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ABSTRACT. A new simple, accurate, and sensitive titrimetric method has been
developed for the determination of antipyrine. 4-aminoantipyrine and dipyrone. The
method is based on the oxidation of the entitled compounds with an excess of a
chloroform solution of iodine. removal of its excess and determination of the
resulting ioddide by the “so-called™ Leipert procedure after 6-fold amplification.
Antipyrine and 4-aminoantipyrine undergo quantitative oxidation in a media ranging
from 0.1 M hydrochloric acid to 0.1 M sodium acetate solution with a consumption of
2 and 3 moles of iodine per mole of antipyrine and 4-aminoantipyrine. respectivcly.
However, dipyrone consumes 3 moles of iodine in 0.1 M hydrochloric acid solution.
The present method enables analysis of amounts as low as 30,10 and 20 ug of
antipyrine, 4-aminoantipyrine and dipyrene. respectively. The recoveries ranging
from 98.1-102.2%. and standard deviatious from 0.1-1.6%, depending on the
concentration level.

Antipyrine (AP), 4-aminoantipyrine (4-AAP) and dipyrone (DP) are important
organic compounds widely used as pain relieving drugs by lowering the increased
body temperature and have been used successfully in rheumatic diseases. Several
titrimetric methods have been reported for the determination of antipyrine
(Walash et al. 1979, Popper et al. 1972, Saxena and Pandey 1972), 4-
aminoantipyrine (Walash et al. 1979, Popper et al. 1972, Botev 1981, Subert et al.
1981, Subert et al. 1975) and dipyrone (Walash et al. 1979, Botev 1981,
Mamatalieva 1981, Gachon et al. 1974). However, some of these methods are not
sensitive, whilst others are tedious and time consuming.

In order to develop a reliable and sensitive method we have investigated the
combination of a titrimetric procedure with an amplification reaction for
determination of AP, 4-AAP and DP, based on the oxidation of these compounds
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with an excess of a chloroform solution of iodine, removal of its excess, and
determination of the resulting iodide by the Leipert amplification procedure. The
liberated iodine is titrated with standard thiosulphate solution, using starch as
indicator.

Experimental

Reagents

All chemicals used were of A.R. grade and all preparations were made in
distilled water.

Standard solutions of AP, 4-AAP and DP (1 mg/ml of each) were prepared in
water. Less concentrated solutions were made by dilution. The solid samples, such
as tablets were first weighed, powdered, dissolved in water, filtered and then
diluted to the required volume with water.

Iodine solution (0.12%). Dissolve 0.3 g of pure iodine in 250 ml of pure dry
chloroform.

Sodium thiosulphate solutions (0.01 and 0.001 N). Standardized against
potassium iodate solutions of similar normality.

Solutions of bromine water (saturated) formic acid (90%), starch (1%),
hydrochloric acid (0.1 M) and sodium acetate (0.1 M), were also used.

Procedure

In a 100-mli separating funnel, introduce a suitable volume (1-2 ml) of sample
solution containing 40-5000 ug of AP, 10-5000 pg of 4-AAP or 20-5000 pg of DP.

Add 10 ml of 0.1 M hydrochloric acid (for AP and 4-A AP, 10 ml of water or 10
ml of 0.1 M sodium acetate could be used) and 10 m! of iodine solution. Stopper
the funnel and shake for 5 min, using the electric shaker. Separate the organic
(lower) layer, and remove the last traces of iodine from the aqueous layer by
extraction with 10 ml of chloroform. Transfer the aqueous phase (containing
iodide) quantitatively into a 100-ml conical flask, add 3 ml of bromine water,
stopper the flask and stir for 2 min. Destroy the excess of bromine with 2 ml of
formic acid. Add about 0.5 g of potassium iodide and titrate the liberated iodine
with 0.01 N thiosulphate solution, using starch as indicator (for less than 500 pg of
AP, 4-APP or DP use 0.001 N thiosulphate solution). Run a blank determination
following the above procedure but without the intended compounds. The blank
value was 0.05 ml of 0.01 N thiosulphate. Calculate the amount of each compound
as follows:
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1 ml of 0.01 N thiosulphate = 313.72 ug of AP, 112.92 ug of 4-AAP or 195.00
ug of DP monohydrate.

