
J. Sci. Fuc Sci. Mmoufiu Univ. Vol. Vlll (1994) 

SYNI"I'ESIS AND ELECTROCHEMICAL PROPERTIES 
OF SONIE PIROXICAM METAL COMPLEXES 

RIohamed A. El-Ries 

National Organization for Drug Control and Research, Cairo, Egypt. 

a Ahmed M. Donia* and Fathy A. El-Saied 
Department of Chemistry, Faculty of Science, Menoufia University, 

w Shebin El-Kom, Egypt. 

ABSTRACT 

The rnetcd conip1exe.s of piroxicm with Mn(III), 

Fe (111) , Fe (II) , Co (110, Ni(II), Cu (11) cmd Zn(II) were 

prepared and irzvestigated by nleans of eleniental analyses, 

i.r, electronic spectra, magnetisnr and molar condz~ctnnce. 

The oxidation states of manganese, iron and cobalt 

co171plexes were cor7frmieci hj, the cyclic voltammogmnz 

data. The values of magnetic nzonzents (p ,fb indicate that 

both Fe(1I) m7d CU(II) coniplexes are present in the 

dinteric forw. The study also sho~w that, the nzrnzher of 

ligand moleniles around the central n~etnl ion (except 

copper) coincides with the oxidation state. 

INTRODUCTION 

Piroxicam [4-hydroxy-2-methyl-N-(2-pyridyI)-2H- 1,2-benzo- 

thiazine-3 -carboxamide- 1 , 1 -dioxide] belongs to the class of acidic, non- 
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steroid anti-inflammatory drugs. The compound is used as an efT&&-e 
'1 

analgesic and anti-inflammatory agent in rheumatoid arthritis and caWr 

inflammatory disorders in human. l-; Piroxicam comprises &dikt&e 

moiety and other coordination sites, and has twa  possible ,tautomkric 

forms4 (I) 

Spectrophotometric estimation of piroxicam though tbd reaction 

hvitf! differenr metal ions was carried out.5 However, no work has be& 

done ro clarify the mode of bonding of this drug with metal ions. 

In the present work, the reactions between piroxicarn and 

diEerent metal ions (which commonly exist in biological fluids) have 

been carried out The solid complexes obtained have been subjected to 

different analytical and spectral measurement to throw more light on the 

structure as well as the nature of bonding. The cyclic voltammograms 

of sorne of the complexes obtained have also been investigated. 

EXPERIMENTAL 

All chemicals were of reagent grade. The complexes were 

prepared by the dropwise addition of the stoichiometric amount of the 

metal chloride to the solution of the ligand (HL) in methanol, (1:2 

moler ratio). The reaction mixture was stirred for 8 11. Water portions 
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were added to the solution to accomplish the precipitation. The 

precipitates obtained were extracted by chloroform, which dissolved the 

complexes. After evaporation of chloroform, very pure bright 

precipitates were obtained, which were filtered off, washed several 

times with ether and dried over (CaC12/P4010). 

The analytical and physical measurements were carried out as 

previously described6. 

Cyclic voltammetric measurements were carried out using an EG and G 

PAR computerized measuring system for electrochemical analysis 

model 250. Current-voltage curves were recorded on a Hewlett- 

Packard model 7440A X-Y recorder. Analytical cell model C- 1H and a 

gold working electrode (Bioanalytical systems) were used together with 

a platinum counter electrode and an AgIAgC1 reference electrode. 

Dimethylformamide ( D m )  was used as solvent and lithium chloride as 

supporting electrolyte for all measurements. 

RESULTS AND DISCUSSION 

Vibrntiorznl spec fm 

The comparison between the i.r. spectrum of the ligand and those 

of its complexes (Table 1) leads to the following considerable points: 
e 1- v(NH) of the ligand at 3340 cm-1 shows no shift in its frequencv, 

indicating that (-NH) doesn't participate in the coordination. 

