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Abstract 

A group of transition metal ions (Cr+3,Fe+2,Co, Ni +2and Cu2+) 

Complexes of novel ligand (5-(4-amino-5-hydrazinyl-4H-

1,2,4-triazol-3-yl)benzene-1,2,3-triol) were prepared. the 

ligands and its complexes  were distinguished by magnetic 

susceptibility measurements, elemental analyses (C.H.N) and 

Conductance as well as  Fourier transform infrared  

(FTIR)Spectroscopy, Nuclear Magnetic Resonance 

Spectroscopy(1H-NMR) and Mass Spectra. Supports our 

conclusions about formation of complexes is the emergence of 

a band corresponding to the metal-nitrogen stretching vibration 

at (468-478) cm-1 the complexes. The Hyperchem 7.51 program 

have been used sketch the geometry optimization of ligand and 

then study the electrostatic potential that given good data about 

the active site . From the  results of  magnetic susceptibility  and 

Mass,FTIR Spectra was suggested tetrahedral geometry for 

Co(II), Ni(II) and Cu(II) complexes, whereas Cr(III) and 

Fe(III) complexes are octahedral geometrics. 

Keywords: Triazole, Transitions metal complexes, The 

Hyperchem 7.51      

 

INTRODUCTION 

Triazole is a heterogeneous five-ring compound containing 

three nitrogen atoms and two carbon atoms with molecular 

formula C2H3N3. There are two type of isomers that vary in the 

relative positions of the nitrogen. Each of isomers has two 

tautomers that vary by which nitrogen boned  with hydrogen . 

             

1H-1,2,3-Triazole         2H-1,2,3-Triazole                                  

         

1H-1,2,4-Triazole            4H-1,2,4-Triazole 

Through the past decades , 1,2,4-triazole and its derivatives has 

already becoming one of the most hopeful compound . 1,2,4 

Triazole showed excellent biological activity as Antimicrobial 

[ 1,2 ], antitumor [3], anticonvulsant [4], analgesic [5], and 

anticancer [6]. transition metal complexes are still found to be 

of major attention in inorganic chemistry, although this subject 

has been studied extensively[7,8]. The activity of these 1,2,4-

triazole  as inhibitors of  corrosion  depends on its functional 

groups , p- character of  for electrons  donating atom  and steric 

effects[9-12]  . of 1,2,4-triazoles complexes are being 

sophisticated for potential use  such as photo chemical and 

magnetic material [13],  plant growth retardant [14]. Triazoles 

are relatively stable functional groups and triazole linkages can 

be used in a variety of applications (for example, replacing the 

phosphate backbone of DNA.[15].Because of these extensive 

and important applications for this class of compound ,Our 

attention is focused on the preparation of new derivatives of 

1,2,4-triazole . 

 

EXPERIMENTAL 

Preparation of the Ligand (L). 

Synthesis of  3,4,5-trihydroxy Benzohydrazide (Galloyl 

hydrazide) 

Propyl gallate (5gm, 0.023moles) and access of hydrazide 

hydrate (1.5ml, 0.046moles) was dissolved in (50 ml) ethanol 

[16 ]. The resulting mixture was heated under reflux for (8 hrs.). 

The resultant mixture was concentrated and the mixture is then 

cooled. The    separated solid was collected by filtration, dried 

and recrystallized in methanol to give the desired product (A) 

melting point 1320C.  

 

Synthesis of  5-(5-mercapto-1,3,4-oxadiazol-2-yl)benzene-

1,2,3-triol . 

A mixture of 3,4,5-trihydroxy Benzohydrazide (5gm , 

0.027moles) and potassium hydroxide (1.5gm , 0.027mole) in 

(35 ml) ethanol. The mixture is then cooled , then add (20ml , 

027moles) of carbon disulfide ,the mixture was refluxed for (15 

hrs.). the mixture was concentration and acidified with HCl 

(10%) then the precipitated was filtered and the crystal was 

recrystallized from ethanol absolute [17] to give the product 

(B).Yield 80%,melting point 1420C.                                   

 

https://en.wikipedia.org/wiki/Molecular_formula
https://en.wikipedia.org/wiki/Molecular_formula
https://en.wikipedia.org/wiki/Isomer
https://en.wikipedia.org/wiki/Isomer
https://en.wikipedia.org/wiki/Tautomer
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Synthesis of  5-(5-hydrazinyl-1,3,4-oxadiazol-2-yl)benzene-

1,2,3-triol 

Compound (B) (6.5gm ,0.028 moles) and hydrazine hydrate 

(1.8ml ,0.057 moles) was refluxed in (50 ml) ethanol for (20 

hrs.). Reaction mixture was concentration and then cooled[18 ]  

. Solid product was filtered and recrystallized from ethanol to 

give the product (C).Yield 61.5%,melting point 222 0C   

 

Synthesis of  {5-(4-amino-5-hydrazinyl-4H-1,2,4-triazol-3-

yl)benzene-1,2,3-triol}  

Compound {5-(5-hydrazinyl-1,3,4-oxadiazol-2-yl)benzene-

1,2,3-triol} (4gm ,0.018mole) and hydrazine hydrate (0.57ml , 

0.018mol) was refluxed in (20 ml) Pyridine for (35 hrs.). The 

mixture was concentration,   the product was filtered and 

recrystallized from ethanol to give the ligand ,Yield 85%, 

melting point 287 0C as shown in the Scheme (1). 

