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ABSTRACT 

Synthesis of coordination compounds have a demanding interest for the young researchers and inorganic 

chemists. Coordination chemistry is like the spinal cord of all chemistry. Co-ordination compounds play a vital role 

in the field medicine, drug designing, drug delivery and diagnosis of diseases. An extensive literature survey has 

revealed that complexes of transition metals with ligands analogous to 2, 6-diaminopyridine and ciprofloxacin have 

already been reported in the literature. The aim of the present work is to synthesis and characterizes the complexes 

of divalent metal such as Copper, Cobalt and Zinc by Molar conductivity measurements, Magnetic moments, Infrared 

Spectral and Ultra Violet Spectral studies. The most prominent metal ions which are biologically important in the 

3d- series are Zn (II), Cu (II) and Co (II). The metals have been chosen for the present work to study the coordination 

tendency towards 2, 6-diamino pyridine and ciprofloxacin hydrochloride as ligands.  

KEY WORDS: 2, 6-diaminopyridine complexes, Ciprofloxacin, Ethanol. 

I. INTRODUCTION 

The world of coordination compounds is a familiar, an unfamiliar, a new and an old world. Though the 

statement is seemingly paradoxical, it is nevertheless true. Currently, complexes embrace a great embodiment in the 

field of inorganic research. The rapidly developing field of bioinorganic chemistry is centre in the presence of 

coordination with living systems. In coordination chemistry large number of organic ligands was involved in the 

formation of complexes which possessed biological importance in various field like Molecular doping, drug 

designing and drug delivery and medicine. 

Probably the wide availability of magnificent physical techniques to inorganic chemists which had a great 

reason for the large amount of work has been reported in literature in the coordination chemistry of transition and 

non-transition metals (Bauhausen, 1962). The 3d-transition elements have been the central attraction, since the 

spectral and magnetic properties of the co-ordination compounds on these metal ions enable us to predict the 

geometry of these compounds with fair amounts of accuracy. As per literature survey transition metal ions 

particularly in 3-d series has been subjected for detailed investigation (Carlin, 1965). Co-ordination compounds have 

employed greatly in the field pharmaceutical, medicine and therapeutics, micro management and diagnosis of 

diseases (Fenton, 1995).  

Developing new coordination compounds using organic ligands that could act as a very good counter balance 

and gained high value in green chemistry for not using any toxic agents and organic solvents to carryout stabilizing 

act (Vinod Kumar, 2013; Sangeetha, 2015). The biological activity such as DNA binding and cleavage of transition 

metal complexes has been evaluated and reported in plenty of literatures (Wallis, 1996). When drug administrated 

as a metallic complex, the modified pharmacological and toxicological properties are exhibited. Cu2+ cation has 

extensively discussed that due to it slew of low-molecular-weight, Cu 2+ has as proved that it can act against various 

diseases such as rheumatoid, turberculosis, gastric ulcers, and cancers (Guangguo Wu, 2003; Sorenson 1976; Brown, 

1980; Williams, 1971; Ruiz, 1995).  

Currently, the structure of quinolone-metal complexes have been focused, however, the research on the 

nature of complexes is neither comprehensive nor deep (Zhengde Tan, 2012; Turel, 1997; 1994; Parker, 1998; 

Rodriguez, 1984). In the third generation quinolone family Ciprofloxacin (cpf) was widely considered as the best 

one. Crystal structure of metal complexes with cpf has been reported greatly. (Guangguo Wu, 2003; Turel, 1997; 

Turel, 1998; Yang, 1999; Wang, 2000). Ciprofloxacin can usually act as a bidentate ligand through the pyridone 

oxygen and one carboxylate oxygen. In the literature, diverse transition metal complexes of ciprofloxacin have been 

structurally characterized (Ketan, 2012). 

The macrocyclic metal complex resembles porphyrins and cobalamines and has great importance in natural 

system. (Mahmoud, 2014). Good ligands such as pyridine, 2, 2’-bipyridine and related molecules (Heterocyclic 

compounds). Due to possess of localized pair of electrons with one or more ring nitrogen atoms. This lead to 

formation of chain of novel Schiff base compounds which has very good stability and wide range of physical, 

chemical and microbial activity. 

