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22. Compound Formation between Nitrobenzenes.

By Darzier LiewerLrLyN Hammrox, Leszie W. ANDREw, and
JoEN HawmPsoN.

AvtHOUGH 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 CgH ;"NO,,CeH,(NO,),,
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.-trinitrobenzene, m-dinitrobenzene—s.-trinitrobenzene, and
nitrobenzene-trinitrotoluene. In the first of these we find a
compound of the composition 2CH;NO,,CcH;3(NO,);, 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.
EXPERIMENTAL

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 7 at which the last trace of solid phase dis-
appeared being observed in a variable thermostat.

TasLE I.
Nitrobenzene (M.N.B.) (m. p. 5-7°)-m-dinitrobenzene (D.N.B.).
D.N.B., D.N.B,,

T. mols. %. T. mols. %.

8:5° 946 26:5°  33-09
éB'O 18-45 31-0 35- 25]

15 2331 320 3600 -
92.5 2408 fo°pd Phase }{“(‘ﬁ“(‘)f’l)ex 46:5 4643 s"i‘{d(%%s)e
235  26.93 | O NO2CeH(NO )y 560 5479 | CoHalNOadse
245 2943 69-5  69-55
257 31-64 91-0 100-0

The results are recorded in Table I and plotted in Fig. 1; they
clearly indicate the existence of a compound with an incongruent
m. p. at 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 at about
24° was therefore made, and allowed to cool to room temperature.
The solid phase that separated was rapidly filtered off at 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. %, of m-dinitro-
benzene. From this result we find that the compound contains
47-0 mols. %, of m-dinitrobenzene. In a second experiment, a
specimen of the solid phase separating at room temperature was
pressed on a porous tile, sealed in a bulb tube and found to melt
at 47-5°, which from the diagram corresponds to a composition of
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TasrLe II.
Nitrobenzene (M.N.B.)-s.-trinitrobenzene (T.N.B.).
T.N.B., T.N.B.,
T. mols.Y%. T. mols. %.
5.5°  2.52 Solid phase = C,H,NO,. 655° 43-44
19-0 3-79 67-0 43-92
26-0 508 710 4665
28-0 540 780 5327 g.r; —
340  17-20 795 53-59 3°}1{d(§,135;=—
43-0 10-85 89-5 62:92 | 768 2/8°
49-0 14-31 |Solid phase = compound  95-0 67-76
545 1874 [2CHNO,CH(NO,),. 1060  81-56
60-5  24-92 121-0  100-00
635 2747
655  29:95
66:3 32:04
66:0  37-71
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47-5 mols. 9, of m-dinitrobenzene. There is thus no doubt that the
compound is equimolecular, CgH;NO,,C¢H,(NO,),, 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 II)
are plotted in Fig. 1 and show clearly the existence of a solid phase
with a congruent m. p. at about 66° and having the composition
2C¢H;"NO,,C Hy(NO,),.

TasrLe 111,
Nitrobenzene (M.N.B.)-trinitrotoluene (T.N.T.).
T.N.T., T.N.T.,
T. mols. %. T. mols.%.
5-7° 0-0018Solid phase = 44:0°  42-56
2:0 6-86 / CoH NO,. 49-0  47-62
. . . . phase =
155 2054 | g1d phase — 565 5745 G H (NO,),.
22:6 2451 C,H,(NO,) 60'5 63:72
30-5 29-91 | 778 /s 67-0 74:03
376 36-22 81-0 100-00
TaBLE IV.
m-Dinitrobenzenes.-trinitrobenzene (T.N.B.).
T.N.B., T.N.B.,
T. mols. %. T. mols. %.
91-0° 0-00 62-5° 44-3)
86-2 73 637 445
74-2 25'5 645 45-8
69-2 31-5 69-0 486
68-0 33:8 \ Solid phase = 71-0 50-0
66:8 340 {C.H,(NO,),: 713 505 Solid phase =
650 36-0 79-0 553 [ CeHi(NO,)s.
62-0 397 91-0 65-2
62-4 400 94-8 69-4
61-9 41-0 97-0 72-2
104-0 79-2
1210  100-0)

The results of Tables IIT 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
nitrobenzene—m-dinitrobenzene, nitrobenzene—s.-trinitrobenzene, m-
dinitrobenzene-s.-trinitrobenzene, and nitrobenzene—trinitrotoluene.
In the first of these systems a compound CgH "NO,,CcH,(NO,),,
with an incongruent m. p. at about 926° has been found; in the
second, the compound 2CgH;"NO,,C¢H3(NO,);, m. p. ca. 66°, has
been obtained. No solid compounds apparently exist in the last
two systems.
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