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ABSTRACT 

The structural properties for diethanolamine with triethanolamine binary mixture have been 
determined over the frequency range of 10 MHz to 20 GHz, at various temperatures using time domain 
reflectometry (TDR) method for 11 concentrations of the system. The present work reveals molecular 
interaction between same multi-functional groups [−OH and –NH2] of the alkanolamines [diethanolamine 
and triethanolamine] with different molecular size (carbon chain), on the basis of evaluation the static 
dielectric constants for the mixture have been fitted with the modified Bruggeman model. 

 
KEY WORDS – Static dielectric constant, Bruggeman model,Time domain reflectometry technique. 
 
INTRODUCTION 

This dielectric study of binary polar liquids provides information regarding solute-solvent interaction. 
Considerable dielectric relaxation study has been done in aqueous solutions[1]-[6]. The dithanolamine (DEA) 
and triethanolamine (TEA) are multifunctional substances that are capable of hydrogen bonding by both 
donation and acceptance of hydrogen bonds. Their properties, in this respect, have not so far been 
determined, and it should be of interest to see how one functional group (the two hydroxy and primary 
secondary functional groups) affects to the behavior of the other (the two hydroxy and tertiary amine 
functional groups). Dithanolamine (DEA) and triethanolamine (TEA) both are highly polar liquids. Dielectric 
relaxation of liquid mixture gives information about molecular interactions. The objective of the present 
work is to report the dielectric relaxation study for DEA-TEA system at various concentrations and 
temperatures. 

 
EXPERIMENTAL AND DATA ANALYSIS 
A. Chemicals 

DEA (AR grade, Merck Specialties, Pvt. Ltd., Mumbai, India) and TEA (AR grade, Qualigens fine 
chemicals Pvt. Ltd., Mumbai, India) were used without further purification.The solutions were prepared at 
11 different volume percentage of DEA from 0 % to 100 %. Using these volume percent the mole fraction is 
calculated as 

 
x = (v11/m1) /[ (v11/m1) + (v22/m2) ] 
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where mi, vi, and i represent the molecular weight, volume percent, and density of the ith (i=1, 2) 
liquids, respectively. 

 
B. Experimental and Data Analysis 

The complex permittivity spectra were studied using the time domain reflectometry[7]-[10] method. 
The Hewlett Packard HP 54750 sampling oscilloscope with HP 54754A TDR plug in module has been used. A 
fast rising step voltage pulse of 200 mv about 39 ps rise time generated by a pulse generator was propagated 
through a coaxial line system of impedance 50 Ώ. Transmission line system under test was placed at the end 
of coaxial line in the standard military applications (SMA) coaxial connector with 3.5 mm outer diameter and 
1.35 mm effective pin length. All measurement was done under open load conditions. The change in the 
pulse after reflection from the sample placed in the cell was monitored by the sampling oscilloscope. In the 
experiment, time window of 5 ns was used. The reflected pulse without sample Rl(t) and with sample Rx(t) 
were digitized in 1024 points in the memory of the oscilloscope and transferred to a PC through 1.44 MB 
floppy diskette drive. 

The temperature controller system with water bath and a thermostat has been used to maintain the 
constant temperature within the accuracy limit of   0.5 C. The sample cell is surrounded by a heat 
insulating container through which the water of constant temperature using a temperature controller 
system is circulated. The temperature at the cell is checked using the electronic thermometer. 
 The time dependent data were processed to obtain complex reflection coefficient spectra  
over the frequency range from 10 MHz to 20 GHz using Fourier transformation[11],[12] as 
 
()=(c/jd)[p()/q()]      (1) 
 

where p() and q() are Fourier transforms of [ R1(t) - Rx(t) ] and [R1(t) + Rx(t) ] respectively, c is the 
velocity of light,  is angular frequency, d is the effective pin length and j= 1 . 

The general form of the relaxation model is given by the Havriliak-Negamiexpression[13] 
 

* ()=  + 
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 where is the complex permittivity at an angular frequency , is the static permittivityis 
the permittivity at high frequency is the relaxation time of the system,  is the shape parameter 
representing symmetrical distribution of relaxation time and  is the shape parameter of an asymmetric 
relaxation curve. 
 Equation (2) includes Cole-Cole (=1)[14], Davidson-Cole (=0)[15], and Debye (=0, =1)[16] 
relaxation model. The relaxation behavior of ETA-DEA system agrees with the Debye model. Therefore the 
experimental values of were fitted with the Debye equation.  
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with0,  and  are the adjustable parameters. A nonlinear Least-Squares fit method[17] was used 

to determine the values of dielectric parameters. 
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RESULT AND DISCUSSION 
The density and values of pure liquid used are given in table (1). The static dielectric constant () 

and relaxation time () obtained by fitting experimental data with the Debye equation for DEA-TEA system. 
 

TABLE I 
COMPARISON OF DATA FOR THE LIQUIDS USED WITH LITERATURE VALUES AT 25OC 

Liquids 0 /(g.cm-3) 
This work Lit. This work Lit. 

Diethanolamine 22.54 22.60a 1.0966 1.0975c 

Triethanolamine 28.09 28.11b (30oC) 1.1242 1.1253d 

Where a, b, c and d data taken from references[18]-[21] respectively. 
The values of static dielectric constant randomly increase with increasing the temperatures up to the 

melting points of DEA and TEA in the system, and then it becomes smoothly decreases with increase in 
temperatures. This behavior of static dielectric constants of DEA and TEA indicates that the change of phase 
from semi solid state to liquid state and increase in static dielectric constant may be correlated to 
disturbance in antiparallel arrangement of dipoles which leads to increase effective dipole moment. The 
melting point of DEA is 28oC and TEA is 20.5oC.  The values of relaxation time decreases with increase of 
temperature, but these values suddenly decreases at the melting points of DEA and TEA in the system. This 
rapid decrease in relaxation time indicates the change in phase from semi solid to liquid state in the TEA-DEA 
system. The sharp decrease in relaxation time indicates the fast rotation of the molecules in the system. 

The modified Bruggemanequation[22] is another parameter which may be used an indicator of liquid 
1 and 2  interaction. The Bruggeman factor fB is given by 

 

)1(f 2

3/1
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       (4) 

 
According to equation (4), a linear relationship is expected which will give a straight line when 

plotted fB against 2. However, here the experimental values of fB were found to deviate from the linear 
relationship. 

The Bruggeman dielectric factor fB versus volume fraction 2 of DEA at various temperatures is given 
in figure (1).  

To fit the experimental data, the above equation has been modified[23],[24] 
 

fB=1-[a-(a-1)2]2        (5) 
 

where 'a' is numerical fitting parameter.  
The parameters ‘a’ were determined for all systems. The value of ‘a’ = 1 corresponds to the ideal 

Bruggeman mixture formula.  The deviation from 1 relates to corresponding liquids 1 and 2 interactions.   
The values of ‘a’ are listed in table (2). The values of ‘a’ indicates the strong intermolecular 

interaction for DEA-TEA system. 
The static dielectric constant of two liquid mixture must lie somewhere between two extremes 

corresponding to static dielectric constant of two pure liquids. In order to understand molecular interaction 
on the mixtures of two liquids, mixture formula proposed by Bruggeman. The Bruggeman dielectric factors 
of few binary mixtures of polar molecules are studied. 

It is observed that the experimental values of Bruggeman factor fB were found to deviate from the 
linear relationship. The Bruggeman dielectric factor fB versus volume fraction of TEA at various temperatures 
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is given in figure (1). The value of ‘a’ for the system is negative for all the temperatures in the system. The 
values of ‘a’<1 indicates that the effective volume fraction of TEA in DEA has increased by a factor [a-(a-1)2]. 
The values of ‘a’<1 suggests weaker intermolecular interaction for the system DEA-TEA. 
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Figure 1. Bruggeman factor (fB) versus volume fraction (2) of TEA at (a) 5oC 

(b) 10oC (c) 15oC (d) 20oC (e) 25oC (f) 28oC (g) 30oC (h) 35oC (i) 
40oC (j) 45oC. Dashed line represents theoretical Bruggeman model. 

Solid line represents Bruggeman model obtained from equation 
(5). Marker  denotes experimental results. 

 
TABLE III 

VALUES OF ‘A’ FOR DEA-TEA AT DIFFERENT TEMPERATURES 
T/oC Values of ‘a’ 
5 -5.74 
10 -7.207 
15 -2.734 
20 -1.616 
25 -2.416 
28 -4.605 
30 -4.464 
35 -4.176 
40 -3.741 
45 -2.829 

 
CONCLUSIONS 

Dielectric relaxation parameters are reported in this work for diethanolamine with triethanolamine 
mixture at various concentrations and temperatures. This data provide information regarding solute-solvent 
interaction in liquids. The value of static dielectric constants increases upto their melting points then it 
becomes decreases with temperatures. This indicates that the change of phase from semi-solid to liquid state 
in the system. The static dielectric constant increases up to 50% of ETA in DEA and then it becomes 
decreases with increase in concentrations of TEA in DEA for all temperatures in DEA and TEA rich region 



 
 
STRUCTURAL PROPERTIES INA BINARY MIXTURE OF DIETHANOLAMINE WITH TRIETHANOLAMINE USING BRUGGEMAN MODEL 

_____________________________________________________________________           

________________________________________________________________________________________ 
" International Conference on ‘Recent Trends in Science’  8- 9TH March, 2019 J. S. M. Collge, Alibag-402201."   

6 
 

 

respectively. The relaxation time values drops down at their melting points in the system. These values also 
increase with increasing the concentration of DEA in ETA for all temperatures. 

The dielectric behavior of this binary mixture is found to agree with the modified Bruggeman 
equation. 
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Introduction: 

The science of  assembling the primary amines and aldehydes and ketones has been made enormous strides in recent  

few decades. Schiff bases are important class of organic compounds.Metal complxes of Schiff bases play an importat 

role in biological activity and in pharmaceutical  industry.Schiff bases and their metal complxes shows a broad range 

of biological activities  including antifungal, antibacterial, antimalarial, , anti-inflammatory, antiviral properties.This 

review encapsulate the biological activity of  Schiff bases and  metal complxes. 