Though anionic Schiff base ligands have been exploited for complexation, those with neutral Schiff base 

ligands have not been adequately studied (Usharani, 2013; Maurya, 1993; Bassett, 1978; Tarcero, 2003; Milvoic, 
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2003). Several Schiff base ligands derived from pyridine derivatives and their copper (II) complexes have also been 

found to inhibit the growth of tumor cells (Natarajan Raman, 2011).  

In the present investigation the experimental conditions adopted during the preparation of complexes were 

uniformly maintained. All the complexes were prepared in non-aqueous solvent media by adding an excess of the 

ligand to the metal ion. Hence it may be assumed that the configuration changes among the metal complexes reported 

here are not due to experimental conditions and the method of preparation. The most prominent metal ions which 

are biologically important in the 3d- series are Zn (II), Cu (II) and Co (II). 

Biotic components have an essential need of copper for their survival. Copper is a cofactor of a number of 

oxidizing enzymes including tyrosinase, lacbase, ascorbic acid and cytochrome oxidase. Copper is crudely 

distributed in all human tissues with highest concentration in liver, brain, heart and kidney. About 100mg of copper 

is present in a human body of weight of 70Kg. 

Cobalt is an important trace element in animal nutrition. Vitamin B12 is an important cobalt complex. Cobalt 

is also found in the enzyme Glumatic mutase. Cobalt deficiency causes pernicious anemia. Large amount of cobalt 

is harmful. Beer contains 1-15 ppm of cobalt. Hence heart failure is often reported among beer drinkers. It is also 

causes dietary deficiency of protein or thiamin. Vitamin B12 and its derivatives. They are mainly stored in the liver 

(Cotton, 1980). 

Zinc is a very important micro-nutrient. It is a cofactor in a number of enzyme systems especially carbonic 

anhydrase, several dehydrogenases, phosphatases and other catalyst. Zinc plays a most vital function in the synthesis 

of ribonucleic acid (RNA) (Bernard Oser, 1959).  

The present work reveals the coordination tendency of above mentioned biologically active metals such as 

Copper, Cobalt and Zinc towards 2, 6-diamino pyridine and ciprofloxacin hydrochloride as ligands. The synthesized 

complexes were characterized and confirmed by Molar conductivity measurements, Magnetic moments, Infrared 

Spectral and Ultra Violet Spectral studies. 

2. EXPERIMENTAL TECHNIQUES AND ANALYTICAL METHODS 

The details of materials employed at the various stages of this investigation, method of purification of 

solvents, various physico-chemical methods such as, conductivity measurements and spectral studies were employed 

in characterizing the metal complexes 

Chemicals Employed and Their Purification Methods: 

Ethanol: Ethanol of a high degree of purity was employed in the preparation of complex. The rectified spirit so 

obtained was dehydrated to pure (or) absolute ethanol in the following procedure (Vogel, 1978). The rectified spirit 

was poured into a round bottom flask. Sodium sulphate which had been freshly ignited and allowed to cool in a 

desiccator was added to the content in the RB flask. The flask was fitted with a condenser allowing water circulation 

and was refluxed for 6 hours in heating mantle. This mixture was allow standing overnight and distilled by preventing 

the carryover of Calcium Oxide in the vapor stream attaching a receiving flask protected by calcium chloride guard 

tube. The absolute ethanol was collected discarding the first 20 ml of distillate.  

Metal Salts: Cobalt chloride, Cobalt sulphate, Nickel sulphate, Iron carbonate, Zinc sulphate, Copper sulphate, 

Copper chloride. 

Preparation of 2, 6-Diaminopyridine Complexes: 

Preparation of Co (II) Chloride complexes: The solvent used for the formation of Cobalt complex was Ethanol. 

