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Abstract

An easy and simple spectrophotometric method was described for estimating

chlorpromazine Hydrochloride drug in aqueous solution. Where The method was adopted on

oxidative coupling reaction of the drug with p- nitro aniline in the presence of ceric(IV)

ammonium nitrate and hydrochloric acid solution an orange-brown product dye was

obtainded with maximum absorption at 525 nm. with moler absorptivity of 9.24x10° I. mol™.

cm™ and sandell's sensitivity of 0.0385 pg.cm™ Beer's law is obeyed over the concentration

range of (12-46) ug.ml™. The method was applied successfully for the estimating the drug it's

on pure condition or in pharmaceutical preparations (Largactil drug).
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1. Introduction

Phenothiazine is a very important class of organic compound with strong biological
efficacy used as a treatment for severe and moderate psychosocial conditions [1,2] .It binds
with certain receptors of dopamine D2 and affects its function and thus affects many
processes in the body such as metabolism [3] and is used for epilepsy [4], stomach, liver and
bowel diseases [5] and tetanus treatment [6]. Many phenothiazine derivatives is formally
found in the British pharmacopoeia [7] and the Indian pharmacopoeia [8]. Chlorpromazine is
one of the most important phenothiazine and the scientific name of chlorpromazine according
to the IUPAC system is: 2-chloro-10-[3-(dimethylamino)propyl] phenothiazine mono-
hydrochloride.
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Fig. 1: Molecular formula (C17H19CIN,S.HCI), M.wt 355.33 g.mol™, M.p 196C°.

Several spectral methods have been used to estimate chlorpromazine hydrochloride,
which is generally based on the oxidation and reduction reaction [9] oxidative coupling
[10,11] and chromatographic methods used to estimate chlorpromazine, such as high
performanice liquid chromatography [12,13] Gas chromatography [14,15], and flow
injection[16,17]. In this research a new method was developed, simple, rapid, and sensitive, to
estimate micrograms of chlorpromazine based on the oxidative coupling reaction with p-

nitroaniline in the presence of ceric(IV) ammonium nitrate in a strong acid medium

2. Experimental part
[Apparatus Used]

Spectral measurements were performed using double- beam spectrophotometer UV-
Visible cintra 6 with matched 1cm quartz cells

[Solution of the materials used]
All the chemicals used were highly purified

[Chlorpromazine hydrochloride solution 300pg.mi™]
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Prepare the solution by dissolving 0.1000 g of chlorpromazine hydrochloride powder
provided by (S.D.I) in a quantity of distilled water and then complete the volume to the mark
in 100 ml volumetric flask with the same solvent to obtain a 1000 pg/ml concentrated
solution. The required solution was diluted by diluting 30 ml of the standard solution 1000

pg/ml, in a 100 ml volumetric flask.

[Oxidant factor solution 0.01 Molar]
This solution was supplied by (Beijing Solarbio Science& Technology) by dissolving
0.548 g of pure material in a volumetric vial similar to that is used in preparation standard

solution of drug [18].

[Hydrochloric acid solution 0.5 Molar]
This solution was supplied by (Fluka) by diluting 4.24 ml of acid in a volumetric bottle

like that employee in oxidant solution and full size to the brand with distilled water[18].

[Reagent solution P-nitro aniline 0.01 Molar]
This solution was supplied by (Beijing Solarbio Science& Technology) by dissolving
0.138 g of reagent in a quantity of etheyl alcohol and then complete the size to the limited line

in a 100 ml volumetric flask[18].

[Procedure for pharmaceutical formulations]
Largactil(Tablet)

Ten tablet (100mg/tablet) are weighed, and mixed fully, an exactly weighed amount of
powder analogous to (0.1) g of chlorpromazine hydrochloride, dissolved in hot distilled water
with continuous stirring and then filtered to remove the insoluble matter, and then transferred
to 100 ml volumetric vial, and full the volume with deionized water to the line. 30 ml of this
solution is taken and convey to a 100 ml volumetric bottle to obtain a solution concentration
of 300pg/ml.

[ Injection]

Empty the content of two ampoule(25mg/5ml) in a 50 ml volumetric flask , then take 30

ml of this solution and dilute to a 100 volumetric flask to obtain 300ug/ml solution of

chlorpromazine hydrochloride
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3. Result and Discussion
Optimal conditions were studied, which affect the resulting absorption, intensity
composed and on color contrast to get the best condition 2 ml of chlorpromazine solution with

a concentration of 300pg/ml was used in final volume 25 ml.

