d iazomethane. 
R e d u c t i o n of ( V I I I ) w i t h t i n and hydroch lor ic ac id was accompanied 
b y hydro lys is of the O-ace ty l group ( I X ) . A c e t y l a t i o n of this compound 
i n aqueous m e d i u m y ie lded N - d i a c e t y l der iva t ive ( X ) . Th is was acetyla ted 
in anhydrous m e d i u m to y i e l d the f ina l p roduct — 2,6-diacetylamino-
4-aeetoxyanisole ( X I ) : 

OCOUII, OH OCH3 
1 X X 

HNQ, } 0 , N - -NO, CH.N, f 0 2 N - - N 0 2 _ ^ 

V Y o c o c i i j OCOCH, o c o c H a 
(VII) (VIII) 

O C H , 
I 

Sn+HCl > H 2 N — N H , (CH,CO),Q 
. ClI,(.'OOXa 1 II.() 

II 
(IX) 

O C l l , OCH, 
I I 

C H . C O N H - - N H C O C H , (™,co),o C H , C O N H - - N H C O C H , 
>• 

OH OCOCII3 

m. i>. 230-234° in. j). 197:201° 
(X) (XI) 

T h e same product was obta ined f rom 2,4,6^trinitroanisole: 

OCH3 O C H . , 
I 1 

N 0 2 - ^ ^ - N O , sn+HCi ) H,N— X : - N H , 

J . 2 H C l ( + N H 4 a ) 

NO, O H \ 
(IX) 

(Cll,CO),0 
OH,COONa+H,0 

i 
(X) (XI) 
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A l s o , when tetranitroazoxyaivisole ( I V ) was reduced w i t h stannous 
chloride and hydroch lor ic ac id , hydrochlor ide of the compound ( I X ) and 
a m m o n i u m chloride resul ted: 

OCH. 

SnCl,+HCj_ H 2 N - / \ - N H , 
( 1 V ) CH.COOH * I . 2HC1 

70° 

otr 
(IX) 

(X) (XI) 

Th i s was further acetyla ted stepwise (as described above) to y i e l d ( X ) , 
and f ina l ly ( X I ) . 

Trinitroazoxyanisole (III) 

R e d u c t i o n of t r in i t roazoxyaniso le y ie lded a m i x t u r e of p a r t l y resinified 
products . I t was diff icul t to isolate the components i n pure forms. O n l y 
a smal l quan t i t y of 2,4-diaminoanisole was found. Therefore we l i m i t e d 
ourselves to n i t r a t i on of ( I I I ) to te t ran i t roder iva t ive . The la t ter was 
ident ica l w i t h the product ( I V ) , thus the subs t i tu t ion of the two benzene 
rings is 3,5 and 3 ' respect ively. O n the basis of Ange l i ' s theory i t should 

be admi t t ed that the lower n i t ra ted benzene r ing is neared to X - > 0 

moie ty of the azoxy group, i . e. the structure is ( I I I ) . 
T h e l ack of s y m m e t r y of compound (III ) produces different mo­

b i l i t y of m e t h o x y groups. Thus , on hydrolys is w i t h h y d r o b r o m i c ac id 
i n presence of acetic ac id , 4 -hydroxy-4 ' -methoxy-3 , 5 ,3 ' - t r i n i t roazoxy-
benzene ( X I I ) resulted. 

E x p e r i m e n t a l details of this work w i l l be publ i shed elsewhere [13]. 
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