About 1 gram of Cobalt chloride was weighed separately in an electronic balance. About 2.6 gram of 2, 6-

diaminopyridine was weighed accurately and dissolved in ethanol and CoCl3 is also added. This mixture was refluxed 

for six hours in a heating mantle. The refluxed mixture was cooled and transferred to a china dish which was subjected 

to evaporation in a water bath until a small amount of solid was obtained. Finally the complex was purified, then 

conductance and spectral studies were carried out. 

Preparation of Cu (II) complexes: The solvent used for the formation of Copper complex was Ethanol. About           

1 gram of CuSO4.5H2O was weighed separately in an electronic balance. About 2.6 gram of 2, 6-diaminopyridine 

was weighed accurately and dissolved in ethanol and CuSO4.5H2O is also added. This mixture was refluxed for six 

hours in a heating mantle. The refluxed mixture was cooled and transferred to a china dish which was subjected to 

evaporation in a water bath until a small amount of solid was obtained. Finally the complex was purified, then 

conductance and spectral studies were carried out. 

Preparation of Co (II) sulphate complexes: The solvent used for the formation of Copper complex was Ethanol. 

About 1 gram of CoSO4 was weighed separately in an electronic balance. About 2.6 gram of 2, 6-diaminopyridine 

was weighed accurately and dissolved in ethanol and CoSO4 is also added. This mixture was refluxed for six hours 

in a heating mantle. The refluxed mixture was cooled and transferred to a china dish which was subjected to 

evaporation in a water bath until a small amount of solid was obtained. Finally the complex was purified, then 

conductance and spectral studies were carried out. 

Preparation of Zn (II) complexes: The solvent used for the formation of Zinc complex was Ethanol. About 1 gram 

of Zinc Sulphate was weighed separately in an electronic balance. About 2.6 gram of 2, 6-diaminopyridine was 
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weighed accurately and dissolved in ethanol and ZnSO4 is also added. This mixture was refluxed for six hours in a 

heating mantle. The refluxed mixture was cooled and transferred to a china dish which was subjected to evaporation 

in a water bath until a small amount of solid was obtained. Finally the complex was purified, then conductance and 

spectral studies were carried out. 

Preparation of Ciprofloxacin Complexes: 

Preparation of Co (II) sulphate complexes: The solvent used for the formation of Cobalt complex was Ethanol. 

About 1 gram of CoSO4 was weighed separately in an electronic balance. About 2.6 gram of was ciprofloxacin 

weighed accurately and dissolved in ethanol and CoSO4 is also added. This mixture was refluxed for six hours in a 

heating mantle. The refluxed mixture was cooled and transferred to a china dish which was subjected to evaporation 

in a water bath until a small amount of solid was obtained. Finally the complex was purified then conductance and 

spectral studies were carried out. 

Preparation of Cu (II) complexes: The solvent used for the formation of Copper complex was Ethanol. About 1 

gram of CuSO4.5 H2O was weighed separately in an electronic balance. About 2.6 gram of ciprofloxacin was weighed 

accurately and dissolved in ethanol and CuSO4.5 H2O is also added. This mixture was refluxed for six hours in a 

heating mantle. The refluxed mixture was cooled and transferred to a china dish which was subjected to evaporation 

in a water bath until a small amount of solid was obtained. Finally the complex was purified, then conductance and 

spectral studies were carried out. 

Preparation of Cu (II) Chloride complexes: The solvent used for the formation of Copper complex was Ethanol. 

About 1 gram of CuCl2 was weighed separately in an electronic balance. About 2.6 gram of ciprofloxacin was 

weighed accurately and dissolved in ethanol and CuCl2 is also added. This mixture was refluxed for six hours in a 

heating mantle. The refluxed mixture was cooled and transferred to a china dish which was subjected to evaporation 

in a water bath until a small amount of solid was obtained. Finally the complex was purified, then conductance and 

spectral studies were carried out. 