2- v(CC) + v(CN) of the pyridine ring at (1595-1580) cm-I has no 

significant shift in the complexes, also the v(-S02N) at 1155 cm-I 

displays no considerable shift. This indicates that the two nitrogen 
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atoms of the pyrindine ring and (-S02N) group do not participate in 

the coordination.6 

3- The band obsemed at (1640-1600) cm-1 are assigned to v(C0) 

(amide I) and ~ ( b d i k e t o n e  chelate ring), respectively.7 

The above arguments indicate that the ligand coordinates through 

the P-diketone moiety. The molar conductance values (Table 1) 

indicate non-electrolytic of the complexes.6 

Electronic spectra and inag~~etisr~i 

The Fe(II1)-complex shows an intense band 397 nm, which is due 

to charge transfer (C.T). The shoulder located at 530 nm is assigned to 

"1, + "2, transition in a six coordination.8 The observed value of 

magnetic moment (4.09 B.M.) is lower than the value expected for five 

unpaired electrons (5.9 B.M.). This subnormal magnetic moment can be 

explained by suggesting a structure with super-exchange interaction 

between two iron atoms.3 

The spectrum ~f Fe(I1)-complex displays two bands in the visible and 

U.V. regions above the wavelength at which the ligand began to absorb. 

The low intensity band (5 16 nm) may be due to d-d transition in hexa 

coordination. The other band at 393 nm is assigned to metal4igand 

charge transfer (which is responsible for the orange colour). The 

anomalous value of magnetic moment (2.1 B.M.) from that of high spin 

Fe(I1) can be attributed to the higher metal-metal interaction. 9,lO 

The observed band at 600 nm in the spectrum of the Ni(I1) complex is 

assigned to v3(jA2, 4 3 ~ l g )  transition in an octahedral geometry. 11 

This geometry was confirmed by the observed value of magnetic 

moment (2.82 B.M.). The copper complex possess a square planar 



geometry as evidenced by the appearance of one broad band centered at " 

630 nm. The lower value of its magnetic moment (1.16) is attributed to 

the metal-metal interaction. l 2 ~  

For the Mn(II1) and Co(II1) complexes, the charge transfer band (C.T) 

is only observed at 433-423 nm above the absorption of the ligand. This 

(C.T) band is being responsible for the canary yellow colour of the ct 

complexes. The values of the magnetic moment suggest a low spin 

diamagnetic complexes. On the basis of the above discussion and the .. 
data given in Table (I) ,  the following structures can be suggested: 

n EtOH 

Complex ( 1  1 . 

Complex ( 2  1 

M z C o  , n = 3  Complex ( 4 )  

Complex ( 3 )  

M = N i  , X r H 2 0  , n r O  Complex ( 5 )  

M = Zn , x r E ~ O H  , n = I Complex ( 7 )  ~ o m p ! c x  ( 6 )  
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Electrochemical behaviozw of the complexes 

Cyclic voltammograms of 2x 10-3M solutions of complexes 1-4 

in DMF containing 0.1M LiCl as supporting electrolyte at gold 

electrode, were recorded and the data obtained are compiled in Table 

2. The first reduction peak corresponds to a reversible diffusion- 

controlled process as revealed from the linear relationship between the 

peak currents and the square root of the scan ratel4. This redox peak 

could be attributed to MIII/MII redox process as has been observed in a 

closely related systeins.lj: 16 The second reduction peak corresponds 

to reduction of some centers in the ligand. The cyclic voltammogram 

(CV) of Fell-complex (Table 2) is quite different from that of Fell1 

complex. In that there were two consecutive cathodic peaks at -402 and 

-668 mV and one anodic peak at -462 mV. This can be taken as a 

further s~~pporting evidence for the dimeric nature of this complex. 

These cathodic peaks could be attributed to the reduction process of the 

dimeric complex to give the mixed valence. (FdI  ell / F ~ I I  Fel). The 

latter could be reduced to give FeI. This may indicate that the mixed 

valence complex is less stable than the  el complex. The obtained 

cathodic peak values were close to ~ e I l  complexes of para- 

naphthaloquinones. 
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Table (2): Cyclic voltammetric data of the complexes (1-4). 

Compound First wave (mV) Second wave (mV) 

EPC Epa AE 
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