 

Keywords:Schiff baes ligands,metal complxes,biological activity,antimicrobial,antifungal activity. 

 

Gajendrakumar et all (1)synthesized new Schiff base ligand from thiocarbohydrazide with 2-amino-4-ethyl-5-hydroxy 

benzaldehyde and reported antimicrobial acitivity .Ligand show moderate activity while its complxes with  metals 

Co(III) and Fe(III) exhibit excellent antimicrobial acitivity. 

 

  A. P. Mishra(2) et al.  reported comparative study of Schiff bases and their metal complxes and found that majority of 

metal complxes are more active than their respective Schiff bases.Also suggested therapeutic value increase or 

decrease by chelation. 

 

Dragoslav R. Ilić (3) et al reported synthesis of pd(II) complxes with different bidentate ligands and tested for their in 

vitro antimicrobial activity against  different species of bacteria and fungi.Palladiun complxes exhibited significantly 

higher activity then corresponding ligands.All complxes shows moderate antimicrobial activity. 

 

K. Subin kuamr(4)reported synthesis of new schiff baes complxes of first transition  series elements schiff base ligand 

Vaniline-(1,2-ethylenediamine)eyhyleacetanilide and its different metal complxes were synthesized.Different spectral 

techniques have been used for their charactrisation  such as conductivity measurements, infrared and electronic 

spectra.Spectral data suggested that complxes of Co(II),Ni(II) and Cu(II) are tetrahedral while Zn(II) shows 

octahedral geometry. In vitro cytotoxicity studies shows that the copper complex showed highest cytotoxicity and 

may be used as an potential anticancer agent. The metal complxes shows greater bactericidal and fungicidal activities  

as compared to their corresponding Schiff base. 
 

 Aurora REISS et al(5) synthesized novel Schiff base N-(2-furanylmethylene)-3-aminodibenzofuran and its complxes 

with different metal ions.In vitro antimicrobial tests were recorded by using  Streptomycin as an standard and found 

that chelation significantly affect the growth of bacteria to varying degree. 

Anil kumar et al(6) reported synthesis of different metal comlpxes and characterized by usual spectral techniques.in 

vitro antifungal and antimicrobial tests were recorded and found that both ligand and complxes are more active as 

antifungal then antimicrobial. 

 
 Shambuling Karabasannavar(7) et al.reported synthesis of new Schiff base and its metal complxes.In virto cytotoxicity  

study shows that newly synthesized complxes exhibit potent activity then free ligand,same results found for in vitro 

antimicrobial activity.DNA cleavage activity also carried out and found that complete cleavage of super coiled DNA 

by Cu(II),Co(II) and Zn(II) complxes and incomplete cleavage by Ni(II) and Cd(II) complxes. 

 

Baliram Y Waghamare(8) et al reported green approach for prepration of Schiff bases in water as solvent,.new root 

suggested by author that combined effect of structural variations ,co-ordination pattern ,enetioselectivity on biological 

activity of corordination compounds.out of palladium and nickel complxes ,Pd(II) complxes shows better 

antimicrobial and antifungal agents.  

 

Karima F. Ali et al,reported synthesis of new Schiff bases from nalixidic acid and substituted aromatic aldehyde in 

ethanol.Different spectral techniques have been used for their assignment.The newly synthesized complxes subjected 

to antimicrobial study and found that complxes of Au(II) and Pt(II) shows prominent activity against gram positive 

and gram negative bacteria. 

http://www.ijrar.org/
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  Karima F. Ali(10)reported novel mercaptotriazol Schiff bases and their mixed ligands complxes with 

Cu(II),Co(II),Ni(II),and Cd(II) metal ions.The biological activity between ligands and complxes were campared and 

found that zone of inhibihations are grater  for the metal complexes then free ligands which can be explained on the 

basis of chelation theory and overtone concept.they also found that the antibacterial and antifungal activityof the 

complexes increased in the order: Cd(II) > Cu(II) > Ni(II) > Co(II). 

 

Akalpita S. Bodkhe(11) reported the synthesis of mix ligand complxes of Cu(II) with 8-hydroxyquinoline as primary 

ligand and various amino acides.Complxes are characterized by various spectral techniques.Antimicrobial study 

screened by taking tetracycline as standard compound and found that complxes shows minor antibacterial activity due 

to bulky structure of the complex. 

 

Sanja o et al (12)reported synthesis of Co(II) complxes using substituted 2-aminobenzimidazol as ligand.the 

synthesized copmlxes were screened for their in vitro study against gram positive and gram negative bacteria and 

found that Co(II)complxes was more active then starting ligand.they also found that complxes are more active against 

gram positive then gram negative bacteria. 

 

  

 Khalifa Mesbah Khalifa (13) et al.synthsized the new macrocyclic ligand from  4-(1-(naphthalene-3-

yl)ethyleneamino(3-hydroxnaphthalene-1-sulfonic acid and  its  metal complexes with Cr(II),Mn(II),Co(II), and 

Cu(II) and structural assignment has been made on the basis of various spectral techniques.Various bacteria were 

screened for their antibacterial activity and found that ligands and complexes shows moderate to good antibacterial 

activity. 

  

 Shri Vaishnav (14)et al synthesize novel Schiff bases from N-amino rhodamine and salicyldehyde  and its complexes 

.Different spectral techniques were used for their analysis.The free ligands and their metal complxes were screened 

for antimicrobial activity and reported that complxes shows more antimicrobial activity while ligands do not show any 

activity against same organisms under similer environmental conditions. 

 Saadiyah A. Dhahir (15) reported the synthesis of complxes using azo compound and various metals in 

ethanol.Complxes were screened for their antimicrobial activities and found that complexes show more toxicity then 

ligands. 

 

Dayang Norafizan (16) reported new organotin (IV) complexes by direct reaction between RSnCl3 or  RSnCl2 and 

benzoylacetone benzhydrone ligand.Different spectroscopic methods were used for their characterization.Good efforts 

has been made by author to explain organotin(IV) complxes as antimicrobial  agents.Antimicrobial activity of ligands 

increases by co-ordination of tin(IV) metal which may be due to the synergic effect of tin metal and ligand amd also 

reported that chloride present in structure inhabit groth of microbs by blocking  their active sites. 

 

Demlet Gurbez(17) et al reported the synthesis of novel Schiff base from  4-chloro-2-aminophenol and 3-methoxy 

salicyaldehyde and its metal comlpxes.Ligand behaves as tridentate ligand and all the complexes are paramagnetic 

except zn(II).Antimicrobial activity performed by using Ciprofloxacin as standard and reveal that the complxes of 

Ni(II) and Co(II) shows considerable activity were as ligands are inactive. 

 

Walaa H Mahmoud(18) et al reported the synthesis of transition metal ternary complxes from Schiff base  derived from 

drug lornoxian and 1,10 phenanthroline.Various spectral analysis carried out to confirm the structure of new 

complexes.antibacterial activity shows that ligands are inactive were as all complxes shows considerable activity 

against tested organisms.Antifungal activity performed by using Ketokonazole as standard and foumd that Mn(II) 

complxes shows two times active then standard.The antibreastic cancer tests also performed and reveals that complxes 

shows significant inhibition efficiency against MCF7 cell line. 

 
 Grace E lniama(19) et al reported the synthesis of  Zn(II)  complxes derived from  L-arginine-2-hydroxy-1-

naphthaldehyde and glycine-2-hydroxy-1-naphthaldehyde in ethanol by addition of three drops of acetic acid.The new 

Zn(II) complxes screened for antimicrobial analysis and found that complxes shows better activity then free lingands. 

 

 Waziri et al (20) reported the synthesis of new complexes from mixed antibiotics such as cephalexin monohydrate and 

Amoxicillin tetrahydrate.Different spectral analysis were used to confirm the structure.Complxes  were screened for 

antimicrobial activity and found that complxes of Co(II) and Ni(II) shows increase in activity while Fe(II) and Zn(II) 

shows decrease in activity when campared with the parent drugs. 

 

 

 

http://www.ijrar.org/
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Conclusion: 

 The Schiff bases are nothing but the condensation products of primary amines and aldehydes..Both Schiff bases and 

metal complxes are bioplgically active compounds in medical pharmaectical Field. In the present study, Antimicrobial 

activities of the ligand and  metal complexes were compared and found that the complexes are more active then free 

ligands.  
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ABSTRACT 
 
Synthesis of Ni(II) and Fe(III) complexes with Schiff base 6-methyl-3-((quinolin-3-ylimno) methyl)-4H-chromen-4-one obtained from 3-formyl-6-
methylchromone and 3-aminoquinoline.Schiff base and its complexes were characterized by analytical data, elemental analysis, molar conductance, 
thermogravimetric analysis. The structural investigation performed by UV-Vis, IR and 1HNMR spectral techniques. Interpretation of elemental analysis 
shown 2:1 molar ratio of Schiff base with metal complexes. Molar conductance values indicate neutral nature of metal complexes. Antimicrobial activity 
studied at different concentration (MIC method) by disc diffusion technique. Schiff base and the metal complexes found to be significant antibacterial 
and antifungal agents. 
 
Keywords: Schiff base, antimicrobial activity, 3-aminoquinoline, 3-formyl-6-methylchromone. 
 
 
INTRODUCTION 
 
Schiff bases obtained by the condensation of amino and carbonyl 
compounds are intrinsic class of ligand that coordinate to metal 
ions via azomethine nitrogen and have been extensively for its 
wide range of medicinal applications. Chromone derivatives 
attract chemist due to various medicinal applications such as 
antimicrobial, antifungal, antimycobacterial, antiallergenic, 
antihypertensive, anticonvulsant, anticancer, antioxidant, anti-
inflammatory, proteinkinase C inhibitors and mushroom 
tyrosinase inhibition activities 1-5. Omnipresent occurrence of 
chromone particularly in plants and their less toxicity towards 
mammals, also human diet contains huge chromone       
derivatives 6-7.  
 
