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Abstract 

    This study was aimed to find out a Simple, sensitive and rapid spectrophotometric method for 

determination of chlorpromazine hydrochloride (CPZH). The suggested method was based on the 

charge transfer  (CT) formation complex reaction with  O-Chloranil as π- acceptor. The formed 

violet colour of the reaction product was measured at a maximum absorption wavelength of 543 

nm against the blank solution. It was obeyed to Beer-Lambert’s law over the concentration ranged 

of 4–36 µg/ml with a molar absorptivity of. 2309. 645 L mol-1.cm-1  and  the lower of detection 

limit 0.3024 μg.ml-1 The method     revealed high sensitivity for determination of the selected 

drug .  
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Introduction 

 

     Drug  chlorpromazine  hydrochloride( CPZH)  ,  is  one  of  the  most  important  derivatives  

of phenothiazines, Derivatives of phenothiazines has low ionization energy, also electron-donors, 

And the drug CPZH is a white powder, readily soluble in water and alcohol and partially 

dissolves in the ether and disintegrate when exposed to air and light (1), the molecular formula for 

him C17H19ClN2S.HCl, the degree of melting196˚c, M.wt=355.33 g.mol-1, and the scientific name 
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of chlorpromazine hydrochloride according to the IUPAC system is:  2-Chloro-10 (dimethyl 

amino propyl) phenothiazine hydrochloride (2).  

 

Figure(1) Structural formula of chlorpromazine HCl. 

 

   And pharmaceutical drug are Tablet and injections, and has several names, according to 

Manufacturers (3,4) : Largactil , Taroctyl , Chloractil , Thorazine , Hepanil , Marazine .   

Different analytical methods were used to estimate the Chlorpromazine hydrochloride (CPZH) 

include the Spectral methods(5-13), chromatographic methods(14-17), electrochemical method(18-21), 

and flow-injection techniques(22-25). 

 

Experimental 

Apparatus: 

1-A shimadzu Uv-vis 1800 spectrometer Japan equipped with a quarts cell of 1.0 cm width used 

for determination and all absorbance measurements . 

2- Sensitive Balance Kern Abs 120-4N . 

3- Labtech water bath manufacture of lab institute . 

 

Reagents and Materials: 

  All chemicals and analytical reagents are high purity shown in the Table (1) 

 

 . 
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Table (1) Reagents and materials chemistry used 

 

Chemicals name Chemical structure Company 

Orthochloranil C6Cl4O2 SIGMA CHEM. 

Acetonitril CH3CN SIGMA CHEM. 

Chlorpromazine, HCl C17H19ClN2S.HCl SDI 

Sodium carbonate Na2CO3 BDH 

  

Preparation of solutions 

 

Standared  Chlorpromazine  Solution,(100 μg/ml) 

     prepared by dissolving 0.0100g of CPZH in distilled water and the volume is diluted to 100 ml  

with distilled water in a volumetric flask this solution is kept in a brown bottle. 

 O-Chloranil reagent Solution (0.005M)  

    prepared by dissolving 0.123g of ortho chloranil in 100 ml of acetonitrile 

 Sodium carbonate solution (approximate,0.1 M)  

    prepared by dissolving 1.06 g of pure Sodium carbonate in 100 ml of distilled water . 

 Surface active substances solution (0.1%) 

   Prepared by dissolving 0.100 g 0f each f Surface active substances compounds (SDS, CTAB, 

Triton X-100) in a suitable solvents then the volume is completed to 100 ml in a volumetric flask.  

 Interference solutions (1000 µg/ml) 

    Prepared by dissolving 0.100 g 0f each foreign compounds in distilled water then the volume is 

completed to 100 ml in a volumetric flask . 

 

Solution of CPZH tablets formulation (100 µg/ml) 

   Largactil CPZH (40 mg), Oubari Pharma - Aleppo-Syrie, every tablet contains 40 mg CPZH the 

solution is prepared as follows : 

Ten tablets are wighed 4.122g and powdered well than a wight 0.4122g is dissolved in distilled 

water and filtered by paper filtration , the volume is completed with distilled water in volumetric 

flask of 100 ml which gives the conc.400 µg/ml, We then take 25 ml of this solution and put it in 
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a volumetric flask and completed with distilled water in volumetric flask of 100ml which gives 

the conc.100 µg/ml . 

Results and Discussion 

 

Optimization conditions 

   Various parameters which affect the spectrophotometric intensity were studied and the reaction 

conditions were improved. Subsequent, all experiments were performed in a volumetric flask of 5 

mL using 0.4 mL of 0.005 M of O-chloranil, 1mL of 100 µg/ml of CPZH and 0.6 mL of 0.1 M of 

sodium carbonate. All spectrophotometric measurements were recorded at a maximum absorption 

wavelength of 543 nm against the blank solution. 

Effect of bases solution 

  Different  bases solution were prepared of concentration of 0.1M, Added constant volume of 0.6 

ml of  these solutions  to the Chlorpromazine, HCl and measured absorption at the 543 nm the 

reslts showng in table (2) . 

