
www.ijcspub.org                                            © 2022 IJCSPUB | Volume 12, Issue 1 March 2022 | ISSN: 2250-1770 

IJCSP22A1125 International Journal of Current Science (IJCSPUB) www.ijcspub.org 21 
 

Synthesis, characterization and antibacterial 

activity of some furan derivates and their 

complexes 
 

Mohd. Asif Khan". Asna Quraishi, Department of Chemistry. Bareilly College. Bareilly 243005. Uttar Pradesh. India 

 

Abstract 

 
Some novel complexes of Schiff base, N-(2-füranylmethylene)-3- amino dibenzofuran have been prepared with a 

variety of transition metals such as Ti (III), Mn (III), V(III ), Fe (1II), Co (III), Ru (III) and Cr (III). The structure of 

complexes were characterized by spectroscopic methods (IR. UV. H-NMR and E.P.R conductometric, magnetic data, 

thermo gravimetric and elemental analyses, Based on these studies, it was found that the prepared complexes 

exhibited octahedral geometry. Anti- bacterial activity of the Schiff base ligand and its complexes exhibited 

appreciable antibacterial activity and disable for control bacterial activities. The antimicrobial activity of complexes 

was found to be higher than that of the free ligand.  

 
Key Words : Schiff base, metal complexes, antibacterial activity 

1.0 Introduction  

Schiff base complexes have remained an important and popular area of research due to their simple synthesis by 

condensation of a compound containing amino group with an active carbonyl compound. versatility and diverse range 

of applications[1]. The importance of furan derivatives is quite evident from the number of papers, patents etc. 

published every year. Furan derivatives exhibit anti-inflammatory, antituberculosis. anticancer, antimicrobial, and 

antifungal (2-6) activities. Literature is flooded with references which contain information on synthesis and biological 

activities of Schiff's bases like biologically active Schiff base ligands, hydrazine pyrrole-2-carboxaldehyde, 

hydrazine-thiophene-2-carboxaldehyde and their phenyl derivatives and Ni (II). Cu (II). Co (II) mixed complexes 

have been synthesized and characterized.Complexes of transition metals with Schiff base N-(2-furanyl- methylene)-3-

amino thiadiazole, were prepared and characterized based on their physical. spectral and analytical data. Schiff base 

and their complexes have been extensively screened for antibacterial activity against bacterial strains Escherichia coli, 

staphylococcus aureus and pseudomonas aeruginosa. In addition metal complexes are also reported to inhibit fungi at 

high concentration. In some  previous communications we have reported complexes with a Schiff base derived from 

3-amino-dibenzofuran and different aldehydes (7.8). In a continuation of our work, we herein present the synthesis 

and characterization of the complexes obtained by the reaction of the Schiff base derived from the condensation of 3-

amino dibenzofuran with 2-furancarboxaldehyde and its Co (III), Ti (III), V (III), Cr (1II), Mn (III),  Ru (III) and Fe 

(lII) metal complexes. 
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2.0 Materials and methods  

2.1 Materials  

Titanium (III) chloride (Merck.), Manganese (III) chloride (Aldrich p.a.), Iron (III)chloride (B.D.H.), Vanadium (III) 

chloride (Aldrich), Cobalt (III) chloride (Merck p.a.) 2-furan carboxablehyde (Merck, 98 %) and 3-amino 

dibenzofuran (Merck, 98%) were purchased from commercial source. I.R. spectra were recorded in the range of 400-

3800 cm-1 on a perkinelmer 157 instrument in anhydrous KBr pellets. A Unicam UV2-300 spectrometer was used to 

obtain electronic spectra in DMF solutions. Molar conductivity was determined using OK-102 (Hungary) conductivity 

meter. Magnetic susceptibility was measured with a faraday balance at room temperature. EPR spectra were registered 

in power at room temperature using an art-5-IFA. Bucharest spectrometer operating in the X band; the modulation of 

the magnetic field was 100 KHz, and Mn3+ was used as an internal standard. Metal content was estimated by standard 

methods. "C.H and N analyzed using M.L.W. micro elementary CHN analyzer. 1H-NMR spectra were recorded on a 

Varian 300 BB. Thermogravimetric analysis was performed with a Du-Pont 2000 Thermal analyzer.  