Results and Discussion

The pain relieving drugs, AP (phenazone), 4-AAP (4-aminophenazone) and
DP (sodium phenyldimethylpyrazolone-methansulphonate) were oxidized quanti-
tatively by iodine. The conditions for the reactions were optimized as described
below.

Effect of Reaction Medium

Experimental results confirmed that the reaction of the intended compounds
with iodine was quantitiative in 0.1 M hydrochloric acid solution. However, water
and sodium acetate solutions could be used for the determination of AP and
4-AAP. Table 1 shows the effect of different media on the determination of the
compounds under investigation.

Table 1. Effect of 10 ml of reaction medium on the determination of 2000 pg of AP, 4-AAP or DP.

Recovery™,%

Medium

AP 4-AAP DP
0.5 M Hydrochloric acid 90.6 85.8 92.6
0.1 M Hydrochloric acid 99.8 99.9 100.2
0.05 M Hydrochloric acid 99.3 99.2 94.8
Water 99.4 99.4 50.8
0.05 M Sodium acetate 100.2 99.8 49.9
0.1 M Sodium acetate 100.2 100.6 49.8
0.5 M Sodium acetate 101.3 102.1 50.1

* Average of 5 determinations.

Effect of Iodine

A 10-ml volume of 0.12% iodine solution was found essential for the rapid and
quantitative oxidation of up to 500 ug of AP, 4-AAP or DP. Larger excesses of
iodine should be avoided in order to decrease the number of exractions necessary.
Any iodine left in suspension in the aqueous phase causes high results, and
therefore, must be removed by extraction with cloroform. It should be noted that
iodine in benzene or carbon tetrachloride can be used.




188 Darwish Amin

Effect of Rdaction Time

The reaction of AP, 4-AAP and DP with a chloroform solution of iodine goes
to completion within 5 min. A reaction time of up to 20 min had no significant
influence on the results.

Accuracy and Precision

Under the above optimized conditions, the accuracy and precision of the
method were checked. The results (10 replicates) are given in Table 2 and indicate
a reliable method.

Table 2. Accuracy and precision of the method

Amount Coefficient

Compound taken Recovery of variation
ug % %
30 98.5 1.3
Antipyrine 500 99.6 0.4
5000 99.3 0.2
10 98.1 0.9
4-Aminotipyrine 500 100.0 0.1
5000 99.0 0.2
20 102.2 1.6
Dipyrone momohydrate 500 101.6 0.7
5000 99.8 0.6
Dyprone tablets’ 1000 103.3 0.8
Samalgin® 1000 101.7 1.4

(1) 500 mg dipyrone/tablet (Galenika, pharmaceutical and Chemical industry, Beograd-Yugoslavia).
(2) 500 mg dipyrone/tablet (SDI. Samarra, Iraq).

Applications

The present method was applied successfully to the analysis of dipyrone and
samalgin tablets with an error of less than 2.7%. We always used at least five
tablets for each sample preparation in order to obtain good sampling as individual
tablets vary in weight by several percent.

Proposed reactions
C“leNzo + 12—> C“H“NzOI + HI ............................................ (1)

AP
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2C11H13N3O + 312—-) 2C11H10N3O +O6HI (2)
4-AAP
2C13H gN3OyNaS + 31, —— 2C3H3N3OJNaS + 6HI ... (3)
DP
- B, g 2L g (4)
=0 La === JLD e cieise suese sueses miniie seveid St mumbis Skixis Sxaere vowe Siersis SeNeNy Srav disies BisHens A
H,0 ° 6HF ?

The results showed that 1 mole of AP consumes 1 mole of iodine, while 3
moles of iodine were consumed per mole of 4-AAP or DP. This has been proved by
testing the organic layer which shows the presence of one mole of iodide in the case
of AP, and the absence of iodide in the case of 4-AAP and DP. The organic layer
has been tested for the presence of iodide as follows: After the reaction of the
entitled compounds with iodine has been completed, transfer the organic layer into
another separating funnel, add 10 ml of water and 1 ml of 1% sodium sulphite
solution to reduce the excess of iodine. Transfer the organic layer into another
funnel, add 10 ml of water and 3 ml of bromine water and shake for 2 min. Drain
the aqueous layer into a 100-ml conical flask, add 2 ml of formic acid and shake to a
colorless solution. Add about 0.5 g of potassium iodide and titrate the liberated
iodine (no iodine was liberated in the case of 4-AAP and DP) with 0.01 N
thiosulphate solution.
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