 

 

 

 

Scheme (1) 
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Preparation of Complexes 

The method of preparing complexes  included mix (0.001mol) 

from ligand with(0.001mol)from salts (CoCl2.6H2O, 

NiCl2.6H2O, CuCl2.6H2O) Severally  in (50ml) ethanol and 

refluxed for 3 hrs (monitored by TLC) .then the precipitate was 

filtered and wash with ethanol or aqueous ethanol to removed 

unreacted salts or ligand ,then precipitated complexes was 

dried[19] .                                

 

EXPERIMENTAL SECTION 

 1H-NMR spectra were recorded at 500 MHZ utilize a model 

Bruker DRX , TMS use as   standard,DMSO-d6 used as solvent. 

Mass spectra (MS) were registered  in (work mass selective 

detector 5973). FTIR spectra were registered on a model 

(Shimadzu FT-IR Spectrometer) in the extent (200-4000) cm-1. 

Melting point were determine in open capillary tubes using an 

electro thermal melting point/SMP31 device.                                                                                                     

 

RESULT AND DISCUSSION 

The purity of 1,2,4-triazole derivative  and its complexes were 

checked by thin layer chromatograph(TLC). Elemental 

analysis(C.H.N) tabulated in table (1) The calculated values 

were in a good accordance with the experimental values, 

physical properties and Melting point explained in the table (2), 

Molar conductance of all complexes and magnetic 

susceptibility data tabulated  in the table (3). 

 

Infra-Red Spectroscopy study 

FTIR spectroscopy is one of the most exceedingly used tools 

for the diagnosis of functional group in pure ligand and 

complex .The ligand (L) showed the following  band: {3502, 

3255, 3070, (1604), (1435),(1385)and (1118)}cm-1 due to(O-

H, N-H,C-H-Ar, C═C-ph. ,C=N-Tria. ring, symmetrical 

C−N−C stretching)respectively. By comparing the spectra of 

ligand and complexes, can be observed The apparent change in 

the location of the absorption bands of the amine group, which 

enhances the likelihood that the complexity will occur through 

the amines group, these bands shifted to a lower- highest wave 

length in the spectra of complexes compared with ligand, 

Another proof of the complexity is the emergence of other 

bands that did not exist in the ligand spectrum, these bands are 

M-O and M-Cl.  The IR data of the ligand and complexes are 

shown in table (4) and figure (4),(5) .  

 

Nuclear Magnetic Resonance 

The 1H-NMR spectra of ligand exhibit a : 10.8-10.5(3H,s,OH), 

7-8(2H,m,aryl protons), 5.8,5.5(4H,s,NH2), 5.4(1H,s,NH), 

2.4(s,DMSO). The proton NMR of the ligand shown in figure 

(6). 1H-NMR(DMSO-d6) spectral information was given  extra 

support for the proposition of the structure. 

Mass spectra 

The mass spectrum of the ligand exhibits a molecular ion peak 

[M]+. At 238 m/z ,the ligand spectra shows fragments at 

(67,108,125,151,166,191,207,222) m/z due to 

{[C2HN3]+,[C6H4O2]+,[C6H5O3]+,[C7H5NO3]+,[C7H6N2O3]+, 

[C8H5N3O3]+,[C8H7N4O3]+,[C8H8N5O3]+} respectively as 

shown in figure (7).  

The mass spectrum of the complex [Co(L)Cl2] shows a 

molecular ion peak [M]+. at(368) m/z which is equivalent to 

molecular mass of the complex .This complex shows another a 

fragment ion peak with loss of chlorine atom at (333,297) due 

to [Co(L)Cl]+ and [Co(L)]+ respectively. 

 The mass spectrum of the complex [Ni(L)Cl2] shows a 

molecular ion peak [M]+. (368) m/z which is equivalent to 

molecular mass of the complex. This complex shows another a 

fragment ion peak with loss of chlorine atom at (333,297) due 

to [Ni(L)Cl]+ and [Ni(L)]+ respectively. 

 The mass spectrum of the complex [Cu(L)Cl2] shows a 

molecular ion peak [M]+. (373) m/z which is equivalent to 

molecular mass of the complex .This complex shows another a 

fragment ion peak with loss of chlorine atom at (337,302) due 

to [Cu(L)Cl]+ and [Cu(L)]+ respectively. The mass spectra of 

the complexes shown in figure (8) , (9)and (10). 

 

Magnetic susptibility 

The magnetic susceptibility (µeff B.M)   for metal complexes is 

tabulated in table 1 . these magnetic data give an information 

about the electronic state of central ion ( transition metal ion)  

of the complexes . The (µeff B.M) value of Co(II) complex was 

2.0 BM , This value is likely to be  octahedral geometry . the 

(µeff B.M) value was 0.93 BM for Ni(II) complex, This value 

confirms existence eight paired electrons, This value confirms 

that Ni(II) is suggesting octahedral planer geometry . the  1.9 

BM for Cu(II)  proposition tetrahedral geometry [20]. 

 

CONCLUSION 

The 1,2,4-triazole derivative acts as a bidentate ligand. The 

spectroscopic information show the involvement of two NH2 

groups in coordination to the central transition metal ion. 

Different techniques have been used such as  IR, 1H.NMR, 

Mass , Molar conductance and magnetic susceptibility  to 

characterization of metal complexes a octahedral geometry for 

Cr(III) complex and tetrahedral geometry for Ni(II) and Cu(II) 

complex is proposed. 
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