 

2.2 Methods   

Ethanolic solutions of 3 -Amino dibenzofuran and 2-Furan carboxaldehyde in 1:1 molar ratio were mixed and reflux 

over a water bath for 2h. The resulting Schiff base reported out upon cooling which was filtered, washed with éthanol 

and air dried.  

 

Synthesis of Complexes  

The Schiff Base and metal chloride in ethanol were mixed in 1:1 molar ratio and refluxed for 6-8 hour. The 

complexes that separated out after keeping the solution over night were filtered and then washed with ethanol and 

ether and dried under reduced pressure.  

 

3.0 Results and discussion  

The ligand and its transition metal complexes with Ti(III), V (III). Mn (III), Co (III), Cr (III). Fe (III) and Ru (III) 

were subjected to elemental and thermogravimetric analysis by standard procedures. All these analytical data 

suggested 1:2 M:L stoichiometry for all the complexes. The melting point of the ligand and its metal Complexes were 

determined and compared in order to find out the possibilities of formation of complexes. The melting point are given 

in Table -1 The determination of molar conductance in DMSO at 10−3 M dilution suggested 1：3 electrolytic natures 

for all the synthesized complexes. The observed value of magnetic susceptibility was used to calculate to magnetic 

moment of the complexes. These values suggested paramagnetic nature for Ti (III), Mn. (III), V (III), Cr (III), Fe (III) 

complexes as expected for octahedral d1, d4, d2, d3 and d5 complexes. The Co (III) complex is diamagnetic in nature 

as expected for low spin d6 ion. The value of magnetic moments of complexes are given in Table-1 

2-Aminodibenzofuran Furan 2-carbaldehyde

N'-(2-furanylmethlene)-3-Aminodibenzofuran

H O2 Mn
++

N

N

Where Mn = Ti (III), V (III), Mn (III), Fe (Ill), Ru (III), Cr (III) and Co (III) 
Figure-2: structure of metal complexes 
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Electronic spectrum  

The electronic spectrum of the complex of Ti (III) exhibits a single broad band at 19230 Cm–1 assignable to 2t2g⟶   
2Eq transition for Oh symmetry, The electronic spectrum of complex V (III) exhibits band at 1600 Cm–1 with a 

shoulder at 20,500 Cm–1. The low energy band has been assigned to 2t1g ⟶     2t1g while the high energy band may 

be due to 2t1g⟶    3T2g(P) transition. These bands are characteristic of Octahedral geometry.  

The electronic spectrum of Mn (III) complex showed an intense and sharp charge transfer band at 22000 Cm–1 and a 

spin allowed d-d transition band  5Eg⟶    5T2g at 18500 Cm–1. This broad band occurring at lower frequency with 

increased intensity indicates the lowering of symmetry from Octahedral Configuration(9). 

The electronic spectrum of the complex of Fe (III) exhibited these bands at 11235, 21470 and 27780 Cm–1 assignable 

to 6A1g⟶    4T1g,  6A1g⟶    4T2g  and 6A1g⟶    4Eg transitions respectively. These transitions are characteristics of 

Octahedral Fe (III) complexes.  

The electronic spectrum of Co (III) complex displays bands at 15110, 21095 and 23370 Cm–1 assignable to 3A1g⟶    

3T2g,   1A1g⟶    1T1g and   1A1g⟶    2T2g  transitions respectively. These are similar to those reported for other six 

coordinated Co (III) complexes.  

