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THERMAL ANALYSIS OF PHARMACEUTICAL COMPOUNDS
IV. EVALUATION OF SULPHONAMIDES BY THERMAL ANALYSIS
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Some sulphonamides are evaluated by means of thermal analysis. Use is made of
their characteristic endothermic DTA peaks (melting peaks), where the area changes
linearly with variations in the amount of sulphonamides. The method is suitable for
the determination of 30— 100 mg of sulphathiazole, sulphisomidine, sulphaguani-
dine, sulphacetamide sodium and sulphamethoxypyridazine with reasonable accuracy.
As for sulphisoxazole, two peaks are used for its determination: an endothermic one to
determine 30— 100 mg, and an exothermic one to determine 6— 30 mg.

Some compounds used in the food industry and in pharmacy can be identified
through the study of their thermal analytical behaviour [1 —9].

Thermal analysis is not used for determination, except in a few cases [10].

The characterization of sulphonamides by thermal analysis, with study of the dif-
ferent thermal reactions, prediction of the thermal decomposition pathway and
analysis of sulphonamide mixtures was carried out by the authors in a previous
publication [6].

In the present work, an attempt is made to determine sulphonamides by means
of thermal analysis.

Experimental

Materials and apparatus:

Sulphonamide samples:

ANV R W=

— Sulphathiazole*

— Sulphisoxazole*

— Sulphisomidine (SWISSPHARMA)
— Sulphacetamide sodium™*

— Sulphaguanidine (Merck)

— Sulphamethoxypyridazine*

Aluminium oxide (May & Baker) previously heated to 1200° for two hours.
Derivatograph and planimeter MOM, Hungary.

* Sulphonamides from ELNASR Pharmaceutical Chemicals Co., Abu Zaabal, Egypt,
A.R.E.
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0.1 g sample was examined with the derivatograph at a heating rate of 5°/min.

For each sulphonamide, the clearest characteristic DTA peak (occurring at the
lowest temperatures) was chosen for determination purposes.

For each compound, different amounts in the range 30— 100 mg were thermally
analyzed at higher DTA galvanometer sensitivity. The area under the DTA peak of
interest for each weight was measured planimetrically ; tangents were drawn at the
beginning and ending of the peak, and the points of intersection were connected.
Figure 1 illustrates the determination of the peak area for 50 mg sulphisomidine.
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Fig. 1. DTA peak for 50 mg of sulphisomidine

Results and discussion

The purities of the sulphonamides were determined by a pharmacopoeial method
[11, 12] and found to be 99.85, 99.49, 99.90, 99.97, 100.08 and 99.51%; for sul-
phathiazole, sulphisomidine, sulphisoxazole, sulphacetamide sodium, sulphaguani-
dine and sulphamethoxypyridazine, respectively. All the results obtained have been
appropriately corrected accordingly.

Table 1

Determination of sulphathiazole by thermal analysis

Amount taken, Amount found, Recovery,
mg mg %

1 39.9 39.9 100.0
2 49.9 51.0 102.2
3 54.9 54.9 100.0
4 59.1 61.0 101.8
5 64.9 64.9 100.0
6. 69.9 68.0 97.3
7 74.9 74.9 100.0
8 799 79.9 100.0

Mean recovery = 100.16 + 1.23% (P = 0.05)
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Figure 2 shows collective DTA curves of the examined sulphonamides. Figures
3—8illustrate the relations between the concentration of sulphathiazole, sulphiso-
midine, sulphisoxazole, sulphaguanidine, sulphacetamide sodium and sulphameth-
oxypyridazine and the area under the peak as measured from the curves for each
compound. Tables 1 — 7 present the determination of the above-mentioned sulphon-
amides by the proposed DTA method.

