
22. Compound F o r m a t i o n  between Nitrobenzenes. 
By DALZIEL LLEWEILYN HAMMICK, LESLIE W. ANDREW, and 

J O m  -SON. 

ALTHOUGH stable compounds between aromatic hydrocarbons and 
aromatic nitro-compounds are numerous and well known, com- 
pound formation between aromatic nitro-derivatives themselves 
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has apparently not been noticed hitherto. The observation, how- 
ever, that a faint though definite colour change occurs on mixing 
pure nitrobenzene with pure molten m-dinitrobenzene led us to 
investigate solid-liquid equilibria in the system. The discovery 
of a stable solid phase of the composition C6H,-NOz,C6H~(~O~)~y 
with an incongruent m. p. at about 26", suggested the possibility 
that similar compounds might be formed between other nitro- 
benzenes. We have accordingly also examined the systems nitro- 
benzene-s. - trinitro benzene, m- dinitr o benzene-s . - trinitro benzene, and 
nitrobenzene-trinitrotoluene. I n  the first of these we find a 
compound of the composition 2C6H,.N0,,C,H,(NOz),, having a 
congruent m. p. at about 67". The melting-point curves for the last 
two systems show no indication of the existence of stable solid 
complexes. 

E x P E R I  M E N T A L. 
Temperatures of solid-liquid equilibria in the various systems 

were determined by the synthetic method, weighed quantities of 
the carefully purified components being sealed in bulb tubes, and 
the temperatures To at which the last trace of solid phase dis- 
appeared being observed in a variable thermostat. 

TABLE I. 
Nitrobenzene (M.N.B.) (m. p .  5.7")-m-dinitrobenzene (D.N.B.). 

D.N.B., D.N.B., 
T. mols. %. T. mols. yo. 

8.5" 9:::\ 
26-5" 33.09 

19.0 31.0 35.25 
21'5 22:::; Solid phase = complex 32m0 2:::; Solid phase = 32-5 

24.5 2 9-43 
25.7 31.64 

1 1 1 91.0 100.0 

46.5 

69.6 69.55 
23.5 26-93 C6H60Noz,C8H,(Noz)~. 56.0 54.79 C6H4(N02)z' 

The results are recorded in Table I and plotted in Fig. 1 ;  they 
clearly indicate the existence of a compound with an incoiigruent 
m. p. a t  about 26". 

Owing to the absence of a congruent m. p. and the flatness of 
the curve where the compound is the solid phase, it is not possible 
to determine the composition of the compound from the diagram. 
A mixture of nitrobenzene and m-dinitrobenzene melting a t  about 
24" was therefore made, and allowed to cool to room temperature. 
The solid phase that separated was rapidly filtered off a t  the pump 
and pressed on a porous tile for a few minutes. A portion was then 
added to a weighed amount of m-dinitrobenzene in a weighed 
bulb tube, the whole being again weighed and sealed. The " melt- 
ing point " (temperature at which the last trace of solid just dis- 
appeared) of the mixture was found as before, and the composition 
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of the mixture in the bulb read off from the diagram. Thus 0.6925 g. 
of compound added to 0.6215 g. of m-dinitrobenzene gave a mixture 
melting at 70-0°, which corresponds to  70.0 mols. yo of m-dinitro- 
benzene. From this result we find that the compound contains 
47.0 mols. 7; of m-dinitrobenzene. In  a second experiment, a 
specimen of the solid phase separating a t  room temperature was 
pressed on a porons tile, sealed in a bulb tube and found to melt 
at 47.5", which from tlie diagram corresponds to a composition of 

E'IQ. 1. 

0 
Molecules, per cent. 

TABLE 11. 
Nitrobenzene (31 .N .B .)-s. -trinitrobenxene (T.N.B. ) . 
T.N.B., T.N.B., 

T. mols. yo. T. mols. yo. 
5.5" 2-53 ,  Solid phase = C,H,.Pr'O,. 65.5" 43.44 

19.0 3.79 67.0 43.92 
26.0 5.06 1 71.0 46.65 
28.0 5.40 78.0 53-27 ~- - 

34-0 7-20 
43.0 10.85 
49-0 14.31 
54.5 18.74 
60.5 24-23 
63.5 27-47 
65-5 29-95 
66.3 32-04 
66-0 37-71 

79.5 53.59 
89-5 62.92 ~~ ~ 

,Solid phase = compound 95.0 67-76 
2C,H5-K0,,C,H3(N0,),. 106.0 81-56 

121.0 100~00 

Solid phase = 
C,H,(NO,),. 
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47.5 mols. % of m-dinitrobenzene. There is thus no doubt that the 
compound is equimolecular, C,H,*N02,CsH4(N02)z, the slightly 
higher percentage of nitrobenzene being due to incomplete removal 
of liquid phase by the porous tile. 

The above data for nitrobenzene and trinitrobenzene (Table 11) 
are plotted in Fig. 1 and show clearly the existence of a solid phase 
with a congruent m. p. a t  about 66" and having the composition 
2C6H,*N0,~C,H3(N0,),. 

TABLE 111. 

T. 
5.7" 
2.0 
2.75 

16-5 
22.6 
30.5 
3 7-5 

T. 
91.0" 
86-2 
74.2 
69-2 
68.0 
66.8 
66.0 
62.0 
62.4 
61.9 

Nitrobenzene (M.N.B.)-trinitrotoluene (T.N.T.). 
T.N.T., T.N.T., 
mols. %. T. mols. yo. 

0.00 Solid phase = 44.0" 42.66 
6.86 } C BH69N02. 49.0 47.62 

67.0 74.03 
81.0 100.00 

13-95 

36-22 

TABLE IV. 
m- Dinitrobenzene-s. - trinitrobenzene (T.N.B . ) . 

T.N.B.. T.N.B 
mols. y x'. mom. 

0.00 
7.3 

25.5 
31.5 
33-8 
34.0 
36.0 
39.7 
40.0 
41.0 

62.5" 44.3 
63.7 44-5 
64.5 45-8 
69.0 48.6 

Solid phase = 71.0 50-0 
71-3 50.5 
79.0 55-3 
91.0 65.2 
94-8 69.4 
97-0 72.2 

104-0 79.2 
121.0 100.0 

C,H,(N02),. Solid phase = 
CBH3(N02)3. 

The results of Tables I11 and IV when plotted show no indication 
of the existence of any stable solid complex. 

Summary. 
Solid-liquid equilibria have been investigated in the systems 

nitrobenzenem-dinitrobenzene, nitrobenzene-s.-trinitrobenzene, rn- 
dinitrobenzene-s. -trinitrobenzene, and nitrobenzene-trinitrotoluene. 
In the first of these systems a compound C,H,=N02,C6H,(N0,),, 
with an incongruent m. p. a t  about 26" has been found; in the 
second, the compound 2C,H,.N0,,C6H3(n'0,),, m. p. ca. 66", has 
been obtained. No solid compounds apparently exist in the last 
two systems, 
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