The chromium (III) complex spectrum displays three bands at 25000, 32840 and 34542 cm–1 due to  

4A2g(F)⟶     4T2g(F),  4A2g(F)⟶     4T1g(F) and charge transfer transitions. The intensity of the bands indicate the 

presence of an octahedral geometry. The magnetic moment value of chromium (III) complex is 4.40 B.M. supports 

the existence of three odd electrons.  

Infrared spectrum[10]  

The IR. spectra of the complexes were compared with those of the free ligand in order to determine the coordination 

sites that may be involved in coordination. Upon comparison it was determined that the C=N stretching vibration from 

the azomethine group is found in the Schiff base at 1630 cm–1. This band is shifted to lower values. 10-20 cm–1 wave 

numbers in the complexes, indicate the participation of azomethine nitrogen in coordination. A band due to C- O-C 

stretching vibration of the furan ring appeared at 1015 cm–1  in the Schiff base. This band is also shifted to 990-1020 

cm–1 in the metal complexes, suggesting the involvement of the oxygen atom O (1') from the furan cycle to the central 

metallic ion. The oxygen atom O(9) from the dibenzofuranic cycle is too far away to be involved in coordination of 

the metallic ion. The new bands at 540-520 and 435-425 cm–1 in the spectra of the metal complexes were assigned to 

M-O and M-N stretching vibrations. 
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The presence of coordinated water molecules in the complexes is determined by the appearance of bands at 3300-

3450 cm–1 and a peak t-850 cm–1 assignable to the OH stretching and rocking vibrations, respectively. Therefore, it is 

concluded that the Schiff base behaves as a neutral bidentate ligand in all the complexes and that the coordination 

takes place in the oxygen atom O (1') fram the furan cycle and imino nitrogen of the azomethine link.  

 

Magnetic moment and UV-Vis Spectra  

Electronic spectra measurements were recorded in order to obtain information of the complexes. The eff values of the 

Ti (III). V (III) and Mn (III) complexes were 171, 2.92 and 4.89 BM. respectively. indicating an octahedral geometry 

around the metal ions. The Co (III) complex is diamagnetic (Table-1). The UV-Vis spectrum of the free ligand 

exhibited 2 bands at 36,630 and 29.670 cm–1 assignable various transitions. 

 

 

 

 
1H-NMR Spectra [11] 

The signals due to H(2) and H(4) protons ( from positions considering the nitrogen. atom of the imino group) from the 

dibenzofuran cycle and 7.30 ppm and 7.48 ppm in the 1H-NMR spectrum of the ligand. These signals are shifted 

towards the lower field in the complex at 7.50 ppm and 7.68 ppm respectively. These chemical shift values show 

the intensification of the diamagnetic effect at the level of the protons from specific positions, considering the 

nitrogen atom of the imino group and explain the lower values of the shielding constant of the 2 protons. Additionally, 

a decrease in the charge density of iminic nitrogen can be observed, providing its contribution to the covalent bond 

formed with the metal. This fact confirms again the proposed structure of the complex. The signal due to the H(5) 

proton of the furan ring is found at 8.31 ppm in the 1H-NMR spectrum of the ligand and is shifted to 7.77 ppm 

because of the involvement of the oxygen atom from the furan ring in coordination to the metallic ion.  

 

Electron Paramagnetic Resonance Spectrum [12]  

The EPR spectrum of Cr (III) was recorded in DMSO at Liquid Nitrogen temperature. Electron paramagnetic 

resonance spectrum of Cr (III) complex shows a eff value of 1.990. The large deviation of eff value than the ideal 

value (2.0023) results from the partial ionic character of the covalent bond between the Cr (III) ion and the Schiff base 

under investigation. This value supports the existence of an octahedral geometry and confirms the obtained data from 

the electronic spectra.  