Fluorescence spectra play vital role for further complexation of 
ligand with metal ion 8-9. Chemists pay more attention on Schiff 
base obtained from 3-formylchromone and its derivatives. In the 
present work, we have synthesized novel ligand from 3-formyl-
6-methylchromone and 3- aminoquinoline and its complexes with 
Ni(II) and Fe(III) . Ligand and its complexes are characterized by 
IR, NMR, UV, elemental analysis. Emphasis has been put on 
biological evaluation of the complexes. 
 
MATERIALS AND METHODS 
 
Materials: 3- aminoquinoline, 3-formyl-6-methylchromone, 
Nickel chloride hexahydrate, ferric chloride hexehydrate and 
solvent used were AR grade. 
 
Physical Measurement: Molar conductance of the complexes 
was measured in DMF at 1×10-3 M using Elico CM-180 

conductometer. Elemental analysis (CHN) was carried out using 
Thermo finnigan, Italy CHN analyzer. Thermal analysis carried 
out on a Perkin Elmer USAA TGA instrument at heating rate 10 
0C/min and temperature range 300C to 11500C. The IR spectra 
(4000-400 cm-1) in KBr disc were recorded on Bruker, Germany 
spectrophotometer. The NMR spectra were carried out by 
mercury plus 300 MHz NMR spectrometer, using TMS as 
internal standard. The solvent used were chloroform-d6 for Schiff 
base and DMSO-d6 for metal complexes. Electronic spectra were 
measured by using Shimadzu UV-160A spectrophotometer. The 
magnetic moment data obtained by Gouy-type magnetic balance 
at room temperature using Hg[Co(NCS)4] as calibrant.  
 
In Vitro Antimicrobial Studies: The antibacterial and antifungal 
activity of Schiff base ligand and its Ni(II) and Fe(III) complexes 
towards the bacteria Klebsiella pneumoniae, Staphylococcus 
aureus and Proteus vulgaris and fungi Candida albicans and 
Aspergillus niger was carried out at different concentration by 
using minimum inhibitory concentration (MIC) method and disc 
diffusion method. The assay was performed in flat bottom 96 well 
plate. 1st column was used as negative control while second 
column onward the test drug was added. Initially in second 
column 2× Muller Hinton broth (100µl) was added while 3rd 
column onwards 1× Muller Hinton broth (100µl) was added. Now 
4000 ppm (100µl) concentration of drug was added in second 
column the drug was mixed properly in order to achieve final 
concentration of 2000 ppm and now 100µl of solution from 
second column was taken out and added into 3rd column in order 
to achieve the 2-fold dilution. Finally, 100µl of culture was added 
to achieve 1.5×106 cell/ml in each well. Similarly, in the 1st row 
the culture along with diluent and 1× Muller Hinton broth was 
added. The plates were for incubation and after 24 hours, 5 µl 



Sushil	K.	Ghumbre	et	al.	Int.	Res.	J.	Pharm.	2018,	9	(7)	

 

 203	

resazurin (6.75 mg ml-1) was added to all wells and incubated at 
370C for another 24 hours. Change of colour was observed and 
recorded. The lowest concentration prior to colour change was 
considered as Minimum Inhibitory Concentration (MIC). The 
culture equivalent to 106 cells was added to molten agar and was 
poured in sterile petri dish and kept for solidification. Wells were 
made, and samples were added in each well. DMSO and 
tetracycline was used as negative and positive control 
respectively. Plates were incubated at 370C for 24 hours. The zone 
of clearance was considered for antibacterial activity and was 
measured in mm.      
          
Synthesis of Ligand: The Synthesis of Schiff base (L) was 
carried out by refluxing hot ethanolic solution of 3-formyl-6-
methylchromone (10 mmol, 1.88 gm) in 40 ml of alcohol and 3- 
aminoquinoline (10 mmol, 1.44 gm) in 15 ml of alcohol. The 
reaction mixture was refluxed for 5 hours. The progress of 
reaction was monitored by TLC. The resulting yellow coloured 
product precipitated, filtered off and washed with ether. The 
product thus obtained was recrystallized form ethanol. 
 
Synthesis of the Complexes: A hot ethanolic solution of ligand 
(10 mmol, 3.14 gm) was added to ethanolic solution NiCl26H2O 
(5 mmol, 1.18 gm) and FeCl26H2O (5 mmol 1.35 gm). The 
resulting reaction mixture was refluxed for 4-5 hours. After 
cooling, the coloured precipitate obtained was collected, filtered, 
washed with ether, recrystallized from ethanol and dried in 
vacuum. 
 
RESULT AND DISCUSSION 
 
The analytical, physical, molar conductance data and magnetic 
moment values are shown in table 1. Ligand is chloroform soluble 
and solubility of metal complexes is in DMSO and DMF. The 
elemental analysis elucidate that metal to ligand ratio is 1:2 in 
both Ni(II) and Fe(III) complexes. Neutral nature of metal 
complexes was proved by the lower value of molar conductivity 
data. 
 
IR Spectral data: IR spectral data are mentioned in table 2. IR 
spectra revealed, υ(C=N) of band at 1598 cm-1 is most 
characteristic band of azomethine, which shifted to 15-20 cm-1 to 
lower wave number side in both Ni(II) and Fe(III) complexes 
10.The Schiff base shown a band at 1650 cm-1 , is assignable to 
the υ(C=O) group of chromone system. After complex formation 
the υ(C=O) group is shifted to 6-40 cm-1 to a lower wave number 
in its complexes indicate carbonyl oxygen involved in 
coordination to the metal ion 11-12. The broad band observed at 
3500-3400 cm-1 and other band at 810-870 cm-1 that suggest the 
presence of water molecules in the metal complexes 13-14. The 
spectral band observed in the spectral range of 600-400 cm-1 
corresponds to υ(M―O) and υ(M―N) vibrations respectively 15. 
Thus the interpretation of IR data suggest that Schiff base ligand 
(Fig. 1) in reported complexes is bidentate and the coordination 
of metal ion (Ni(II) and Fe(III)) with Schiff base  through 
azomethine nitrogen and carbonyl oxygen of chromone moiety. 
The position in the coordination sphere would be completed by 
water molecule. 
 
1HNMR Spectra: The 1HNMR spectrum of ligand recorded in 
chloroform and its Ni(II) and Fe(III) metal complexes recorded in 
DMSO. The 1HNMR data have summarized in table 3. The 
spectrum of ligand shows following signals: 8.07 ppm (H, S, -
HC=N- azomethine proton); 2.35 ppm (3H, S, -CH3 protons); 6.9-
7.9 ppm (m, aromatic protons of chromone nucleus); 7.6-8.9 ppm 
(m, aromatic protons of quinolone nucleus). However, in metal 

complexes the NMR signal of azomethine proton shifted to 
downfield as compared to NMR signal of azomethine proton in 
Schiff base 16. In Ni(II) and Fe(III) complexes resonance signal 
for azomethine proton at 8.24 ppm and 8.26 ppm respectively. 
Thus, there is confirming the metal complex formation. 
 
Electronic Spectra and Magnetic Moment: The absorption 
spectra of Schiff base and its Ni(II) and Fe(III) complexes were 
measured in DMSO solution in wavelength range of 200-1100 
nm. The electronic spectra of ligand show two bands, one band at 
23310 cm-1 is attributed to the n→π* transition. Another band at 
32258 cm-1 is due to the π→π* transition 8. The Ni(II)  complex 
showing three bands at 9107 cm-1 , 15497 cm-1 and 23696 cm-1 
assignable to the 3A2g (F)→  3T2g (F) (υ1), 3A2g (F)→  3T1g (F) (υ2), 
3A2g (F)→  3T2g (P) (υ3) transition respectively characteristic of 
octahedral geometry 8. The electronic transition of Fe(III) 
complex are generally spin forbidden and hence weak, and are 
often masked by charge transfer spectra 17-18. The Fe(III) complex 
showing band at 23148 cm-1 which can be assigned to the 
6A1g→4T1g transition characteristic of octahedral structure 17-19. 
The magnetic moment value of both the complexes as shown in 
table no. 1which also confirm their octahedral geometry 8, 18.    
 
Antimicrobial Activity: The antibacterial and antifungal activity 
of Schiff base and its complexes are shown in the table no 4 and 
results were compared standard tetracycline. Comparative 
antibacterial and antifungal studies of Schiff base and its 
complexes are shown in figure 2. The antimicrobial activity of 
ligand and its complexes were studied by MIC method 20. Several 
gram positive and gram negative bacteria pernicious for human 
health. The bacteria were mostly found in digestive tract, 
respiratory tract and skin. The bacterium causes several types of 
vital organ infections. Due to plasmid bacteria develop resistance 
in short period of duration. The Schiff base was revealed 
significant antimicrobial activity against all tested pathogens. The 
Ligand and Fe(III) complex were shown nearly equal 
antibacterial activity against all tested organisms when compared 
with standard antibiotic tetracycline at 2000 ppm. All synthesized 
compounds were demonstrated better antifungal activity than 
standard tetracycline at 2000 ppm. There are also other factors 
which increase the activity are solubility, conductivity, and bond 
length between metal and ligand 21-23. 
 
