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Abstract 

A new vanadium and tungsten monometallic complexes were prepared, these 

complexes containing 4-aminoantipyirne derivative namely1,5-dimethyl-2-phenyl-4-3-

phenylallylidene)amino)-1H-pyrazol-3(2H)-one as ligand. The ultraviolate and infrared 

were employed to characterized new complex. The optimum pH for complex has been 

investigated. The V(Ⅴ ) and W(Ⅵ )  complexes are detected at λ max = 375 nm and pH 

= 6 , bear-Lambert’s law is was in the range =(0.3×10
--5

– 55×10
-5

 M ) for V complex,  

while at λ max = 385 nm and pH = 7 and concentration range =(0.3×10
--5

– 58×10
-5

 M ) 

for W complex. Different spectrophotometric methods was used to determine the 

stoichiometry of complexes and the molar conductivity. 
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Introduction 

  One of the important class ligands in the coordination chemistry are the Schiff bases 

due to their vital application in many fields[1, 2], such as catalyst[3], antibacterial[4], 

industry[5]. A large numbers of researcher group have been examined the preparation 

and characterization of 4-aminoantipyrine and its derivatives due to their used in many 
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area of applications for example analytical [6], therapeutically [7] and biological [8]. 

Owing the fact that their various feature[9]. During few decade many article were 

published by employing of 4-aminoantipyrine derivatives to coordinate with metals[10-

12] . 4-aminoantipyrine and their Schiff bases derivative act as multi-dentate 

ligands[13] can coordinating in neutral formulae, when the metals ion interaction with 

these ligand can produce complexes with different geometries can fit with many 

application for example in biologically field[14]. Developing of the  complexes of 

vanadium[15] and tungsten[16] with Schiff base derivative catch more attention due to 

their  ability to application in the  biochemical and environmental field. 1,5-dimethyl-2-

phenyl-4-3 phenylallylidene) amino)-1H-pyrazol-3(2H)-one (VAAP) coordinate  with  

vanadium and tungsten  by  tow bond  one of them from Schiff base group and other by 

oxygen atom in 4-aminoantipyrene to form complex.  

 

Experimental 
 

General 

  IR and UV-VIS spectra are carried out by FTIR-8400S SHIMADZU spectrometer and 

UV-1650 Shimadzu spectrophotometer.  

Synthesis of the Ligand. 

The condensation of (1.32g, 0.01 mol) cinnamaldehyde  in ethano with 4-amino-2, 3-

dimethyl-1-phenyl-3- pyrozoline-5-on (2.03g, 0.01 mol). Fellow by refluxing the 

mixture for 1h, then cool the mixture to form yellow precipitate then the solid was 

filtered and recrystallized by absolute ethanol[3]. 

 Standard Stock solution of V and W ion 

The proper amount of Na2WO4.2H2O and   NH4VO3 were used to prepare required 

molarity of both starting materials acidic water, and used to prepare dilution solution. 

 

Standard Stock solution of ligand 

Dissolve (0.0337 g) of the synthesized ligand in ethanol to prepare(0.001M), this 

concentration was used to prepare other standard solution. 

 



2024 Dec.…….) ………………..…..……1( No. )4Journal of Kufa for Chemical Sciences Vol. ( 
 

 408 

 

Results and Discussion 

 The synthesized Schiff’ base ligand was prepared according to the scheme below: 

     

 
                                                         

Scheme (1) ligand used in this study 
 

Table 1 below represented The physical data of the synthesized compounds  

 

 

Table 1  Physical data of the prepared compounds 
 Color M.P Yield  ٪ Molar Conductivity ohm

-1
cm

2
mol 

Ligand Yellow 225-227 80.5   ٪ -- 

V complex Yellow- green 200-202 65.1     ٪   63 

W complex Yellow- green 180-182 55% 70 

 

 

It is clear from the results (table 1) the electrolyte behavior of these complexes. The 

metal: ligand ration is 1:1 for both V(Ⅴ) – L and W(ⅤΙ) -L complexes according to the 

table above. 

 

The Electronic Spectra 

 

The ulra-violate of the ligand . 
 

The electronic transitions  (π →  π* and n → π*) were appear in Uv-Vis spectrum at 

234 nm 337nm respectively, as shown in the Fig.1. 



2024 Dec.…….) ………………..…..……1( No. )4Journal of Kufa for Chemical Sciences Vol. ( 
 

 409 

 

 

 

Figure (1) Uv-vis of ligand 
 

 

                                       

Ultra-violate spectra of the complexes:  
 

 

The Yellow- green complex of V(Ⅴ) shows  peak at 375 nm which belongs to electronic 

transition, while W (Ⅵ) complex shows band peak at 385 nm figure(2).  

 

 
                           a                                                                 b 

Figure (2): Absorption spectra of V complex(a) and W complex(b) 
 

 

 Infrared Spectral Studies 

 

Table(2) are described the important bonds assigned in the infrared spectrum,  
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Table 2: IR data 
 

 

 

 

Looking to the spectrum of the ligand (Fig. 3), notice that the weak bands at 3114 cm
-1

 

ν(O-H) and 3029 cm
-1

 ν(C-H), as compare to the two strong bands  at 1627 cm
-1

 and 

1627 cm
-1

 attributed to the  ν(C=O) and ν(C=N) respectively. The bond ν(C=C) and 

ν(C—O) were appear at 1490 cm
-1

 and 1265 cm
-1

 respectively. The characteristic bands 

for complexes represented in table 2. 

 

 
 

           (a) The ligand 

 
 

(b)Vanadium complex 

 

 O-H C-H C═N C═O C═C C-O M-N M-O 
ligand 3114 3029 1579 1624 1499 1274 -- --- 

V complex 3100 3030 1565 1615 1497 1270 508 480 
W complex  3080 3020 1555 1610 1495 1275 510 450 
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(c) Tungsten complex 
 

Fig. (3) IR for ligand(a) and vanadium complex(b) and tungsten complex (c) 
 

 

The optimum condition  

 The optimum condition of   complex was studied  
 

Figure 4 represent the relation between the pH and the absorbance, it is clear from the 

figure optimum pH for both complexes was in acidic medium, which related with 

maximum absorbance(Ph(6-7)) for V and W complexes.   
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Fig. (4)   The PH effect on the absorbance  

 

The effect of temperature  

Refers to the reaction complete at 15 C   and the complex stable in the range   of 15-  60 

C.   dissociation of complex absorbed after this temperature. Fig. (5) 
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Fig. (5) Temperature effect on the absorbance                                                        

 

The time effect                                                                                                 

The absorbance constant for 24 hours refers to the stability of the complex Fig. (6)  
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Fig. (6) The time effect on the absorbance  

Stoichiometry of complex 

Continuous variation and mole ratio methods were employed to  determine the 

stoichiometry of V – VAAP and W-VAAP complexes [17, 18]
 
(Fig. 7) and Fig.(8), the 

result was (1:1) metal: ligand mole ratio.  
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Fig. (7):  Job’s method. 

 
 

 

Fig. (8): Mole-Ratio method 
 

                                    

The calibration curve  

It is refers to the complex obey Beer law in the range of  (0.3×10
--5

 – 55×10
-5

 M) for V 

complex  and (0.3×10
--5

 – 58×10
-5

 M) for W complex  Fig.(9)  
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a                                                                   b 

Fig. (9) The calibration curve (a)V complex and(b)W complex 
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