Preparation of Zn (II) complexes: The solvent used for the formation of Zinc complex was Ethanol. About 1 gram 

of Zinc Sulphate was weighed separately in an electronic balance. About 2.6 gram of ciprofloxacin was weighed 

accurately and dissolved in ethanol and ZnSO4.7 H2O is also added. This mixture was refluxed for six hours in a 

heating mantle. The refluxed mixture was cooled and transferred to a china dish which was subjected to evaporation 

in a water bath until a small amount of solid was obtained. Finally the complex was purified, then conductance and 

spectral studies were carried out. 

Instrumental Methods: All the complexes were analyzed for the following data,  

 Electrical Conductivity 

 Magnetic Susceptibility 

 Infra-red Spectrum 

 Electronic Spectrum 

Electrical Conductivity: The conductance is a measure of the ease with which the current is passed through the 

solution. Equivalent conductance is generally used in the study of electrolytic solution. However, in the case of 

complex compounds molar conductance is of immense importance. 

  Molar conductance of the solvent depends on the number of ions present in the solution, degree of 

dissociation mobility of ions and temperature. Thus from the molar conductance electrolytic nature of the complexes 

may be found out. 

Conductance measurements of the complexes in solutions were made mainly to verify the ionic formulations 

of the complexes. A Toshiniwal’s conductivity bridge with dip-type platinised platinum electrodes was employed 

for these measurements. The solvent used was ethanol and it was purified by distillation as mentioned earlier. Molar 

conductance in the solvent depends on the number of ions present in the solvent and therefore the molar conductance 

of the electrolytic nature of the complex, may be found out. All the measurements were corrected for the conductance 

of solvents by subtracting the conductance of pure solvent from that of the solutions. The cell constant was first 

determined by measuring the conductance of 0.1M KCl solution whose specific conductivity was known accurately 

from literature. The value of the cell constant was found to be .98cm-1. Usually solutions of the order of 10-3 M were 

employed for the conductivity study. Molar conductance was calculated using the following equation.  

Molar Conductance = 1000*Specific Conductance / Molar Concentration 

µ = 1000K / C 

C= Molar concentration, K= Specific conductance in ohm-1cm-1, µ= Molar conductance in ohm-1cm2mol-1, 

Specific Conductance = (1/R)*(1/a). 

From the range of molar conductance the type of complex 1:0, 1:1, 1:2 or 1:3 could be assigned and 

accordingly the formula of the complex, whether it is associated or disassociated or polymeric might be assigned. 

Magnetic Susceptibility Measurements: The determination of magnetic susceptibility of complexes was carried 

out at room temperature by “Guoy Method” From the magnetic susceptibility the effective magnetic moments of 

various complexes were calculated. 
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The formula used in the magnetic susceptibility measurements of the complex is,  

106𝑋 =
𝛂 + 𝛃𝐅’

𝑊
 

Where, F’ = Corrected force [F-ð] in mg, β = Calibrant constant, α = .029 x Volume of air, W = Weight of 

the substance in gram, X = Gram susceptibility. 

The effective magnetic moments of the complexes were calculated using the relation 

µeff = 2.84(X’MT) 1/2BM 

  Where, X’M = Molar susceptibility, T= Absolute temperature [3030K]. 

The weight of the empty dry Gouy tube was measured in the absence and in the presence of magnetic field. 

In order to evaluate the value of tube calibrant constant, the tube was filled with the calibrant HgCo (CNS)4 up to the 

mark and the weights were measured in the absence and in the presence of the magnetic field. 

The calibrant was removed and the Guoy tube was washed and dried. Then the complex whose magnetic 

moments to be determined and powered well and filled up to the mark in the Guoy tube and was suspended vertically 

by the means of an aluminium chain from the pan of a semi micro one pan mettle balance, such a way that the bottom 

of the tube was at the center of pole pieces. The mark at the top of the tube was essentially carried out of the magnetic 

field. Under these conditions, when the field was on, the cylindrical sample experienced magnetic gradient causing 

an apparent changes in the weight of the sample. A compound with several unpaired electrons per molecule would 

be expected to show greater paramagnetic effect. 

Finally, the tube was filled with water and its weight was measures in the absence of magnetic field. From 

this the volume of the specimen was found out. Using the above formulae magnetic susceptibility and effective 

magnetic moments were calculated after making proper diamagnetic corrections. 

