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942. 3-Nitro-o-phenylenediarnines : a New Route 
By J. A. ELVIDGE, G. T. NEWBOLD, A. PERCIVAL, and I. R. SENCIALL 

3-NITRO-0-PHENYLENEDIAMINE has previously been synthesised by a five-stage meth0d.l 
Boyer and Schoen prepared 3,5-dinitro-o-phenylenediamine by reducing 4,6-dinitrobenzo- 
furoxan with hydriodic acid. The ease of preparing 2,1J3-benzoselenadiazoles 3-5 and 
their nitration at the 4(or 7)-position suggested that the selective reduction of the nitro- 
derivatives using hydriodic acid would give a simple route to the less accessible 3-nitro- 
o-phenylenediamines. This was found to be so. In earlier work 4-nitr0-2,1,3-benzo- 
selenadiazole has been reduced with iron and acetic acid to 4-amino-2,lJ3-benzose1ena- 
diazole and with zinc and hydrochloric acid to 1,2,3-triaminobenzene.6 Recently Brizzi 
et a1.' obtained 4-nitro-1,2,3-triaminobenzene by treating 4-amino-5-nitro-2,1,3-benzo- 
selenadiazole with hydrogen sulphide. 

2,1,3-Benzoselenadiaole on nitration gave 4-nitr0-2,1,3-benzoselenadiazole.~~~ Treat- 
ment of the latter with hydriodic acid gave 3-nitro-o-phenylenediamine in good yield. 
Nitration of 5-nitro-2,1,3-benzoselenadiazole was claimed by Cheeseman et aL5 to give the 
4,5-dinitro-2,1,3-benzoselendiazole. However, we have found the nitration product to 
be the 4,6-dinitro-derivative, as this coinpound on reduction with hydriodic acid gave the 
known 3,5-dinitr0-o-phenylenediamine.~ The alleged structure of 4,5-dinitro-2,1,3-benzo- 
selenadiazole was based on the following results. Firstly, nitration of 4- or 5-nitro-2,1,3- 
benzoselenadiazole gave the same dinitr0-2,1,3-benzoselenadiazole and secondly, the dipole 
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moment of the latter was 3.9 & 0-2 D, supporting the unsymmetrical orientation. 
Obviously the structure of the 4,6-isomer agrees with these results : 

NO2 &\ Se OzN o:":Se \ + OzN 0 > S e  \ 

" Unsymmetrical 
o r ien ta t ion  " 

The 4,6-dinitro-2,1,3-benzoselenadiazole structure has been confirmed as follows. The 
proton magnetic resonance spectrum of the dinitrobenzoselenadiazole consists of two 
doublets, of equal intensity, constituting an AB quartet in the low-field aromatic region 
of the spectrum, the origin positions being at  0.97 and 0-78 T (for a 10% solution in dimethyl 
sulphoxide a t  38"). The doublet splittings, measured on a scale of 5 mm./c./sec., give 
J = 2-2 c./sec. These results show that the two benzene-ring protons are meta-orientated 
and therefore that the nitro-groups in the dinitrobenzoselenadiazole have the 4,6-orient- 
ation. The lower-field doublet signal is perceptibly broadened, so this is assigned to H-7, 
being nearest to a ring nitrogen atom. 

4,6-Dinitro-2,1,3-benzothiadiazole can be reduced by the hydrogen iodide method to 
3,5-dinitro-o-phenylenediamine in lower yield than its selenium analogue. 

E~perirnental.-3-Nitro-o-phenylenediamine.~,8-10 4-Nitro-2,1,3-benzoselenadiazole (1 1.4 g., 
0.05~) was added to 54% hydriodic acid (d 1.7; 125 ml.) and the mixture was heated a t  50" 
for 1Q hr. The cooled mixture was treated with sodium hydrogen sulphite solution to remove 
iodine and was basified with 30% sodium hydroxide solution. The dark red precipitate was 
filtered off, washed with water, and dried. Recrystallisation from water (charcoal) gave 
3-nitro-o-phenylenediamine as bright red needles 5.1 g. (66.7y0), ni. p. 158-159" (lit.,9 159") 
(Found: C, 47.05; H, 4.8; N, 27.7. Calc. for C,H,N,O,: C, 47.05; H, 4.6; N, 27.45%). 

4,6-Di~itro-2,1,3-benzoselenadiazole. 5-Nitr0-2,1,3-benzoselenadiazole (20 g.) was dissolved 
in concentrated sulphuric acid (160 ml.) and fuming nitric acid (d 1.5; 120 ml.) was added. The 
solution was heated slowly to 90" and, after 15 min., cooled and poured on to crushed ice. The 
precipitate was filtered off, washed thoroughly with water, dried, and recrystallised from acetic 
acid to give pale yellow needles of 4,6-dinitro-2,1,3-benzoselenadiazole (17.6 g.), m. p. 211- 
213" (Found: C, 26-65; H, 1-05; N, 20-7. C,H,N,O,Se requires C, 26.4; H, 0.75; N, 20.5%). 

This compound was prepared according to the above 
procedure for 3-nitro-o-phenylenediamine using 4,6-dinitro-2,1,3-benzoselenadiazole (6.83 g.) 
and 54% hydriodic acid (63 ml.). The crude product was recrystallised from acetic acid to give 
red needles of 3,5-dinitro-o-phenylenediamine (3.8 g., 77y0), m. p. 214-217" (lit.,2 214-215') 
(Found: C, 36.5; H, 3.15; 0, 32.3. Calc. for C,H,N,O,: C, 36.35; H, 3.05; 0, 32.15%). 

3,5-Dinitro-o-phenylenediavnine. A mixture of 4,6-dinitro-2,1,3-benzothiadazole l2 (19 g.) 
and 54% hydriodic acid (d 1.7; 150 ml.) was heated a t  40" for 2 hr., treated with sodium 
hydrogen sulphite solution to remove iodine, basified with 10% sodium hydroxide solution, and 
extracted with ether. The ethereal extract was dried (Na,SO,) and evaporated, leaving a 
residue which was recrystallised from acetic acid to give red needles of 3,5-dinitro-o-phenylene- 
diamine (5 g., 30y0), m. p. 215-217", identical with the above derivative. 

One of us (J. A. E.) thanks Professor D. H. R. Barton, F.R.S., for access to a Varian 
Associates A 60 spectrometer on permanent loan to him from the Wellcome Trust. 
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