Thermogravimetric analysis: Thermogravimetric analysis 
carried out for [Ni(L)2(H2O)2] and [Fe(L)2(H2O)2] complexes, the 
range of heating was 300C to 11500C and heating rate was 
100C/min. TG curves are shown in figure 3 and 4. Interpretation 
of thermal data is given in table 5. Nickel complexes, 
[Ni(L)2(H2O)2] decomposed in two step, in first step complex 
undergo decomposition with weight loss of 4.63 corresponds to 
two water molecules in the temperature range between 300C and 
2700C. In the second step, quinolone nucleus with azomethine 
group undergoes decomposition with weight loss 41.25 in the 
temperature range of 2710C and 6310C. In the third step complex 
decomposes gradually with remaining ligand moiety i.e. 
chromone nucleus and NiO with weight loss 53.37 in the 
temperature range greater than 6310C 24. TG studies of Fe(III) 
complex shown three decomposition step. In the first step 
decomposition at 300C to 1400C corresponds to the loss of two 
water molecules, which are in accordance with the calculated 
values. The second step of decomposition start from 1410C to 
7300C corresponds to chromone nucleus with weight loss 41.72 
and in third step temperature greater than 7310C shown 
decomposition of remaining ligand moiety and FeO residue with 
final weight loss 52.78 24.  
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Table 1: Physical, analytical, molar conductivity data and magnetic moment of Schiff base and Ni(II) and Fe(III) complexes 
 

Compounds Colour 
(%Yield) 

M.P. 
(0C) 

% Found (cald) Molar Cond. 
(ohm-1cm2mol-1) 

µeff 

(BM) C H N M 
L Yellow (78) 215 76.91 

(76.41) 
4.06 

(4.45) 
7.47 

(8.90) 
― 7 ― 

[Ni(L)2(H2O)2] Green (82) 303 65.80 
(66.40) 

3.37 
(4.42) 

7.17 
(7.74) 

8.20 
(8.11) 

9 3.12 

[Fe(L)2(H2O)2] Brown (85) 282 66.43 
(66.69) 

3.85 
(4.44) 

6.06 
(7.77) 

7.53 
(7.75) 

12 3.41 

 
Table 2: IR spectral data of ligand and its metal complexes 

 
Compound υ(C=N) υ(C=O) υ(M―O) υ(M―N) 

L 1598 cm-1 1650 cm-1 - - 
[Ni(L)2(H2O)2] 1573 cm-1 1641 cm-1 490 cm-1 552 cm-1 
[Fe(L)2(H2O)2] 1572 cm-1 1642 cm-1 463 cm-1 564 cm-1 

 
Table 3: 1HNMR spectral data of ligand and its metal complexes 

 
Compounds Chemical shift (ppm) Assignment 

L 8.07 (H, S, -HC=N- azomethine proton) 
2.35 (3H, S, -CH3 protons) 

6.9-7.9 (m, aromatic protons of chromone nucleus) 
7.6-8.9 (m, aromatic protons of quinolone nucleus) 

[Ni(L)2(H2O)2] 8.24 (H, S, -HC=N- azomethine proton) 
2.33 (3H, S, -CH3 protons) 

6.1-7.65 (m, aromatic protons of chromone nucleus) 
7.85-8.85 (m, aromatic protons of quinolone nucleus) 

[Fe(L)2(H2O)2] 8.26 (H, S, -HC=N- azomethine proton) 
2.3 (3H, S, -CH3 protons) 

6.1-7.8 (m, aromatic protons of chromone nucleus) 
7.9-8.9 (m, aromatic protons of quinolone nucleus) 

 
Table 4: MIC (ppm) and zone of inhibition values for antimicrobial activity of the ligand and its Ni(II) and Fe(III) complexes 

 
Microorganism L diameter of zone of inhibition 

(mm) 
[Ni(L)2(H2O)2]  diameter of 

zone of inhibition (mm) 
[Fe(L)2(H2O)2]   diameter of 

zone of inhibition (mm) 
Standard 

250 
ppm 

500 
ppm 

1000 
ppm 

2000 
ppm 

250 
ppm 

500 
ppm 

1000 
ppm 

2000 
ppm 

250 
ppm 

500 
ppm 

1000 
ppm 

2000 
ppm 

K. pneumonia 9 12 13 15 3 5 8 11 4 7 10 14 18 
S. aureus 8 10 12 16 6 7 10 12 5 8 11 15 16 

P. vulgaris 12 14 16 18 4 7 9 13 7 12 15 17 19 
C. albicans 10 16 18 20 5 8 11 13 5 8 11 16 14 

A. niger 8 10 15 17 9 11 14 16 4 8 12 15 12 
 

Table 5: Thermal data of complexes 
 

Complex Temperature (0C) Weight loss found (cald%) Assignment 
[Ni(L)2(H2O)2]  25-270 4.73(4.97) 2H2O 

271-630 41.50(42.87) C20H14N4 
>631 53.77(52.16) C20H14O3 and NiO 

[Fe(L)2(H2O)2]  30-140 5.50(4.99) 2H2O 
141-728 41.72(41.93) C20H14O3 

>729 52.78(53.08) C20H14N4 and FeO 
 

 
 

Figure 1: Structure of ligand (L) 
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Figure 2: Antimicrobial activity of the ligand and its Ni(II) and Fe(III) complexes 
 

 
 

Figure 3: TG graph of (Ni) complex 

 
 

Figure 4: TG graph of Fe(III) complex 
 

 
M = Ni(II) and Fe(III) 

 
Figure 5: Proposed structure of complexes 

 
CONCLUSION 
 
Ni(II) and Fe(III) complexes were synthesized from novel Schiff 
base 3-formyl-6-methylchromone and 3-aminoquinoline and are 
characterized by using UV-Vis, IR and 1HNMR spectral 
techniques. IR interpretation shown that the ligand act as 
bidentate and metals get coordinated through azomethine 
nitrogen and carbonyl oxygen of chromone moiety. Octahedral 
geometry of complexes has been predicted by electronic and 
magnetic moment data. TGA analysis studies demonstrated the 
stability of complexes as well as provided the number of  
 
coordinated water molecules. Antimicrobial activity was studied 
by MIC and disc diffusion method. All prepared compounds were 
shown good to moderate antimicrobial activity against tested 
pathogens.  
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Abstract :  The stability constant of complexes of Copper (II) ion with new Drug Tamsulosin 

( FLOMAX) as Primary ligand  and biological molecules such as Phenyl alanine and glutamic acid as a secondary ligands have been 

determined  PH metrically in 80 % (v/v) ethanol-water medium at 27°C and fixed ionic strength 0.1M NaClO4 by computational 

program SCOG 
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I. INTRODUCTION: 

The metal ligand complexes are very important as per as the biological phenomenon’s   are concerned, every biological system 

involves the complex mechanism consisting of different components like metal ions and biological important amino acids etc. and 

hence any drug delivered in the biological system is expected to form the complexes with already present moieties to form the 

chelates thus study of complexation of the drug with metal ion is purposeful. The present study aims understanding the nature of 

drug complex by studying the equilibriums leading to determination of stability constant values of ternary complexes formed 

between the transition metal ion Cu2+, Drug Tamsulosin and the Amino acids Phenyl alanine and the glutamic acid. 

 The Drug Tamsulosin is available in market by name Flomax used for the treatment of symptomatic Benign Prostatic 

Hyperplasia, helps with Passage of Kidney stone [1], [2] and for the Urinary retentions also used for the treatment of acute urinary 

retention. Though the drug preliminarily used to treat BHP however appears to be useful for the kidney stone of the order 4 mm to 

10 mm size [3]. The structure of the Drug Tamsulosin is illustrated in fig.1  

 

Fig. 1 Chemical Structure of Ligand Tamsulosin 

 

This drug is alpha blocker and bladder neck muscle fibers are relaxed by its use and make prostate easier to urinate. Tamsulosin 

is used to treat men who have symptoms of an enlarged prostate gland, which is also known as benign enlargement of the prostate 
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(Benign Prostatic Hyperplasia or BPH). Benign enlargement of the prostate is a problem that can occur in men as they get older. The 

prostate gland is located below the bladder. As the prostate gland becomes bigger some muscles in that gland may become hard and 

get in the way of the tube that take urine from the bladder, which can cause problems in urinating, such as a need to urinate often, a 

weak stream when urinating, or a feeling of not being able to empty the bladder completely. as It is an Alpha adrenergic receptor 

antagonist.  Therefore it is clear that this drug excretes to level good and thus it may become possible along with that it may take out 

certain excess amount of the metals from the body [4].    

 The metal ions are integral parts of enzymes and play an important role in the biological system, such as to trigger a reaction, 

control reaction mechanism, stabilize protein structure, maintain structure of cell walls etc. Latest information indicates regulation 

of metabolism and growth of animal cell is dependent upon the mobilization of divalent and trivalent metal ions. 

Copper is a transition metal ion are integral parts of enzymes and play an important role in the biological system, such as to 

trigger a reaction, control reaction mechanism, stabilize protein structure, maintain structure of cell walls etc. Latest information 

indicates regulation of metabolism and growth of animal cell is dependent upon the mobilization of divalent and trivalent metal ions. 

It is widely distributed throughout the body. [5] The identification of mammalian homologues of these proteins reveals a remarkable 

structural and functional conservation of copper metabolism between bacteria, yeast and humans. Furthermore, studies on the 

function and localization of the products of the Menkes and Wilson's disease genes, which are defective in patients afflicted with 

these diseases, have provided valuable insight into the mechanisms of copper balance and their role in maintaining appropriate 

copper distribution in mammals [6] 

Copper (Cu) is an essential trace element required for survival by all organisms from bacterial cells to humans. All amino acids 

are polymer and regarded as building block of protein. Some amino acids are studied in this research. [7]             

 

II.  MATERIALS AND METHODS: 

Present investigation deals with the PH metric studies on copper (II) metal complexes with Benign Prostatic Hyperplasia 

Tamsulosin and amino acids Phenyl alanine and Glutamic acid in 80% (v/v) ethanol-water medium at 270C and fixed ionic strength 

of 0.1 M NaClO4. 

The nitrates of copper, of A.R. grade were obtained from Doodle (India). Metal ion was used in the form of their perchlorates to 

avoid the possibility of complex formation with anions. The perchlorates were prepared from the corresponding nitrates. [8] The 

concentration of metal ions was estimated by the standard procedures.[9-11] Sodium perchlorate (Merck) was dissolved in carbon 

dioxide free distilled water. 

The solution of sodium hydroxide was also prepared in carbonate free distilled water by allowing the solution to stand for a long 

time till any carbonate if present precipitated. The solution was used as titrant for the potentiometric titration. As a routine, the 

solution was standardized at least once every day by titrating with standard oxalic acid solution. Per chloric acid of Reidal 

(Germany) was used for the preparation of the stock solution. Its exact normality was obtained by titrating it conductometrically 

using standard sodium hydroxide solution. Amino acids from Merck (Germany) and Fluka (Germany) were prepared by dissolving 

A.R. grade sample in 80% (v/v) ethanol – water medium. 