Infra-Red Spectra: The spectra were measured in the region, 4000-400cm-1. As it is not required to interpret all the 

IR bands, it was attempted to assign to only the most important bands in the spectra of ligands and their complexes 

and there from decided the atoms of the ligands involved in coordination to the metal ions. 

This was further substantiated by the appearance of the bands in the far IR region (200-50cm-1) due to the 

metal atom bands. The IR spectra of the ligands and the complexes were recorded in the solid state using KBr Pellet 

techniques. 

Ultra Violet Spectroscopy: The electronic spectra of the complexes in water solvent were recorded on a recording 

ultraviolet- visible photometer provided with 1 cm matched quartz cell, for various wavelengths. The maximum 

values corresponding to the peaks were noted. 

3. RESULTS AND DISCUSSIONS 

 The detailed preparation of complexes 2, 6-diamino pyridine and Cu, Co, Zn and their analysis were 

described in the previous chapter. The analysis and interpretation of the results are given in this chapter. The molar 

conductance of the complexes was measured in alcohol. For the measurement of conductance 10-3 solutions were 

used. The conductance data are given in Table.2. The magnetic susceptibility measurements are given in the table.3.  

The infrared spectra of the ligand and the complexes in the range 400-4000 cm-1 in KBr pellets were recorded. The 

Infrared spectral bands along with their probable assignments are given. 

Analysis of Complexes: The analytical data shows that 2, 6-diaminopyridine acts as a bidentate ligand and denotes 

octahedral geometry for all the four complexes and the anions are involved in the coordination with the metal ions. 

The colors of the complexes are given in Table.1. 

Conductivity Measurements: The Molar conductance expected for Cobalt, Copper and Zinc complexes are given 

in Table.2. The Conductance expected for a 1:0, 1:1, 1:2 and 1:3 electrolytes in alcohol are given in the following 

table. 

Table.1. The Expected Molar conductance of Cobalt, Copper and Zinc complexes 

Molar conductance  Ohm-1cm2mol-1 Type of electrolyte 

0-80 1:0 

80-170 1:1 

170-300 1:2 

300-400 1:3 

From the conductance values, it strongly reveals the complexes are 1:0 electrolytes. Based on the molar 

conductance data of the complexes, the prepared complexes may be assigned the following composition; 

[CoL2Cl2], [CoL2SO4], [CuL2SO4], [ZnL2SO4] 

Where L = 2, 6-diaminopyridine. 

Magnetic Susceptibility Measurements: Table.3, reveals the magnetic moments [µeff] of the synthesized 

complexes. Low spin octahedral complex Co (II) usually have the value of 1.9 BM (Burge, 1973). The 

experimentally observed values of 2.3 BM. for CoSO4 and 2.6 BM. for CoCl2 complex indicating the octahedral type. 
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  High spin Octahedral Complex Copper (II) usually have magnetic moment 1.7-2.1 BM due to orbital 

contribution because of the intrinsic angular momentum, ground state. The magnetic moment of Copper (II) complex 

was found to have magnetic moment value of 1.039, however analytical data suggest octahedral geometry. High spin 

Co (II) Complex usually have magnetic moment of 4.7-5.2 BM. The experimentally observed values 5.33BM. For 

CoSO4 with ciprofloxacin complex indicating the octahedral geometry. The experimentally observed values 

2.52B.M. For CuSO4 and 2.8BM. For CuCl2 ciprofloxacin complex indicating the octahedral geometry. The 

magnetic moment of Zn (II) Sulphate for both ligand complexes is Diamagnetic respectively. 

