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infrared spectra (4,000-400cm−1) were obtained on a Perkin 
Elmer Spectrum 400 FTIR spectrophotometer using KBr 
discs. The electronic spectra were recorded in DMSO on a 
Perkin Elmer Lambda 45 spectrophotometer. Magnetic 
susceptibilities were measured by the Gouy method at room 
temperature using Hg[Co(SCN)4] as calibrant. Molar con-
ductance of the complex was determined in water (∼10−3M) 
at room temperature using a Jenway Model 4070 conduc-
tivity meter. The metal content of the complex was deter-
mined by an ATI Unicam 929 Model AA spectrometer in 
solutions prepared by decomposing the compounds in aqua 
regia and then subsequently digesting in concentrated 
HNO3/H2O2 (1/1). 

2.3. Standard Solutions for Spectrophotometric Deter-
mination 

A stock solution in water containing 0.2mg/mL of MPT 
was prepared and was diluted as appropriate. This solution 
was stable for 1 week if kept in the refrigerator. CuCl2·2H2O 
solution 0.5% (w/v) was prepared in water. 

2.4. Calibration Curve 

Aliquot volumes of the stock solution containing 8.5-70 
μg of MPT were transferred into a series of 10mL volumetric 
flasks. Britton-Robinson buffer (1mL) and CuCl2·2H2O 
solutions (1mL) were added, mixed well for 20 min while 
heating using a thermostatically controlled water bath at 
35°C, and then cooled rapidly. The solutions were next 
completed to the mark with distilled water and the absorb-
ance at 675nm was measured against a reagent blank. A 
calibration curve was plotted and the corresponding regres-
sion equation then derived. 

2.5. Procedure for Tablets 

Ten tablets were weighed and pulverized, then a quantity 
of the powder equivalent to 40mg MPT was transferred into 
a small conical flask and extracted with 4 × 20mL of water, 
filtered into a 100mL volumetric flask and completed to the 
mark with water. Aliquots were transferred into a 10mL 
volumetric flask, than the procedure as described in Section 
2.4 was applied. The nominal content of the tablet was 
determined either from the regression equation or using the 
calibration graph. 

2.6. Preparation of the Binuclear Cu(II) Complex of 
MPT 

Methanolic CuCl2·H2O solution (20mL, 0.171g, 1.0mmol) 
was added dropwise to a methanolic solution of MPT (20mL, 
0.267g, 1.0mmol) according to the literature[22]. The reac-
tion mixture was heated using a thermostatically controlled 
water bath at 35°C for 4 hours. The resulting blue precipitate 
was filtered, washed with methanol/water (1:1 v/v) and dried 
under vacuum over P2O5 for several days. Chloride ions in 
the resulting MPT2Cu2Cl2complex (Scheme 2) were deter-
mined by titration with AgNO3. Molecular weight: 730.71 
gr/mol, Elemental analysis: (Found/Calculated): C%: 

49.26/49.31, H%: 6.50/6.62, N%: 3.40/3.83, Cu%: 
17.01/17.39, M.P. > 200°C. Solubility: water, DMSO and 
acetonitrile/water (v/v, 1/1). 

 
Scheme 2.  The structure of MPT2Cu2Cl2. 

3. Results and Discussion 
3.1. Characterization of the Binuclear Cu(II) Complex of 
MPT 

The goal of this study was to synthesize a Cu(II) complex 
of the anthypertensive drug MPT, which is as a loop an-
thypertensive that blocks active sodium chloride transport in 
the thick ascending limb of Henle’s loop. The[M]:[L] ratios 
were varied from 1:10 to 10:1 to find out the optimal ratio for 
complex formation. The effect of heat on the complex for-
mation was investigated by changing the reaction tempera-
ture from +0°C to the boiling point of the solvent used. The 
effect of pH on the complex formation was investigated; pH 
6.0 was found to be the optimal value. The complex forma-
tion reactions were carried out with acetate and chloride salts 
of Cu(II). The highest yield for the MPT-metal complex was 
obtained with the chloride salt of Cu(II). This situation may 
be due to the role of the substituent groups attached to the 
benzene ring. Yield of the complex was investigated in 
different solvents such as water, methanol and acetonitrile. 
The best yield for the Cu(II) complex was obtained from 
water. The effect of the reaction time was also investigated. 
Reaction mixture was stirred in time intervals from 10 min to 
48 hours. The molar conductance (LM) value (given in 
parentheses) in DMSO for MPT2Cu2Cl2 (21.42) suggests a 
1:2 electrolytic complex[22]. 

3.2. Infrared Spectra 

In determining the mode of binding of the ligand to the 
metal ion in the complex. The following three regions of the 
infrared spectrum have been studied: 

1) The 3459cm−1 associated with the ν(OH) vibrational 
mode. 

2) The 2980 and 2872cm−1 region associated with the 
ν(NH2) and ν(NH) modes. 

3) The region 487-318cm−1 due to ν(M-N), ν(M-O) and 
ν(M-Cl) vibrations.
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(a) 

 
(b) 

 
(c) 

Figure 1.  The infrared spectra of: (a) metoprolol tartrate; (b) binuclear MPT-Cu(II) complex; (c) far infrared of binuclear MPT-Cu(II) complex. 
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laboratory techniques are needed. 

4. Conclusions  
A simple, sensitive and accurate spectrophotometric 

method has been developed for the assay of metoprolol 
tartrate (MPT), based on the complexation of drug with 
copper(II)[Cu(II)] at pH 6.0, using Britton-Robinson buffer 
solution, to produce a blue adduct. The developed method is 
more selective, sensitive, reproducible, rapid, cheap and 
simple than in most of the analogous methods cited in the 
literature[6-15]. For these reasons, it can be used in routine 
analysis and can be applied for the determination of MPT in 
pharmaceutical formulations and biological samples. 
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