Solution of the Drug Tamsulosin was prepared by dissolving sample as received in 80% (v/v) ethanol-water medium. Drugs 

samples in pure form were obtained from pharmacy industries.  

The Methodology were used in the study of ternary metal complexes by the potentiometric titration technique, involves the 

titrations of carbonate free solution of against standard sodium hydroxide, where drug Tamsulosin (D) and amino acids (R) are the 

ligands. 

The ionic strength of the solutions was maintained constant i.e. 0.1 M by adding appropriate amount of 1M sodium perchlorate 

solution. The titrations were carried out at 270C in an inert atmosphere by bubbling oxygen free nitrogen gas through an assembly 

containing the electrode to expel out CO2.The experimental procedure, in the study of ternary metal complexes by the potentiometric 

titration technique, involves the titration of carbonate free solution of in 80 %( v/v) ethanol-water, were corrected by method of 

Vansittart and Hass. The formation constant of ternary complexes were determined by computational programmed SCOGS to 

minimize the standard derivation. 

The systems taken for the titration are set as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I Free HClO4 ( A)  

II Free HClO4 ( A) +Tamsulosin ( D) 

III 

Free HClO4 ( A) +Tamsulosin ( D)  

+   Copper ion ( M) 

IV Free HClO4 ( A) +Amino acids ( R) 

V 

Free HClO4 ( A) +Amino acids ( R)  

+ Copper ion ( M) 

VI 

Free HClO4 ( A) + Tamsulosin (D)  

+ Amino acids (R)+ Copper ion ( M) 
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III.  RESULT AND DISCUSSIONS: 

 

3.1 Binary metal complexes 
 

The PK and the log K values of the amino acids are important for the determination of the Stability constant of the studied 

ternary complexes and hence are taken as it is investigated [12-18] 

 

Table No. 1. The proton ligand constant and metal ligand stability constant of drug Tamsulosin and amino acids with Copper 

(II) determined in 80 % ( v/v) ethanol-water mixture at 27°C and ionic strength µ= 0.1 M NaCl04 are shown in the  

 

Ligands pK1 pK2 Copper 

LogK1 LogK2 

Tamsulosin 2.5444  5.9636 6.6043 - 

Phenyl alanine 13.14  9.300 8.990 7.670 

Glutamic acid 3.136 5.899 1098 8.640 

 

The pK and logK value of drug here is important for the explanation of stability constant of Metal ligand ternary complexes. The 

figure 2 and the figure3 illustrates the scheme of complex formation between the Metal ion and the Primary Ligand 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Proton Dissociation Scheme for free Ligand Tamsulosin 
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Fig.3. Proposed Structure of Cu (II) Tamsulosin Complex: 

 

3.2  Ternary Metal Complexes: 

 

The potentiometric titration, ternary systems shows that the mixed ligand curve coincide with A+D complex curve up to the pH 

~ 2.8 and after this pH, it deviates. Theoretical composite curve remains toward left of the mixed ligand complex curve. After pH ~ 

2.9, the mixed ligand curve drifts towards X-axis, indicating the formation of hydroxide species. Since the mixed ligand curve 

coincide with individual metal complex titration curves, the formation of 1:1:1 complex by involving stepwise equilibrium. 

The primary ligand Tamsulosin (D) form 1:1 and secondary ligand (R) form 1:1 and 1:2 complexes with Cu (II). It is evident 

from the figure of percentage concentration species of Cu (II) - Tamsulosin –Phenyl alanine and glutamic acid systems that the 

percentage distribution curves of free metal decreases sharply with increasing pH, indicates involvement of metal ion in the complex 

formation process. Percentage concentration of free ligands Tamsulosin and glycine increases and this increase may be due to the 

dissociation of ligand present in the system, as a function of pH. 

 

3.3  Species distribution studies: 

 

To explain the equilibrium and evaluate the calculated stability constant of ternary complexes Cu (II) - Tamsulosin –phenyl 

alanine and Cu (II) - Tamsulosin –glutamic acid, species distribution curves have been plotted as a function of pH at temperature 

270C and µ = 0.1 M NaClO4 by using SCOG programmed. 

It can be seen that, the concentration of Cu (II) - Tamsulosin–glycine increases from pH~2.6 whereas the concentration for the 

formation of D (Tamsulosin) and HR (Phenyl alanine) show continuous decrease with increasing pH which indicates the formation 

of Cu(II)-Tamsulosin - Phenyl alanine . The concentration of DRH species continuously increases; confirm the formation of ternary 

complexes. 

 

 From the SCOG distribution curve it is concluded that the formation of ternary complex started only after the metal primary 

ligand complex has attained its maximum concentration. This indicate that metal primary ligand complex Cu (II)- Tamsulosin is 

formed first then the secondary ligands such as Phenyl alanine and glutamic acid  coordinated to it, resulting the formation of 

ternary complex 

 

3.4  The Stability Constants of Ternary Complexes. 
 

The relative stabilities of the binary and ternary complexes are quantitatively expressed in tern of β11, β20, β02, KD, KR, Kr and 

ΔlogK value which are represented in table II. 

For the system ligand which form both 1: 1 and 1:2 binary complexes. The magnitude of the constant is the measure of stability 

of mixed ligand complexes. Water and Ka calculated statistically expected value 0.6 log units by considering with probabilities for a 

variety of reason discussed by Sigel. ΔlogK value can be calculated by using first or second approach. The calculated ΔlogK values 

for all systems are given in table II. 

The Comparison of β11 with β20 and β02 of this system show that preferential formation of ternary complexes over binary 

complex of primary as well as secondary ligand. The considerably positive value of KD & KR indicates high stability of ternary 
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complexes with respect to that of primary as well as secondary ligands. The Kr value of this complex is positive but the magnitude is 

smaller which indicates lower stability of ternary complexes. 

Results of  the  present  investigations  show  that  the  stability  constant  of  ternary complexes  formed are less stable. The 

negative ΔlogK value of this system in case of ternary system of glutamic acid indicates that  the  ternary complex is less stable  

than  the binary 1:1 copper -Tamsulosin  & metal-amino acids complex. This is in accordance with statistical considerations. The 

negative value of ΔlogK does not mean that the complex is not formed. The negative value may be due to the higher stability of its 

binary complexes, reduced number of coordination sites, steric hindrance. [19-22] Electronic consideration [23-24] difference in bond 

type, geometrical structure etc. 

 

Table No. II.  

 

Parameters based on some relationship between the formation of ternary complexes of Copper (II) metal ion with Tamsulosin in 

the presence of amino acids (1:1:1) system at temp = 270C I = 0.1 M NaClO4 Medium = 80% (V/V) Ethanol-Water. 

 

 

Amino acids β11 Β20 Β02 KD KR Kr ΔlogK 

Phenyl alanine  16.4443 6.6043 16.660 9.8400 7.4543 2.4577 0.8500 

Glutamic acid 17.5800 6.6043 19.6200 

10.975

7 6.600 2.3851    -0.0043 

 

 

 

IV  CONCLUSION: 

 

The ΔlogK value of this system is higher than the statistically expected value showing the stabilized nature of the ternary 

complex. The primary ligand Tamsulosin having smaller size. 

Therefore its ΔlogK value is less negative. Negative 1ogK value of ternary complexes is due to the electrostatic repulsion 

between the negative charges on Tamsulosin & amino acids. Steric hindrance consideration is the most important factor because in 

the present studies of ternary complex, primary ligand Tamsulosin coordinates with the metal ion in the lower pH range and form 1: 

1 complex. In solution, ternary complex forms as the titration curve run below the Cu (II)-Tamsulosin titration curve. So, it is 

evident that the entry of the secondary ligand amino acids faces steric hindrance due to bigger size of the Cu (II)-Tamsulosin 

complex as compared to aqua ion, which tries to restrict the entry of the secondary ligand in the coordination sphere of the Cu (II) 

metal ion & thus reduces the stability of ternary complexes. The order of stability of ternary complexes of Cu (II) with respect of 

secondary ligand for respective primary ligands is Tamsulosin = phenyl alanine > glutamic acid 
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ABSTRACT 

Coordination compounds of Ni(II), Cu(II), Co(II) and Fe(III) with Schiff base obtained through the 
condensation of 6-bromo-3-formylchromone and 8-aminoquinoline were synthesized. The characterization of 
the newly formed compounds was done by 1H NMR, UV-Visible, IR, elemental analysis and molar 
conductivity. The analytical data was studied which indicate that the metal to ligand molar ratio is 1:2 in all 
the complexes. Molar conductivity data have been shown that entire complexes are neutral in nature. The in 
vitro antibacterial activity have demonstrated by MIC (minimum inhibitory concentration) method. The 
antibacterial activity were studied against Klebsiellapneumoniae, Staphylococcus aureus and Proteus vulgaris 
and antifungal activity against Candida albicansand Aspergillusniger and compared to the activity of the free 
ligand. 

 
KEY WORDS – 6-bromo-3-formylchromone, 8-aminoquinoline, MIC method, Antibacterial activity, Antifungal 
activity. 
 
INTRODUCTION 

Many metabolic processes in the human body run by the vital role of coordination compounds and it 
is proved that many organic compounds in pharmaceutical field do not have a purely organic mode of action, 
some are activated or bio transformed by metal ions metabolism. The ample of drugs show antimicrobial 
activity and pharmacological properties in the form of metal complex and the role of Schiff bases through 
azomethine (C=N) moiety showing broad spectrum of biological activity and incorporation of metals in the 
form of complexes showed some degree of antibacterial, antifungal and anti-inflammatory activity [1]. 

Schiff base are the organic molecules containing azomethine (-C=N-) chromophre. Schiff base were 
firstly reported by Hugo Schiff in 1864 and these are the condensation product of aldehydes and ketones 
with primary amines [2]. 

Chemist pay their more attention on synthesis of chromone derivatives due to pharmaceutical 
activities including antimycobacterial, anticonvulsant, antimicrobial, anticancer, antioxidant and mushroom 
tyrosinase inhibition activities [3]-[6]. Schiff bases derived from 3-formylchromone and its complexes have 
significant role in biological, clinical and pharmaceutical areas [7]-[9]. 
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In the present work we have synthesized the Schiff base 3-((quinolin-8-ylimino) methyl) -4H-
chromen-4-one and their Ni(II), Cu(II), Co(II) and Fe(III) complexes. The prepared compounds were 
characterized by various analytical tools and their biological significance done by MIC and disc diffusion 
method. 