IR Spectra: The comparison of IR spectra of the ligand 2, 6-diaminopyridine and its complexes give a good evidence 

for ascertaining the band positions of various vibrations. The shifts in the bands stand as evidence and give some 

clues regarding the mode of linkage in the complexes. There is shift in the N-H stretching of amino group and C-N 

stretching of the ring in 2, 6-diaminopyridine. The frequencies are lowered suggesting the coordination of –NH2 and 

nitrogen of the pyridine ring (Haghighi, 1980)  

The N-H stretching of cobalt complex is lowered by 50cm-1 and the C-N vibration allowed by 47cm-1. This 

is strongly favored the Co-ordination of –NH2 and nitrogen of pyridine (Guru Prasad, 2013; Mathammal, 2015). The 

N-H stretching of Zn complex is lowered by 16.31cm-1 and C-N vibration lowered by 44 cm-1. This is strongly 

favoured the coordination of NH2 and nitrogen of pyridine. In Copper complex the C-N vibration is decreased by    

47 cm-1.       

The comparison of Infrared spectra of the ligand ciprofloxacin and its metal complexes indicate the complex 

formation. There is shift in the N-H Stretching of amino group and C-N Stretching of the ring in ciprofloxacin. The 

frequencies are lowered suggesting the coordination of NH2. The N-H stretching of Copper complexes is lowered by 

136cm-1and C-N vibration lowered by13 cm-1.  

The N-H stretching of Cobalt complexes is lowered by 187cm-1and C-N vibration lowered by 18 cm-1. The 

N-H stretching of Zinc complexes is lowered by 95cm-1and C-N vibration lowered by 16 cm-1. The spectral 

assignments strongly favored the coordination with N-H of ciprofloxacin. 

Electronic spectrum of complexes: Electronic spectra of the complexes are taken in order to predict the geometry 

of the complexes, since depending on the geometry of the complexes; the number and position of spectral bands and 

also the band intensity are affected (Cross, 1964). The electronic spectra of Co (II) complexes consist in general of 

three spin allowed transitions, although it will not possible to observe, all the three bands. In the electronic spectra 

of high spin octahedral complex one should expect 3 bands corresponding to the transition. 
4 T1g   4T2g 

4 T1g      4A2g 
4T1g   

4T1g (P) 

The expected transition for Co (II) complexes of geometries are, 

Geometry    Transition 

 

Octahedral   4 T1g    4T2g  

  

     4 T1g     4A2g 

  

   4T1g    
4T1g (P)     19529 cm-1 

Spectra for copper complexes: The ground state in an octahedral field of Cu (II) is unstable due to Jahn-Teller 

distortion. Hence a very few regular octahedral copper (II) complexes exist. Because of the operation of Jahn-Teller 

effect on the 2eg ground state octahedral distortion is observed. The t2g-eg separation in a regular octahedral copper(II) 

complex varies from about 13000 cm-1 for CuO6 to about 18000cm-1 for CuN6. In the distorted versions there of 

several absorption bands may be expected in these regions corresponding to transitions from components of t2g to x2-

y2. In general there will be a marked tetragonal splitting if the eg level such that z2 lies from 1500cm-1 to 6000cm-1 

below x2-y2 and will give rise to absorptions in those energies, in tetragonal six coordinated molecules three 

transitions can be expected, though they may not always be resolved. The z2 -- x2- y2 transition appears at relatively 

low energy indicating the splitting of the eg caused by due tetragonal distortion. The expected transition for Cu (II) 

ciprofloxacin complexes of geometries are, CuCl2 gives frequency 12961 cm-1 and CuSO4 gives frequency      

13158cm-1. 

Zinc complexes with 2, 6-diamino pyridine and ciprofloxacin: Zinc has 3d104s2 configuration and in the Zn (II) 

complexes, it has a complete shell of electron and therefore there is no possibility of d-d transitions. 

14940 cm -1 
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Structure of 2,6-diaminopyridine complex 

Formation of the complex: Considering the analytical, conductance, magnetic moments, IR and electronic spectral 

data, the bidentate nature of the ligand in the complexes are assigned the following structure. 

 
Structure of 2, 6-Diaminopyridine Complex, Where M = Co, Cu and Zn. 