[Effect of the amount of oxidizing agent]

The effect of adding different amount of the oxidizing agent on the absorption intensity
was studied. A series of volume (0.1-3) ml of oxidizing agent ceric (IV) ammonium nitrate
0.01 Molar concentration was taken with 1ml reagent p- nitro aniline and 1ml of hydrochloric
acid solution. It was found that the best amount (0.5) ml was given the absorption intensity,

and this volume was selected in all subsequent measurements.

[Effect of the Amount of coupling Reagent]

The effect of reagent quantity p- nitro aniline was studied on the absorption intensity. A
series of volume of reagent (0.5-3) ml 0.01 Molar were taken using 0.5 ml of oxidizing
reagent and 0.5 ml hydrochloric acid solution. The addition of 1 ml of reagent was found to
be the best to give it the highest absorption intensity and this volume was selected in all

subsequent measurements.

[Effect of the Amount of acid]
Some of weak and strong acids have been used and found (1) ml of hydrochloric acid
give the maximum absorption intensity and this volume was elected in all following

measurements.

[Effect of Order of Addition]

It was found that the best addition sequence that gives the highest absorption intensity is
(O+R+D+A) where O= Oxidative factor, R= Reagent, D= Drug , A=Acidic solution as show
in Table 1.
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Table 1: Effect of Order of addition.

Order Number | Order of addition | Absorbance
| O+D+R+A 0.522
I D+O+R+A 0.425
Il O+R+D+A 0.611
v R+D+0O+A 0.321

[Stability of reaction product]

It was found that the value of absorption of the color product remained stable for a period

of not less than 70 minutes and this time is suitable for completion of many measurements

and results show in Table 2

Table 2: Stability of reaction product.

Time(min) 5 10 15 20 30 40 50 60 70
Abs 0.600 | 0.610 | 0.610 | 0.612 | 0.601 | 0.600 | 0.600 | 0.610 | 0.611
[Solvent effect]

After all components of the reaction were added according to the method used, different
solvent were used to complete the volume to the extent of the mark in 25 ml volumetric flask

to obtain the highest absorption, and the figure indicates that water is a good medium for the

reaction and gives the highest absorption at wavelength 525 nm.
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Fig. 2: Solvent curve.
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[Final Absorption Spectrum]

The final absorption spectra were measured after optimum conditions were established
Table 3.

Table 3: Optimum Conditions.

A max (nm) 525
Amount(ml) of 1*10° M p-nitroaniline Iml
Amount(ml) of 1*10* M Ceric(IV) ammonium 05ml
nitrate

Amount(ml) of 0.5M Hydrochloric acid 1ml
Temperature , Solvent 25C°, Water

;s,,: ..... \\ | B S W

085-

-

065------=~ i B

a1 A A
o

. I\ 1X
g 0"5"""""\1\1{ """""" 11] l\ Baseline 3
o \]\ | \\ """ i |‘ ¢
o AL, 4774 |
- B
DASH - v emeen \" ------ \ ----- ate
0-: i "W """"""" -

400 450 500 550 800 650 700 750 800 850
Wavelength (nm)

Fig. 3: Final Absorption Spectrum
(A absorption spectrum of chlorpromazine versus distilled water) (B chlorpromazine versus

Blank) ( C Blank versus distilled water).

[Procedure Construction of Calibration]

Increasing volume (1-3.8) ml of chlorpromazine 300ug/ml were added to 25 ml
volumetric flask containing 1ml of p- nitro aniline 1x10% M, 0.5 ml of oxidized agent solution
1x102 M, 1ml of hydrochloric acid solution 0.5 M, then complete the volume to the mark

with distilled water and then measure the absorption of all solution versus Blank solution at
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525 nm. Fig. 2 represents linear calibration curve for chlorpromazine with the concentration
(12-46)ug/ml , linear regression equation: y=0.0264x-0.0899 (R?=0.9929) where y=is the
absorbance and x is the concentration in pg/ml. Molar absorption coefficient 9.38x10° L.mol"

! em™, sandel's Index 0.0385 ug.cm™. This indicates that the standard curve has a high linear

specification

A
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Fig. 4: Calibration graph for determination of chlorpromazine hydrochloride.