 
EXPERIMENTAL 
A. Materials 

8- aminoquinoline, 6-bromo-3-formyl chromone, Nickel chloride hexahydrate, Copper chloride 
dihydrate, Cobalt hexahydrate, ferric chloride hexehydrate and solvent used were AR grade.  

 
B. Physical measurement 

Molar conductance of the complexes was measured in DMF at 1×10-3 M using Elico CM-180 
conductometer. Elemental analysis (CHN) was carried out using Thermo finnigan, Italy CHN analyzer. 
Thermal analysis carried out on a Perkin Elmer USAA TGA instrument at heating rate 10 0C/min and 
temperature range 300C to 11500C. The IR spectra (4000-400 cm-1) in KBr disc were recorded on Bruker, 
Germany spectrophotometer. The NMR spectra were carried out by mercury plus 300 MHz NMR 
spectrometer, using TMS as internal standard. The solvent used were chloroform-d6 for Schiff base and 
DMSO-d6 for metal complexes. Electronic spectra were measured by using Shimadzu UVmini-1240 
spectrophotometer. The magnetic moment data obtained by Gouy-type magnetic balance at room 
temperature using Hg[Co(NCS)4] as calibrant. 

 
C. In vitro antimicrobial studies 

The antibacterial and antifungal activity of Schiff base ligand and its Ni(II), Cu(II), Co(II) and Fe(III) 
complexes towards the bacteria Klebsiellapneumoniae, Staphylococcus aureusand Proteus vulgaris and fungi 
Candida albicans and Aspergillusniger were carried out by using minimum inhibitory concentration (MIC) 
method. The detailed description of MIC method were determined using literature method [10]. 

 
D. Synthesis of ligand 

The Synthesis of Schiff base (L) was carried out by refluxing hot ethanolic solution of 8-bromo-3-
formyl chromone (10 mmol, 2.53 gm) in 40 ml of alcohol and 8- aminoquinoline (10 mmol, 1.44 gm) in 15 ml 
of alcohol. The reaction mixture was refluxed for 2 hours. The progress of reaction was monitored by TLC. 
The resulting yellow coloured product precipitated, filtered off and washed with ether. The product thus 
obtained was recrystallized form ethanol. 

 

 
Fig. 1 Proposed structure of Ligand (L). 
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E. Synthesis of the complexes 
A hot ethanolic solution of ligand (10 mmol, 3.79 gm) was added to ethanolic solution NiCl26H2O (5 

mmol, 1.18 gm), CuCl22H2O (5 mmol, 0.85 gm), CoCl26H2O (5 mmol 1.18 gm)and FeCl36H2O (5 mmol 1.35 
gm). The resulting reaction mixture was refluxed for 3-4 hours. After cooling, the coloured precipitate 
obtained was collected, filtered, washed with ether, recrystallized from ethanol and dried in vacuum. 

 
RESULT AND DISCUSSION  

All the complexes are coloured, non-hygroscopic and stable in air. The solubility of ligand is in 
chloroform solvent. The solubility of complexes are in DMF and DMSO but are insoluble in many common 
organic solvent. The analytical, physical, molar conductance data and magnetic moment values are given in 
table I. The analytical data predicted that the metal to ligand ratio is 1:2 in all the complexes. The molar 
conductance value of complexes in DMF at 1×10-3 M are mentioned in table 1 indicating their non-
electrolytic nature[11]. 

 
TABLE I 

PHYSICAL, ANALYTICAL, MOLAR CONDUCTIVITY AND MAGNETIC MOMENT DATA OF LIGAND AND THEIR COMPLEXES 

Compounds 
Mol. 
Wt. 

Colour (%Yield) 

M.P.  % Found (cald) 
Molar 
Cond. 

µeff 

(0C) C  H N M 
(ohm-1 

cm2  mol-

1) 
(BM) 

L 378.9 Yellow (72) 256 
60.33 3.31 6.47 

― 7 ― 
60.17 2.9 7.38 

[Ni(L)2(Cl)2] 888.05 Green (83) 330 
50.02 2.7 6.92 6.74 

(6.60) 
10 3.22 

51.34 2.47 6.3 

[Cu(L)2(Cl)2] 892.9 Turmeric (84) 308 
51 2.73 6.33 7.25 

(7.11) 
13 1.8 

51.06 2.46 6.27 

[Co(L)2(Cl)2] 888.89 Brown (79) 298 
51.03 2.55 6.28 6.81 

(6.63) 
12 3.72 

51.33 2.47 6.3 

[Fe(L)2(Cl)2] 885.2 Brown (77) 340 
51.52 2.37 6.01 6.43 

(6.30) 
11 

3.47 
51.51 2.48 6.32   

 
F. IR spectral data 

IR spectral data are given in table II. The ligand and complexes have been characterized in detail by 
studying their IR spectra. The IR spectral graph of ligand and Ni(II), Cu(II) and Co(II) complexes are given in 
Fig. 2. The IR spectrum of ligand displayed strong band at 1610 cm-1 is the assignable to υ(C=N). In the 
spectra of respective complexes this is shifted lower frequency wavenumber by 15-20 cm-1[10]-[11], 
representing the coordination of azomethine nitrogen to the metal center. The υ(C=O) vibrations in the free 
ligand is at 1654 cm-1, in the complexation, the υ(C=O) group is shifted to 6-40 cm-1 to a lower wave number 
in its complexes indicate carbonyl oxygen involved in coordination to the metal ion [10]-[13]. The band at 
482-497 cm-1 is assignable to υ(M―O) and weak band at in the region of 524-540 cm-1are assignable to 
υ(M―N) [14]. 
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TABLE II 
IR SPECTRAL DATA OF LIGAND AND THEIR METAL COMPLEXES 

Compound υ(C=N) υ(C=O) υ(M―O) υ(M―N) 

L 1610 1654 - - 

[Ni(L)2Cl2] 1570 1597 490 533 

[Cu(L)2Cl2] 1596 1615 497 524 

[Co(L)2Cl2] 1576 1608 482 540 
[Fe(L)2Cl2] 1595 1636 485 539 

 

 
Fig. 2IR spectra of ligand and its metal complexes. 

 
G. 1H NMR spectra 

The 1H NMR spectrum of ligand recorded in chloroform and its Ni(II), Cu(II), Co(II) and Fe(III)  metal 
complexes recorded in DMSO. The NMR spectral graph of ligand is given in Fig. 3. The spectrum of ligand 
shows following signals: 8.14 ppm (H, S, -HC=N- azomethine proton); 6.8-7.5 ppm (m, aromatic protons of 
chromone nucleus); 7.4-9.0 ppm (m, aromatic protons of quinolone nucleus). However, in metal complexes 
the NMR signal of azomethine proton shifted to downfield as compared to NMR signal of azomethine proton 
in Schiff base [10], [15]. In Ni(II), Cu(II), Co(II) and Fe(III)  complexes resonance signal for azomethine proton 
at 8.38 ppm, 8.39 ppm, 8.36 ppm and 8.34 ppm respectively. Thus there is confirming the metal complex 
formation [10], [15]. 

 
 
 
 

Ni(II) complex 
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TABLE III 
1H NMR SPECTRAL DATA OF LIGAND AND THEIR METAL COMPLEXES 

Compounds 
Chemical shift 
(ppm) 

Assignment 

L 
8.14 (H, S, -HC=N- azomethine proton) 
6.8-7.5 (m, aromatic protons of chromone nucleus) 
7.8-9.0 (m, aromatic protons of quinolone nucleus) 

[Ni(L)2Cl2] 
8.38 (H, S, -HC=N- azomethine proton) 
6.5-7.7 (m, aromatic protons of chromone nucleus) 
7.9-8.6 (m, aromatic protons of quinolone nucleus) 

[Cu(L)2Cl2] 
8.39 (H, S, -HC=N- azomethine proton) 
6.8-7.8 (m, aromatic protons of chromone nucleus) 
7.9-8.9 (m, aromatic protons of quinolone nucleus) 

[Co(L)2Cl2] 
8.36 (H, S, -HC=N- azomethine proton) 
6.2-7.6 (m, aromatic protons of chromone nucleus) 
7.8-9.0 (m, aromatic protons of quinolone nucleus) 

[Fe(L)2Cl2] 
8.34 (H, S, -HC=N- azomethine proton) 
6.5-7.9 (m, aromatic protons of chromone nucleus) 
8.0-9.1 (m, aromatic protons of quinolone nucleus) 

 
 
 
 
 
 
 
 
 
 
 

Fig. 3 1H NMR spectrum of the Ligand. 
 

H. Electronic and magnetic moment data 
The absorption spectra of Schiff base and its Ni(II), Cu(II), Co(II) and Fe(III) complexes were measured 

in DMSO solution in wavelength range of 200-1100 nm. The electronic spectra of ligand show two bands, 
one band at 22379 cm-1 is attributed to the n→π* transition. Another band at 32765 cm-1is due to the π→π* 
transition [16]. The Ni(II)  complex showing three bands at 8734 cm-1 , 15367 cm-1 and 22738 cm-1assignable 
to the 3A2g (F)→  3T2g (F) (υ1), 3A2g (F)→  3T1g (F) (υ2), 3A2g (F)→  3T2g (P) (υ3) transition respectively characteristic 
of octahedral geometry [16].The electronic spectra of Cu(II) complex exhibit bands at 12683 cm-1, 14529 cm-1 

and 21874 cm-1 are assigned to 2B1g → 2B2g, 
2B1g → 2Eg and LMCT transitions, respectively. These bands are 

characteristic for distorted octahedral geometry. Octahedral geometry of Cu(II) complex was also confirmed 
by magnetic moment value (1.8) [17]-[18]. The electronic spectra of Co(II) complex shown three bands at 
8428 cm-1, 15110 cm-1 and 18727 cm-1 are assignable to 4T1g (F) → 4T2g (F) (υ1), 4T1g (F) → 4A2g (F) (υ2), and 4T1g 
(F) → 4T1g (P) (υ3) transitions, respectively, characteristic of octahedral geometry. Octahedral geometry of 
Co(II) complex was also confirmed by magnetic moment value (3.72) [17-18].  The electronic transition of 
Fe(III) complex are generally spin forbidden and hence weak, and are often masked by charge transfer 
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spectra [17-18]. The Fe(III) complex showing band at 22831 cm-1 which can be assigned to the 6A1g→
4T1g 

transition characteristic of octahedral structure [19]-[21].The magnetic moment value of all the metal 
complexes as shown in table no.1 which also confirm their octahedral geometry[18],[20]. 