 

 
Figure.1. Structure of Ciprofloxacin Complex  

 

  
Figure.2. IR spectra of Cobalt Chloride with 2,6-diaminopyridine 

  
Figure.3. IR spectra of CoSO4 with 2,6-diaminopyridine 

  
Figure.4. IR spectra of CuSO4 with 2,6-

diaminopyridine 

Figure.5. IR spectra of ZnSO4 with 2,6-diaminopyridine 
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Figure.6. IR spectra of Ciprofloxacin Figure.7. IR spectra of CoSO4 with Ciprofloxacin 

  
Figure.8. IR spectra of CuCl2 with 

Ciprofloxacin 

Figure.9. IR spectra of CuSO4with Ciprofloxacin 

  
Figure.10. IR spectra of ZnSO4 with 

Ciprofloxacin 

Figure.11. UV Spectra of 2,6-diaminopyridine 

  
Figure.12. UV Spectra of CoCl3 with 2,6-

diaminopyridine 

Figure.13. UV Spectra of CoSO4 with 2,6-

diaminopyridine 

  
Figure.14. UV Spectra of CuSO4 with 2,6-

diaminopyridine 

Figure.15. UV Spectra of ZnSO4 with 2,6-

diaminopyridine 

  
Figure.16. UV Spectra of Ciprofloxacin Figure.17. UV Spectra of CoSO4 with Ciprofloxacin 
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Figure.18. UV Spectra of CuCl2 with 

Ciprofloxacin 

Figure.19. UV Spectra of CuSO4 with Ciprofloxacin 

 
Figure.20. UV Spectra of ZnSO4 with Ciprofloxacin 

Table.1. Color of the Complexes 2, 6-diaminopyridine 

CoCl3 with 2,6-DAP Black  

CoSO4 with 2,6-DAP Black 

ZnSO4 with 2,6-DAP Black 

CuCl2 with 2,6-DAP Black 

Ciprofloxacin 

CuSO4with Ciprofloxacin Pale yellow 

CoSO4 with Ciprofloxacin Pale green 

ZnSO4 with Ciprofloxacin White 

CuCl2 with Ciprofloxacin Brown 

Table.2. Molar Conductance 2, 6-diaminopyridine 

Complex 
Molar conductance 

ohm-1cm2mol-1 
Type of Electrolyte 

CoL2Cl2 25.98 1:0 

CoL2SO4 23.34 1:0 

CuL2SO4 23.44 1:0 

ZnL2SO4 26.67 1:0 

Where L = 2, 6-diaminopyridine 

Ciprofloxacin 

Complex 

M(cfH)Cl2 

Molar conductance 

ohm-1cm2mol-1 
Type of Electrolyte 

CuCl2 20.58 1:0 

CoSO4 13.72 1:0 

CuSO4 45.08 1:0 

ZnSO4 25.48 1:0 

Table.3. Magnetic Susceptibility 2, 6-diaminopyridine 

Complex µ eff  (B.M)  Magnetic Behaviour 

CoCl3 2.607 para 

CoSO4 2.46 para 

CuSO4 1.03 para 

ZnSO4 - dia 

Ciprofloxacin 

Complex µ eff ( B.M)  Magnetic Behavior 

CuCl2 2.8 para 

CoSO4 5.33 para 

CuSO4 2.52 para 

ZnSO4 - dia 
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4. CONCLUSION 

The present study deals with the preparation of the transition metal complexes with 2, 6-diaminopyridine 

and ciprofloxacin. Four 2, 6-diaminopyridine complexes are prepared. Cu (II), Co (II) and ZnSO4 and their structures 

are assigned on the basis of molar conductance, magnetic moments, electronic and IR spectral data. The analytical 

data, Magnetic moments and electronic spectra suggest the 2, 6-diaminopyridine as a bidentate ligands and the 

complexes are in octahedral geometry. The conductance data suggests that the complexes are1:0 electrolytes. In all 

the cases the Infrared spectral data reveals that the ligands have the amino nitrogen coordinated to the metal ion. The 

shift in the N-H stretching frequency of the complex confirms the coordination of the amino nitrogen. In conclusion 

the complexes have been synthesized and characterized by molar conductance, IR and Electronic spectra. The 

analytical and magnetic moment valued suggest the octahedral geometry. 
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