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Note

THE THERMAL DECOMPOSITION OF THE Cu(Il) COMPLEX OF
3,5-DINITROSALICYLIC ACID
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(Received 27 March 1980)

The thermal properties of metal complexes with organic chelating reagents
is one of the least studied aspects of coordination chemistry. Salicylic and
substituted salicylic acids are powerful chelating agents [1] and, due to their
abundant medicinal properties, they have always been the subject of con-
siderable attention by researchers [2]. The decarboxylation and thermal
stability of salicylic [3] and p-amino salicylic acids and their sodium and
calcium salts are known [4]. However, thermal analysis literature so far con-
tains only a few reports dealing with the thermal decomposition of alkali and
alkaline earth metal salicylates [5—9]. Little is known about the thermal
decomposition of Th(II) salicylates [10] and ammonium salicylate [11].
Very recently, we have reported the thermal decomposition of Fe(Il), Zn(II),
VO(II) [12] and Cu{Il) [13] complexes of salicylic acid. The present com-
munication deals with the thermal decomposition of the Cu(II) complex of
3,5-dinitrosalicylic acid (3,5 DNSA).

EXPERIMENTAL
Preparation of the complex

The complex was prepared following the method described elsewhere
[14]. Equimolar solutions of metal salt and ligand were prepared and mixed
in the stoichiometric ratio (M : L = 1 : 2). The solid green complex obtained
was washed thoroughly with ethanol, dried and reecrystallized from dimethyl-
formamide. All the reagents used were of BDH AnalaR grade.

Elemental analysis

The metal content was estimated by conventional methods [15]. Carbon,
hydrogen and nitrogen analyses were carried out on a Colemann CHN anal-
yser 29. The results of elemental analyses were

Cu(%) C(%) H(%) N(%)
Calcd. 11.48 30.35 1.80 10.11
Exptl. 11.72 30.16 1.93 10.84
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Fig. 1. TG and DTG curves of the Cu(II) complex of 3,5-dinitrosalicylic acid.

Thermal analysis

Thermogravimetry was carried cut on a Stanton recording thermobalance
(Model HT) of 1 mg sensitivity in static air. The sample (100 mg) was heated
in a platinum crucible at a rate of 4°C min™! to 700°C. The chart speed was
maintained at 3 in. h™1,

The TG and DTG results are shown in Fig. 1.

RESULTS AND DISCUSSION

The results of elemental analyses indicate that the complex formed has
the composition Cu(3,5-DNSA), + 2 H,O where 3,5-DNSA is the 3,5-dinitro-
salicylate anion. :

Thermal decompaosition

It was observed that the thermal decomposition of the complex began at
100°C with loss of water and the first inflection on the TG curve at 240°C
corresponds to the weight loss of two water molecules. Beyond this, the
thermal decomposition becomes extremely rapid and almost explosive. The
complex exploded with fire and smoke at 280°C. Due to this explosive
decomposition, some of the decomposing substance could have been easily
ejected from the thermobalance. As a consequence of this, it was difficult to
calculate the composition of the complex quantitatively by determination
of the metal oxide content. The total weight loss observed in the thermal
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decomposition was 92% and the end product was CuO. The oxide level
began at 580°C. However, the CuO content obtained was lower than the
theoretical, i.e. 14.11%, for the reason given above.

It is worthy of note that, in the thermal decomposition of the Cu(II) com-
plex of salicylic acid, Cu(SA), - 2 H,0, no such explosive decomposition was
observed [13] while, in the present case, explosion was noted which may be
due to the formation of various nitro compounds during the thermal decom-
position. ‘

Results of this study on the thermal decomposition of the Cu(II) complex
of 3,5-dinitrosalicylic acid showed that the complex decomposes in the range
100—560°C with explosion at 280°C giving a low CuO content.
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