Sulphisoxazole

Sulphacetamide_sodium

145 265

Sutphathiazole
172 256

275
208

Sulphamethoxy pyridazine

Endoe— 2 —————FEx0

Sulphisomidine

I I | !
100 200 300 400

Tempetrature ,°C

Fig. 2. Coliective DTA curves of sulphonamides

Table 2

Determination of sulphisomidine by thermal analysis

Amount taken, Amount found, Recovery,
mg mg %

1 39.8 41.0 103.0
2 49.8 49.8 100.0
3 54.7 56.5 103.3
4 59.7 61.5 103.0
5 69.6 69.6 100.0
6 74.6 74.6 100.0
7 79.6 78.0 97.9
8 89.5 89.5 100.0

Mean recovery = 100.90 + 1.63% (P = 0.05)
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Fig. 3. The relation between the amount of sulphathiazole and the area under the DTA peak

The DTA peaks chosen for the determination of the sulphonamides are the clear-
est characteristic endothermic peak occurring at the lowest temperature (in most
cases the melting peak): for sulphathiazole, sulphisomidine, sulphaguanidine, sul-
phamethoxypyridazine, sulphisoxazole and sulphacetamide sodium, at 208, 250,
195, 182, 200 and 145°, respectively. As for sulphisoxazole, the exothermic peak at
220° is also used. Generally, no displacement of the base line was noticed for the
chosen peaks at such melting temperatures. From Figs 3—8, linear relations are
obtained between the area and,the concentration, allowing the determination of
these compounds by thermal analysis, as illustrated in Tables 1—7.
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Fig. 4. The relation between the amount of sulphisomidine and the area under the DTA peak
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Fig. 5. The relation between the amount of sulphisoxazole and the area under the DTA peak

The method is suitable for the determination of 30— 100 mg of each of sulpha-
thiazole, sulphisomidine, sulphaguanidine, sulphacetamide sodium and sulpha-
methoxypyridazine with accuracies (p = 0.05) of 100.16 + 1.23%, 100.90 &
+ 1.63%, 98.55 4+ 1.73%, 100.93 + 2.03% and 99.56 + 2.169,, respectively.

As for sulphisoxazole, a linear relation was also found between its amount and
the area under the exothermic peak at 220°. The change in the area of this peak was
very sensitive towards small variations in the sulphisoxazole concentration. The
exothermic peak is of advantage in the determination of small amounts of sulphi-
soxazole, as is evident from Table 3. In this case, it is possible to determine 6 —30
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Fig. 6. The relation between the amount of sulphaguanidine and the area under the DTA peak
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Fig. 7. The relation between the amount of sulphacetamide sodium and the area under the
DTA peak
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Fig. 8. The relation between the amount of sulphamethoxy pyridazine and the area under
the DTA peak

Table 3

Determination of sulphisoxazole by thermal analysis. (Exothermic peak)

Amount taken, Amount found, Recovery,
mg mg %

1 6 6 100.0
2 10 10 100.0
3 15 15 100.0
4 20 20 100.0
5 25 25 100.0
6 28 27.5 98.2
7 30 29 96.7

Mean recovery = 99.27 + 1.22% (P = 0.05) -
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Table 4

Determination of sulphisoxazole by thermal analysis. (Endothermic peak)

Amount taken, Amount found, Recovery,
mg mg %

1 30 30 100.0
2 40 41 102.5
3 45 45 100.0
4 50 48.5 97.0
5 59.9 59.9 100.0
6 64.9 64.9 100.0
7 69.9 68.0 913
8 74.9 76.0 101.5
9 79.9 79.9 100.0

Mean recovery = 99.81 + 1.33% (P = 0.05)

Table 5

Determination of sulphaguanidine by thermal analysis

Amount taken, Amount found, Recovery,
mg mg %

1 30 30 100.0
2 40 38 95.0
3 50 50 100.0
4 60.1 58.0 96.5
5 80.1 80.1 100.0
6 90.1 90.1 100.0
7 100.1 97.0 96.9
8 110.1 1101 100.0

Mean recovery = 98.55 + 1.73%; (P = 0.05)