 

 
 

Fig. 4 Electronic spectra of ligand and their metal complexes. 

 
Fig. 5 Proposed structure for all metal complexes. 

 
I. Antimicrobial activity 

The minimum inhibitory concentration (MIC) of the complexes have compared with ligand and 
standard tetracycline are listed in table IV. The antimicrobial screening studies revealed that the metal 
complexes were shown more antibacterial and antifungal activity compared with parent ligand under similar 
experimental condition on the same pathogens. The compound 3 have shown significant antibacterial 
activity against K. pneumonia and Proteus vulgaris and compound 2 and 4 were displayed good antibacterial 
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activity against Staphylococcus aureus where as compound 3 and 5 have demonstrated antibacterial activity 
against Proteus vulgaris. The compound 3 and 4 were displayed good antifungal activity against 
Aspergillusniger. The Overtone’s concept and Tweedy’s chelation theory can be explained for the better 
activity of the complexes compared to that of ligands. The theory states that the complexation causes 
reduction in the polarity of the metal ion due to the partial sharing of its positive charge with donor groups 
[22]. 

 
TABLE IV 

MIC VALUE OF ANTIMICROBIAL ACTIVITY OF LIGAND AND THEIR METAL COMPLEXES (PPM). 

Compounds 
Klebsiellapneumoni
ae 

Staphylococcus 
aureus 

Proteus 
vulgaris 

Candida 
albicans 

Aspergillusnig
er 

L(1) 1000 500 500 1000 1000 
[Ni(L)2Cl2](2) 500 250 500 500 500 
[Cu(L)2Cl2](3) 250 500 250 500 250 

[Co(L)2Cl2](4) 500 250 500 500 250 

[Fe(L)2Cl2](5) 1000 500 250 500 1000 
Tetracycline(
6) 

250 250 500 500 500 

 
CONCLUSIONS 

In the present work, Ni(II), Cu(II), Co(II) and Fe(III) complexes were prepared from 6-bromo-3-
formylchromone and 8- aminoquinoline Schiff base and are analysed by various spectral techniques. The 
analysis of IR spectral data revealed that the nature of ligand is bidentate, coordinating through azomethine 
nitrogen and carbonyl oxygen atoms. Magnetic and Electronic spectral data indicate octahedral geometry for 
all the complexes. All the prepared compounds exhibited significant antibacterial and antifungal activity. 
Metal complexes have shown potent antimicrobial activity than the ligands.   
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ABSTRACT :  

Maharashtra is one of the agriculturally most 
developed state of India and people are mainly in the 
occupation of agriculture. The investigation focused the 
analysis of soil metals concentration from Mahad MIDC 
industrial territory which was used for cultivating paddy 
and still surrounding people are in the same business.The 
investigation was completed around Mahad MIDC, District 
Raigad of state Maharashtra, India. The Industrial zone is 
known for its different Chemical and Pharmaceutical 
industries. Industrial effluent are more responsible for the increase in the concentration of poisonous metals 
into the soil. The examination discovers contamination state of soil. The heavy metals(Iron, Copper, Zinc, 
Manganese, Nickel, Chromium, Cobalt, and Lead) were studied from fifteen selected stations of Mahad MIDC 
zone. The remarkable variation in the metals concentration was observed during study period. The outcomes 
clearly demonstrate that the industrial effluents are affecting adversely on the quality of soil. 

 
KEYWORDS : Heavy Metals, Soil, Pollution, Mahad MIDC area. 
 
INTRODUCTION 

Soil is one of the indispensable assets on the planet Earth. In last few year, extensive focus has been 
paid to waste of industries, which is generally release ashore or into the different water sources. The soil 
physico-chemical properties affects the soil behavior and therefore the learning of soil property is essential 
(Rajbala et. al., 2012). Soil is an imperative creation of earthbound environment, and direct release of 
industrial waste particularly that without treatment may have profoundly impact on natural properties of 
soil identified in relation to soil productivity (Kumar et. al., 2012).Heavy metal tainting of soil because of 
different anthropogenic activities has turned into a serious reason for worry all through the world. The 
expansion in pollution of heavy metals, for example, Cr, Cu, Co, Cd and Pb in cultivable soils because of 
utilization of agrochemicals and polluted water system, water prompted decay of soil quality (Rayment et. 
al., 2002; Kaur et al., 2014).Various metals like Cd, Cu, and Zn are accounted as transporting with industrial 
discharges, bedrock, and lake silt in acidic conditions (Steinnen E., Schindler D.).Heavy metals have more 
holding power in soil any longer than in different parts of the biosphere. Also, the rehashed utilization of 
water for water system may prompt the accumulation of toxic metals in agrarian soils and plants 
(Odoh,2011).The harmful impacts of heavy metals may rely on the dimensions and oxidation states and 
kinds of sources(Duruibe, J.O., and F.A. Nicholson), they can influence the nature of agrarian soils, including 
phytotoxicity. Obviously, soil is considered as the predominant mode for the heavy metals transportations to 
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human body through harvest or vegetables as a food (F.A. Nicholson).Many scientists (Lasat, M.M., Mireles 
F, Wei B., Gülten Yaylalı-Abanuz) affirmed that heavy metal contamination of surface soils is because of 
concentrated and mass industrialization and urbanization that has turned into a genuine worry in many 
developing nations since soil contamination is the beginning stage of transportation of the poisonous 
substances to all living things and in to the surrounding atmosphere. The sufficient insurance and rebuilding 
of soil biological systems polluted by poisonous metals require their analysis and remediation. 
Contemporary enactment regarding ecological security and general wellbeing, at both national and universal 
level, depend on information that gives details about physico-chemical properties of natural phenomenon, 
particularly those related to our food chain (A. Kabata-Pendias). While soil study would give an 
understanding into toxic metal speciation and bioavailability, efforts for remediation of polluted soils would 
give insight of origin of pollution, soil chemistry, and impacts of these toxic metals. Evaluation of toxic metals 
status in soil is a best logical way which help authority to control pollution and saving soil and biological 
systems on the earth (Q. Zhao). 

 
MATERIAL AND METHODS 
Study Area 

This study was carried out around the Mahad MIDC area. The study sites covers the area from 
different agricultural fields.  

 
Material Required 

Soil sample, Plastic bag, Shovel, 2 mm sieve, Beakers, Electronic balance, Hot plate, Measuring 
cylinder, Funnel, 100 ml air tight bottle, Whatman filter paper No. 42, Distilled water, Double distilled water. 

 
Sample Collection 

Soil samples were collected using cleaned shovel at 15cm depth and stored inpolythene bags. The 
samples were mix, gently homogenized and sieved through 2-mm-mesh sieve.  Air drier was used for the 
drying of soil samples and placed in electric oven at a temperature of 40 °C approximately for thirty minutes. 
For further process obtained powder was kept at room temperature. 

 
Instrument Required 
Atomic Absorption Spectrophotometer. 
 
Result and discussion 
Iron 
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The maximum concentration of iron was 151.2 mg/Kg and mean 78.88mg/Kg observed during pre-
monsoon season. While during post-monsoon season maximum was 131.3mg/Kg with average value 74.42 
mg/kg. The soil of the Konkan region is red soil having high concentration of the iron contents. Results 
obtained was almost similar to Borkar V.S. (2018) and these are hardly distinguishable from the analysis of 
soil carried out by Omar. A. Al-Khashman (2004). 

 
Copper 

 
The maximum concentration of Copper before monsoon was 6.05mg/Kg with average of 4.01mg/Kg. 

The concentration of Copper was maximum up to 7.34mg/Kg with average value 4.98mg/Kg after the 
monsoon. The concentration of Copper in the soils of Poland was found to be 5 mg/kg; but, the studies 
carried out by other researcher’s shows higher values (Baize and Sterckeman, 2001; Blaser et al., 2000; 
Steinnes et al., 1997; Thuj et al., 2000). 

 
Zinc 

 
 

The Zinc metal maximum concentration was 1.1mg/Kg with average value 0.174mg/Kg before the 
monsoon and after the monsoon it was 2.22mg/Kg with average value 0.9506 mg/Kg. almost similar values 
of Zn contents was observed in Harare, Zimbabwe(F. Mapanda et.al. 2004) but more zinc was detected in 
Norway (53.8 mg/kg; Steinnes et al., 1997), Vietnam rural soil (65.5 mg/kg; Thuj et al., 2000) and Switzerland 
forest soils (60 mg/kg; Blaser et al., 2000). 

 
 
 
 

0

2

4

6

8

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

m
g/

Kg

Samples site

Variation in Copper Concentration

Pre-Monsoon Post- Monsoon

0
0.5

1
1.5

2
2.5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

m
g/

Kg

Samples site

Variation in Zinc Cocentration

Pre-Monsoon Post-Monsoon



 
 
SOIL HEAVY METAL STATUS AROUND MAHAD MIDC AREA DISTRICT  RAIGAD MAHARASHTRA          vOlUme - 8 | issUe - 5 | feBRUaRY - 2019   

________________________________________________________________________________________ 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

4 
 

Manganese 

 
Manganese metals concentration was maximum upto111.2mg/Kg with average value of 40.44mg/Kg 

before the monsoon while after the monsoon it was maximum about 86.09mg/Kg with average 
43.35mg/Kg.The values obtained are much lower than the reported values in soil analysis at industrial area, 
Turkey (Gülten Yaylalı-Abanuz, 2011) and Thrace Region, Turkey (Mahmut Coskun, 2004).however it was 
found to be more than study carried out at Haryana, India (R.S. Malik, 2017). 