Table (2): Effect of base types 

 

Type of base Abs. 

Na2CO3 0.07 

NaOH 0.02 

KOH 0.03 

  Form the above table it was found that . Sodium carbonate gave maximum color intensity for 

Chlorpromazine. HCl  there for it was recommended for subsequent experiments . 

 

Effect of Order of addition 

    In order to illustrate the effect of sequence addition on the absorbance of the violet product 

there were three sequence method of addition are described in Table(3). 
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Table (3): Effect of Order of Addition 

Order of Addition Abs. 

Drug + Reag. + Na2CO3 0.070 

Drug + Na2CO3 + Reag. 0.065 

Reag. + Na2CO3 + Drug 0.062 

 

Effect of Sodium carbonate volume 

The effect of the volume of Na2CO3 was studied by adding different volumes (0.4-1.6) ml to 

volumetric flasks containing 1.0 ml of CPZH (100µg/ml) and 0.4 ml of the reagent solution 

(5×10-3M) and the volume is completed to 5.0 ml with distilled water . 

Table (4): Effect of Sodium carbonate volume 

 

Vol (mL) Na2CO3 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

Abs. 0.053 0.07 0.094 0.103 0.087 0.084 0.073 
 

   The volume of 1.0 ml of  Na2CO3 1×10-1M (PH=11.25) is the optimum amount because it gave 

the highest absorption So it is adopted in subsequent experiments . 

Effect of Orto- Chloranil reagent amount 

   The effect of the amount of Orto-Chloranil reagent was studied by adding different volume 

(0.2- 2.0) ml of reagent (5×10-3M) to volumetric flasks containing 1.0 ml of CPZH (100µg/ml), 

then addition of 0.6 ml of (0.1M) Na2CO3 and the volume was completed to 5.0 ml with distilled 

water, the results are shown in Table (5) . 

Table (5): Effect of the amount Orto-Chloranil reagent 
 

Vol. reagent(ml) 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

           
Abs.  0.0

2 
0.0
7 

0.94 0.1
07 

0.113 0.124 
 

0.127 0.11
5 

0.114 0.135 

 

The volume of 1.4 ml of reagent (5×10-3M) is the optimum amount because it gave the highest 

absorption So it is adopted in subsequent experiments . 
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Effect 0f Surface active substances. 

 

Effect of the Surfactet active substances studied on the intensity absorption of 

Chlorpromazine HCl. (CPZH) -Orto- Chloranil  complexes, including sodium dodecyl sulphate 

(SDS) ,  Triton x-100  and cetyl trimethyl ammonium bromid (CTAB ) It was found that these 

surfactants decreased the absorbance of solution, so that did not depend in  subsequent 

experiments as shown in the table (6) . 

 

Table (6): Effect of Surface active substances 

Surfactant 0.1% (1mL) Abs. 
Without Surfactant 0.134 

SDS 0.127 

Triton x-100 Turbid 

CTAB Turbid 
 

Effect of Temperature 

At optimum condition, the effect of temperature (5–55 °C) on the Charge Transfer complex 

reaction was studied. The results have shown that the better absorbance was at a temperature of 

30 °C and it is used in subsequent experiments (Table 7). 

 

Table (7): Effect of Temperature 

 

Temp. (°C) 15 20 25 30 35 40 45 50 55 

Abs. 0.102 0.118 0.12
5 

0.135 0.131 0.129 0.125 0.11
4 

0.109 

 

Effect of reaction time: 

   The effect of time on the stability period of the formed colored complex under optimum 

experimental condition after mixing the components of the reaction and the absorbance of colored 

species remained constant for at least 40 min . 

 

Table (8): Effect of Tim 

 

T (min) 1.0 5.0 10 15 20 25 30 35 40 45 

Abs. 0.116 0.135 0.136 0.13
6 

0.136 0.135 0.135 0.135 0.13
5 

0.129 
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Final absorption spectrum 

 

  The spectrum 0f the formed colored product by coupling (8 µg/ml) of CPZH with OrtoChloranil 

reagent (5×10
-3

M) in the presence of Na2CO3 (1×10
-1

 M) in basic medium (11.25) and 

temperature 30°C against its corresponding reagent blank show λ max= 543.0 nm  

 

Fig.(2): Absorption spectrum of CPZH - Orto –Chloranil complexes. 

 

Procedure for construction of calibration curve 

 

   To a series of  solutions  containing increasing volume (0.1-2.0) ml of CPZH (100 µg/ml) to 5.0 

ml volumetric flask containing 1.4 ml of 0.005M o-CA,  and 1ml 0.1M of Na2CO3 than complete 

the volume to the mark distilled water and measure the absorption of all solution versus Blank 

solution at 543.0 nm, linear calibration curve for CPZH with concentration (4.0-36) µg/ml, 

(R2=0.9965), Molar absorption coefficient 1847.87 L/mol. cm, sandel's Index 0.19231 μg/cm2. 