[Precision and Accuracy]
The precision and accuracy for calibration curve it has been measured by determination

three different concentration of 300 pg/ml chlorpromazine hydrochloride and the product
were show in Table 4 which indicate good thoroughness and agreement.

Table 4: precision and accuracy.

Conc.of CPH pg/ml | RE,% | Recovery,% | Average of Recovery,% | RSD,%
18 +0.978 100.98 0.382
30 -1.000 101.00 100.44 0.344
42 -0.655 99.35 0.335

[Stoichiometry of chlorpromazine hydrochloride-p- nitro aniline complex]
The stoichiometry of the reactant was investigated by Job method[19] the result obtain

indicated that the existence of 1:1 chlorpromazine-p nitro aniline at 525nm .
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Fig. 5: Job method for determine chlorpromazine with p-nitroaniline and ceric(1V)

ammonium nitrate.

CH, /CH3
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HyC—N HC—N
[H 1
NO,

Fig. 6: Proposed equation of interaction.

4. Applications

The method can be applied to pharmaceutical preparation contain chlorpromazine:
Largactil (100mg/Tablet)

Largactil (25mg/5ml, injection)

Direct Method

Two different concentration of each solution were taken (Tablet, Injection) 24, 36 pg/ml.
The solution were treated with the same steps as the calibration curve and then measured at
525 nm, and the result show in Table 5 which indicate to success the suggested method in

determination of chlorpromazine in pharmaceutical preparation.
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Table 5: Direct Method.

Conc. of CPH.HCI
Average.
(ug/ml) (Tablet) RE,% | Recovery,% RSD%
Recovery,%
24 -1.6 98.40 0.857
99.75
36 +1.05 101.1 0.181
Conc. of CPH.HCI Average.
L RE,% | Recovery,% RSD%
(ng/ml) (Injection) Recovery,%
24 -1.21 98.79 0.712
100.01
36 +1.23 101.23 0.203

5. Statistical evaluation of the results of the proposed method

To determine the success of the suggest method for the determination of chlorpromazine
in pharmaceuticals, the validity of application of the method was examined by testing f and t

for the accuracy and precision of the proposed method and the results are shown in Table 6.

Table 6: Statistical evaluation of the results of the proposed method.

Calculated F | The value for the tabular F at
The matter name ) .
value 95% confidence limit
Injection (Largactil) 1.20 6.39
Largactil (tablet) 1.62 6.39
Calculated t The value for the tabular t
The matter name ) -
value at 95% confidence limit
Injection (Largactil) 1.04 2.776
Largactil (tablet) 1.10 2.776

The results of the above table show that the calculated F and t values of the two formulas
(Tablet, injections) is less than the value of the tabular F and t at 95% confidence limit and for

four degrees of freedom. This indicates the accuracy of the spectral method used.
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6. Comparsion of method

Some of the physical variables of the proposed method were compared with the
differences in the spectral methods from the literature used in the estimation of
chlorpromazine. We conclude from the results shown in Table 7 that the proposed method has
a wide range of estimation and has been successfully applied in estimating the compound
under study in two pharmaceutical preparations , As well as good sensitivity in compared to
other methods

Table 7: Comparison Of Method.

. Molar
Linear . Recovery R.S.D Number
Reagent Amax(nm) absorptivity
range,ppm 4 (%) (%) of Ref.
(I.mol™.cm™)
Chloranilic acid 520 20-150 | (1.48-1.75)x10° | 99.54-100.4 1.04-1.82 20
N-
o 516.5-534.5 2.0-40 (5.34-6.16)x10° | 98.31-100.84 1.21-3.81 21
Chlorosuccinimide
) N 3 Proposd
P-nitroaniline 525 12-46 9.24*10 99.35- 101.00 | 0.335-0.382
method

7. Conclusions

An easy and simple spectrophotometric method was described for estimating
chlorpromazine Hydrochloride drug in aqueous solution. Where The method was adopted on
oxidative coupling reaction of the drug with p- nitro aniline in the presence of ceric(IV)
ammonium nitrate and hydrochloric acid solution an orange-brown product dye was
obtainded with maximum absorption at 525 nm. with moler absorptivity of 9.24x10° I. mol™.
Cm™ and sandell's sensitivity of 0.0385 pg.cm? Beer's law is obeyed over the concentration
range of (12-46) ug.ml™. The method was applied successfully for the estimating the drug it's
on pure condition or in pharmaceutical preparations (Largactil drug).
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