 
Nickel 

 
Before the monsoon Nickels concentration was maximum about 1.15mg/Kg with average 0.782 

mg/Kg. and after the monsoon its maximum value was 0.91mg/Kg and average was 0.581mg/Kg.The mean 
Nickel contents was found to be about three times lower than the soil of Poland (K. Loska et al, 2004)also 
quite low concentration was observed than in the Switzerland forest soils (Blaser et al., 2000). 
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Chromium 

 
Chromium’s concentration was maximum up to 0.92mg/Kg with mean value 0.577mg/Kg before the 

monsoon while after the monsoon it was observed to be high up to 1.02mg/Kg and average 0.735mg/Kg. 
This heavy metals in Vietnam   indicates considerably more elevated amounts: 80.8– 116.7 mg/kg. 
Furthermore, 23.2– 174.5 mg/kg for urban soils (Thuj et al., 2000),likewise in the forest of Switzerland it was 
higher (Blaser et al., 2000). 

 
Cobalt 

 
Before the monsoon maximum concentration of cobalt was found to be 1.02mg/Kg and average was 

0.4626mg/Kg. After monsoon the maximum concentration was found to be 3.1mg/Kg while the mean was 
0.942mg/Kg. The mean concentration of cobalt in the soil was much lower than the 16.9 mg/kg, Chennai, 
Southern India, (A. K. Krishna, 2007) and Central India (K.S.Patel, 2015). 

 
Lead 
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The lead concentration was ranged from 0.34mg/Kg to 3.46mg/Kg with average 1.49mg/Kg before 
the monsoon. After the monsoon it was ranged from 0.97mg/Kg to 2.73mg/Kg with an average of 
1.61mg/Kg. The obtained mean content was very low compared to the topsoil’s of the Baltic countries 
(Reimann et al., 2000), soils analyzed by Baize and Sterckeman (2001) and Norwegian soils (Steinnes et al., 
1997). 

 
CONCLUSION 

The present investigation shows that the soil contamination by industrial effluent is increasing day 
by day. Presence of heavy metals in the soil is worrying condition for all organisms in the surrounding area of 
Mahad MIDC. This study provide an important data in relations to soil contamination which could be further 
useful to investigate the industrial pollution influence on soil quality. Obligatory actions like biodegradation 
and bioremediation policies are need to be followed for the industrial effluents before release into the 
atmosphere to secure all living organisms and human life. 
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ABSTRACT 

 

The world is growing fast with the technology. Due to the use of information technology is increased; every 

activity may have to perform on the computers. The one roof covers the huge activities in the information 

technology. The internet has bounded the core group of people. There are the people are using social media to 

connect with the people in the entire world. The Social media is used to viral messages over the internet. As the 

social media playing the very important role in accessing and providing the related information. There are 

many sources of social media which are used to communication on the internet. In that Twitter, YouTube, 

Whatsapp, Facebook etc. are the common using applications which people are using for communicate over the 

internet. These application can operated from the another applications through computer. Some social media 

applications provide the developer tool to perform such development operations. 

Keywords :  Technology,  Social Media, Internet, Twitter, Viral, Applications, Communicate. 

 

I. INTRODUCTION 

 

The 21st century is the going forward with the 

digitalization. The use of social media is increased in 

this today’s world. Many social media applications 

are now a days increasing as per increasing rate of the 

technology. The growing phenomena of social media, 

such as: Facebook, Twitter, Linkedin, and Instagram, 

with each one has its own characteristics and its 

usages, are constantly affecting out societies (A 

Literature Review on Twitter Data Analysis, Hana 

Anber, IJCEE, Volume 8, Number 3, June 2016, Page 

No. 1).  It is now very difficult to keep things secret 

in the social media. The Information posted on the 

social media applications is circulating vastly over the 

internet. The time of viral the messages is decreased 

today due to the social media. Twitter-API is a 

widely used application to retrieve, read and write 

twitter data (A Literature Review on Twitter Data 

Analysis, Hana Anber, IJCEE, Volume 8, Number 3, 

June 2016, Page No. 2). Retweet in twitter is the 

agreement action to a specific tweet, as in some cases 

the user passes information to his/her audiences to 

express their opinion on a particular tweet. The 

mechanism of retweet ability plays a prominent role 

in information diffusion (A Literature Review on 

Twitter Data Analysis, Hana Anber, IJCEE, Volume 8, 

Number 3, June 2016, Page No. 4).  

 

The aim of this paper is Handle the twitter posts 

through the third party application from the 

computer. Twitter is an important platform for 

journals as studies have shown that journals with 

Twitter accounts have higher number of tweets and 

citations of their articles, when compared with other 

journals (Ortega, 2017). The tweets which contained 

links to research articles were identified using a two-

step process. First, the tweets containing Uniform 
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Resource Locators (URLs) were filtered. From this 

filtered list, further filtering was carried out based on 

the presence of any one of the keywords ‘doi’, ‘article’ 

and ‘issue’ to identify the candidate tweets 

(Understanding the Twitter Usage of Humanities and 

Social Sciences Academic Journals,  Aravind Sesagiri 

Raamkumar, Page No. 2). 

  

Social media has become a valuable marketing tool 

for publishers to promote research articles (Thelwall, 

Haustein, Larivière, & Sugimoto, 2013). 

 

The Twitter can be handled by the Asp.net Model 

View Controller (MVC). How it will work and 

outputted is demonstrated in this research paper and 

demonstrated below. 

 

II. EXISTING WORKING OF THE TWITTER 

 

It could be said that a micro-blog is a platform in 

which users share short messages, links to other 

websites, images or videos. Normally a message on a 

micro-blog is written by one person and read by a 

number ranging from zero to hundreds of thousands 

of people, which in this context are called followers 

(Sentiment analysis in Twitter, November 2012, pp 1 

28). 

 

 
Fig 1. Working of twitter. Source:- Twitter 

 

 

 

III.  METHODS AND MATERIAL 

 

A. Handling twitter using .Net MVC in C#:-  

Here is step by step guide to post tweet automatically 

to your twitter handler using C# .Net MVC. At the 

time of the publishing our website on the internet, 

we can tweet the same thing at the same time 

automatically. 

Configuring your twitter handler access tokens:- 

Initially, it is required to give the twitter account 

credentials to get access tokens, secret key and the 

content key.  

Step 1:- Login with your credentials on twitter site. 

Once you are done with the login go to link 

developer site url  https://apps.twitter.com/ 

Step 2:- You will see button Create New App as 

below. 

— Create new app  — 

 

Fig 2 : Screen showing “Create new app” button 

When you click on “Create an app” button, it will ask 

for “Apply”. Click on it. It will show following 

screen:-  

http://www.ijsrcseit.com/
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Fig  3 : Click on Create new app 

 

After clicking “Create an app” it will ask for account 

details and other credentials as below.  

 

Fig 4 : Credentials for developer account 

 

After clicking on the button you will get the Create 

an application form. 

— Create new app form  — 

 

Fig 5 : Credentials for app 

Step 3: Fill the form as your app details. 

Name – Enter the Name of the Twitter app you are 

creating. 

Description – Enter the Description of the App which 

you are creating. 

Website – Enter the Name of the website where you 

are going to Use this Code or App.(the website URL 

should be genuine or else you will not able to create 

the App) 

Callback URL – Enter the Callback URL when after 

authentication the user will go. 

To go through the developer work, firstly you need 

to accept the term and conditions. That’s are also 

called as Developer Agreement. Then you are able to 

create you app. When you are done with app 

development then you can see the screen as below:- 

— App Details  — 

 

 

Fig 6 : Created app details 

Step 4 :- Now you can see the “App details”, “Keys & 

Tokens” and “Permission” tabs on the screen. 

Click on the “Keys and Tokens”. It will bring you to 

the confidential details. 
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— Keys and Access Tokens  — 

 

Fig 7 : Keys and Access Tokens 

Step 5:- Now you are on the screen where you can 

see the “Consumer API” keys (API Keys and API 

Secret Key). But at the same time you can see that the 

“Access token” and “Access token secret” keys are 

still not generated.  

To generate them click on “Create”. 

— Access Token  — 

 

Fig 8 : Access Tokens 

After the clicking on the “Create” button, you can get 

the “Access token” key and “access token secret” 

sequentially on the screen. It looks as below:- 

 
Fig 9 : Access token and token secret 

Remember them strictly because the posting on the 

twitter is not possible without these credentials. 

After configuring your twitter app, we will be 

moving towards the Web Application C# Part.  

B. Development  

Open the Visual Studio & Create a MVC Project. 

— Create new MVC Project  — 

 

Give the preferred name to the application and click 

on OK. 

Select MVC Project Option & Create It. 

 

Now, open the Solution Explorer on right & go 

to >>Models Folder >>Right Click >>”Add new Class 

File “>>Give the Name to class file as “Tweet.cs” 
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 Limitations 

o The enterprise (paid subscription) APIs include 

filtered firehose, historical search and engagement 

APIs for deeper data analytics, listening and other 

enterprise business applications [3].  

o Methods to retrieve data from the Twitter API 

require a GET request [3]. Methods that submit, 

change or destroy data require a POST [3]. A 

DELETE request is also accepted for methods that 

destroy data [3]. API methods that require a 

particular HTTP method will return an error if not 

invoked using the correct style [3]. HTTP 

Response Codes are meaningful [3]. 

IV. CONCLUSION 

 

The digitalization prefers the Improvisation and 

innovation in the technology. The use of social media 

is increased in this today’s world. Many social media 

applications are now a days increasing as per 

increasing rate of the technology. Twitter is one of 

the social media application which is used to provide  

information and news from worldwide. The Twitter 

developer tool provided by twitter and it can be used 

to develop twitter applications on twitter. The 

developer tool is also handled by the third party 

applications. It uses the access token and secret key to 

handle it from another application. Here I used the 

asp.net c# mvc to handle the twitter post through it. 

The paper shows the steps that defines how it will 

work to posting on twitter. 
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