 

Fig. (3):- Calibration curve for the determination of chlorpromazine 

y = 0.0065x + 0.0002

R² = 0.9965
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Accuracy and precision 

   The accuracy and precision of calibration curve measured by determination three different 

concentration of 100 µg/ml CPZH the product were show in Table (9 ) which indicate good 

thoroughness and agreement. 

Table (9) precision and accuracy. 

 

Conc. taken µg/ml Abs. Conc.found µg/ml Ave. Of Rec.%  RSD% 

8 0.054 8.276   1.057 

16 0.103 15.815 100.416  1.288 

32 0.206 31.661   1.516 

        * Average of five determinations 

Limit of detection (LOD) and Limit of Quantification (LOQ) 

  The limit of detection (LOD) was calculated by measuring the absorption for the lowest 

concentration (4 µg/ml) in the calibration curve at the optimum condition The results of LOD and 

LOQ of the proposed method are summarized in table (10). 

 
 

Table (10) optical Characteristic and validation data Spectrophotometric method.        

 

No Parameters data 

1 λ max (nm) 543.0 

2 Beers Law limit (μg/ml ) 4.0 - 36 

3 Colour violet 

4 Correlation Coefficient 0.9965 

5 Sandells sensitivity(μg/cm2) 0.1538 

6 Molar absorptivity (L/ mol.cm) 2309.645 

7 % Relative standard Deviation 1.22 

 (average of five determination)  

8 LOD (μg/ml ) 0.3024 

9 LOQ (μg/ml ) 1.008 

 

Stoicheiometry of reaction 

   The stoicheiometry of reaction between CPZH and ortho-chloranil Job's method and molar ratio 

method were applied the concentration of drug and reagent equal 5×10-3 M, in Job's method, we 

take series of volumetric flasks (5.0 ml), and we put volumes of the drug solution ranging from 



Iraqi National Journal of Chemistry 2019; 19(2) 

 

38 
 

(0.1-0.9 ml) and different volumes (0.9-0.1 ml) of reagent solution and added 1.0 ml of Na2CO3 

(0.1M) and volumes were completed to the mark with distilled water. and absorbance measured at 

543.0 nm against the blank reagent. The results fig.(4) show the ratio is 1:1. 

 

Fig. (4) Job methods 

 

  While molar ratio method, 0.4 ml of standard CPZH solution in a series of volumetric flasks 5.0 

ml. and added different volumes (0.1-1.0) ml of reagent solution and 1.0 ml of Na2CO3 (0.1M) 

and volumes were completed to the mark with distilled waterd and absorbance measured at 543.0 

nm against the blank reagent. The results fig.(5) show the ratio is 1:1. 

 

Figure (5) molar ratio method 
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The proposed mechanism for reaction can be written as follows: 

 

 

Applications 

 

The method was applied to pharmaceutical preparations containing CPZH Largactil 

(40mg/Tablet) . 

Direct method 

  Three different concentration were taken (16,20,24) μg.mL
-1

 the solution treated with the same 

steps as the calibration curve and measured at 543.0 nm, the result show in Table (11) which 

indicate to success the suggested method in Assessment CPZH in pharmaceutical preparation . 
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Table (11) Direct Method. 

 Drug  Taken Abs. Found Ave. of  RSD% 

   (μg.mL-1)  (μg.mL-1) Rec%   

 LARGACTIL  16 0.105 16.123   1.095 

 Tablets  20 0.127 19.507 99.379  1.168 

 (40 mg)  24 0. 156 23.969   1.442 

* Average of five determinations 

standard additions method 

  Apply the standard additions method it based on concentration of the drug by taking 0.6 ml 

(100μg/ml) solution of CPZH to six 5.0 ml volumetric flasks, then adding increasing volume of 

standard solution CPZH (0.2-1.0) ml with the 6 bottles remaining without addition. then treated in 

the same way as the calibration curve and then measured at 543.0 nm. Figure 6 and Table 12 

show the results obtained when applying the standard addition method. 

Table (12) Accuracy of standard addition method 

LARGACTIL Tablets( 40 mg ) 

Taken(µg.mL-1) 12 

Absorbance 0.077 

Found (µg.mL-1) 11.8 

Recovery% 98.333 

RSD% 1.163 

 

 

Figure (6) standard addition method 

 

Conclusions 

   A fast and accurate method for assessment Chlorpromazine hydrochloride was developed by 

using charge transfer complex reaction based on the method of reduction CPZH with O-Chloranil  

and Na2CO3 (0.1M). and then complex formation violet coulor soluble in water and stable for a 

y = 0.0065x + 0.0793

R²  =0.9831
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period of time of at least 40 minutes maximum absorption at a wavelength of 543nm. The 

standard calibration curve shows that the linear rang 4-36 μg/ml, the recovery is 99.56%, the 

value of the standard deviation was less than the mean 1.22%, molar absorptivity 2309.645 

L.mol-1.cm-1, and Sandell Index 0.1538 μg.cm-2 . 
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