 

Thermogravimetric Analysis  

Thermogravimetric analysis was performed for the Ti (III), Mn (III) & Co (III) complexes. The thermograms of these 

complexes show nearly the same pattern. In the Cr (III) complex. there was no mass loss up to 190°C, suggesting the 

absence of lattice water molecules. The first weight loss at ca 200°c in a single step is supported by an exothermic 

peak at the same temperature in the DTA thermogram. The weight loss corresponds to the loss of 2 water molecules 

(8.17% against and calculated value 8.30%). The high temperature required for water loss indicates that water 

molecules are strongly bonded to the metal ion, and this type of thermal behavior is characteristic of coordinated 
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water molecules, although the loss of coordinated water molecules is an endothermic process Above 20o0'C. and 

value 8.30%). The high water molecules is an the thermogram is horizontal up to 200°C. The thermogram is 

horizontal up to 220°C. Further decomposition proceeds slowly from ca. 230°C, with a final residue at 780°C. The 

second step corresponds to the thermal decomposition of the organic ligand of the complex and a black final residue. 

Chemical analysis of the black linal residue gave no indication that carbon, nitrogen, or hydrogen was present in the 

composition; it was mainly identified as metal oxide. 

 

 

 

Antibacterial Activity Evaluation [13,14]  

The new Schiff base and its metal complexes were tested for their in vitro antibacterial activity against Escherichia 

coli. staphylococcus aurius, and pseudomonas aeruginosa, using the disc diffusion method. The diffusion method is 

simple, yet is routinely used in hospital laboratories. commercial disks. the medium used is muiller-Hinton agar with 

2% of glucose, and the diameter of the zone of inhibition is visually read 24 hour after incubation at 37oC 

Antibacterial activity was estimated on the basis of the size of the zone of inhibition formed around the paper disks on 

the seeded agar plates, streptomycin was used as a standard. The results are presented in Table-4.  

Zone of inhibition diameter in mm ( inhibition)+. 6-10 (27%-45%); +, 10-14 (45-64%): +++, 14-18 (64-82%): ++++, 

18- 22(82-100%): inhibition percentages are relative to the zone of inhibition of the most active compound (22 mm) 

with 100% inhibition. When the results of antibacterial compared that is of Schiff base and its metal complexes with 

the standard, It was found that the biological activity of the Schiff base was less than that of streptomycin, the 

biological activity of all the metal complexes was higher than that of the free ligand, but the biological activity was 

less than that of the streptomycin. The biological activity of the complexes follow the order, Co (III) >Ti (III) = Mn 

(III) = V (III)> Fe (III) = Ru (III) = Ru (II). Further more, the data in the table below show that E. Coli was inhibited 

to the greatest degree by the Co (III) complex, followed by the Ti (III), Mn (III) and V (III) complexes. 

 

http://www.ijcrt.org/


www.ijcspub.org                                            © 2022 IJCSPUB | Volume 12, Issue 1 March 2022 | ISSN: 2250-1770 

IJCSP22A1125 International Journal of Current Science (IJCSPUB) www.ijcspub.org 26 
 

4.0 Conclusion  

The structures of the complexes of the Schiff buse N-(2-furanyl methylene -3- amino dibenzofuran with Ti (III), Mn 

(III), V (III). Fe (III). Co (III), Cr (III) and Ru (III) were confirmed by elemental analysis, IR. UV-Vis, '1H-NMR and 

EPR. molar conductance, magnetic data and thermogravimetric analysis. IR spectral data of the compounds showed 

that the ligand behaves as a neutral bidentate ligand in all the complexes through the azomethine N and furan O (1'). 

The molar conductance data show that all the complexes are electrolytes, The '1H-NMR spectra of the free Schiff 

base and the diamagnetic Co (III) complex indicate the coordination of the ligand through the azomethine N and furan 

O (1') On the basis of the above observations the structure of the complexes may be proposed as follows: an 

octahedral geometry for the all complexes. The metal complex structures are given in Figure 2.On the basis of above 

mentioned studies an octahedral geometry may he proposed for all the synthesized complexes.  
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