Table 6

Determination of sulphacetamide sodium by thermal analysis

Amount taken, Amount found, Recovery,
mg mg %

1 20 20 100.0

2 30 30 100.0

3 40 41.5 103.8

4 55 55 100.0

¢ 5 60 58.5 97.5
6 65 67 103.1
T 70 71.5 102.1

Mean recovery = 100.93 + 2.03% (P = 0.05)
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Table 7

Determination of sulphamethoxy pyridazine by thermal analysis

Amount taken, Amount found, Recovery,
mg mg %

1 39.8 37.5 94.2
2 49.8 49.8 100.0
3 54.7 57.0 104.2
4 59.7 59.7 100.0
5 69.7 68.0 97.6
6 74.6 74.6 100.0
7 79.6 78.0 97.9
8 89.6 91.5 102.1
9 99.5 99.5 100.0

Mean recovery = 99.56 + 2.16% (P = 0.05)

mg sulphisoxazole with an accuracy (p = 0.05) of 99.27 + 1.229%,. As for higher
concentrations of the compound, the exothermic peak is found to be highly sensi-
tive to small variations in the concentration, which shoot the peak out of the chart.
It is suggested that the sensitivity of the DTA galvanometer be decreased, but this
would deprive the method of its sensitivity for small amounts. A better compromise
is to use the endothermic peak for the determination of larger amounts of sulphi-
soxazole, its area being smaller. In this case the method is suitable for the determi-
nation of 30—100 mg sulphisoxazole with an accuracy of 99.81 + 1.33%;.

In conclusion, thermal analysis can be used for the determination of sulphathia-
zole, sulphisomidine, sulphaguanidine, sulphacetamide sodium and sulphamethoxy-
pyridazine with accuracies (p = 0.05) of 100.16 + 1.23%,, 100.90 + 1.63%,
98.55 + 1.73%, 100.93 + 2.039 and 99.56 + 2.16%;, respectively. Sulphisoxazole
can be determined through two peaks, an endothermic and an exothermic one with
accuracies (p = 0.05) of 99.81 + 1.33% and 99.27 + 1.229%.
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ZUSAMMENFASSUNG — Einige Sulphonamide wurden durch thermische Analyse bestimmt,
wobei von der linearen Abhingigkeit der Fliche der charakteristischen endothermen DTA-
Peaks (Schmelzpeaks) von der Menge der Sulphonamide Gebrauch gemacht wurde. Mit der
Methode koénnen 30— 100 mg Sulphathiazol, Sulphisoimidin, Sulphaguanidin, Natrium-Sul-
phacetamid und Sulphamethoxypyridazin mit ausreichender Genauigkeit bestimmt werden.
Bei der Bestimmung von Sulphisooxazol wurde ein endothermer Peak fiir Mengen von
30— 100 mg und ein exothermer fiir geringere Mengen von 6— 30 mg herangezogen.

Pesrome — C TOMOIIBIO TEPMUYECKOTC AHAJIH3A IIPOBEAEHA OLICHKA HEKOTOPBIX CYNBGOHAMUIOB.
OneHka NpOBENEHA HA OCHOBE MX XapakTepucTudeckux sunorepMuyeckux ATA-mukos (maxu
IIABJICHHS), ITIOANb KOTOPBIX M3MEHACTCH IMHEHHO C H3MEHEHHEM KOJIMYECTBA CYNBHOHAMH-
IoB. MeToll ABISAETCS IpUeMIIEMBIM aiisd onpenenienns 30—100 mr cynsdaTnasona, cyasdu3o-
MeIUHA, CyIb(aryanuirHa, cyibdaneTaMuia HaTPUA U CYIIbhaMEeTOKCHIINPUAA3KHA C JOCTATOY-
HOI1 TOYHOCTBIO. JIJIs onpenenenus cynbpu300Kca3ona ObUIM HCHOIH30BAHE! OBA MHKA, K3 KOTO-
PHIX SHAOTEPMHUYECKH MK — JIs OIpedeieHHs KommuecTs oT 30 1o 100 Mr, a 3K30TepMUYecKuit
— I OTIpeneNienusi KoimuecTs OT 6 1o 30 Mr BelecTsa.
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