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Abstract: 

Eight new mixed ligands metal complexes have been prepared by the reaction of Fe(II), Co(II), Ni(II) and Cu(II) with (1:1:1 

molar ratio) of ciprofloxacin - eugenol or levofloxacin - eugenol mixed ligands in alkaline medium. The coordination of the 

mixed ligands toward metal ions has been anticipated in the light of elemental analysis, molar conductance, spectral infrared 

(IR), ultraviolet-visible (UV-Vis) and magnetic measurements were bidentate ligands. Electronic and magnetic data suggested 

the octahedral configuration for all these new complexes. The molar conductance data for the metal complexes show non-

electrolytic behaviour in DMF solvent and non-electrolytic properties, also they were no conducting electrical current. The 

biological activity of the prepared complexes was studied with positive and negative Gram-positive bacteria and good 

antibacterial results. 
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1. Introduction: 

Eugenol, which is the first ligand used in this 

work is anally chain-substituted guaiacol, a member of 

the allylbenzene class of chemical compounds[1][2] . 

While Ciprofloxacin the second ligand used is an 

antibiotic treat a number of bacterial infections [3]. 

This includes bone and joint infections, intra 

abdominal infections, certain type of infections 

diarrhea, respiratory tract inflections, skin infections, 

typhoid fever, and urinary tract infections [4]. Finally, 

the third ligand used is Levofloxacin, which is 

important antibacterial antibiotic and some types of 

gastroenteritis [5]. In theoretical studies, it was noted 

that ligand can be effective against advanced types of 

viruses such as Corona virus[6] Interested research in 

the field of complexes chemistry the metallic elements 

that contain a mixture of ligand, their clear and 

important role in physiological and biological 

processes as anti-microbiological compounds. Based 

on that, a large part of the coordination chemistry. 

The later tones contain a mixture of ligands that 

contain oxygen and nitrogen donor atoms with the 

metallic elements in different oxidation states, in view 

of the great important of equipment containing a 

mixture of ligands, a complexes personalized by 

chemical, physical and spectral technique [7][8]. 

 

2. Experimental 

2.1.  Materials and measurement: 

All Chemical reagents used were purchased from 

BDH and used as provided All metal(II) salts were 

used as chlorides, supplied by either Merck or Fluka, 

also ethanol, dimethyl foramaide (DMF) diethyl ether. 

2.2. General Preparing of the Mixed Ligands Metal 

Complexes: 

Dissolve 0.5 mol of ciprofloxacin or Levofloxacin 

with 0.5 mol of eugenol in 25 ml of ethanol and add 

0.5 mol KOH at PH 9-10 and add 0.5 mol of 

MCl2.XH2O with reflux for 2-3 hours with stirring. 

The precipitation was filtered and washed with 25 ml 
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of distilled water and 10 ml of ether and dried in oven 

at 70°. 

3. Antibacterial Activities:  

The new mixed complexes (1-8) were tested as  

antibacterial compounds agonist Gram negative E. 

Coli and Gram positive Staphylococcus and Gram 

negative, E .coli  in  dimethyl formamide (DMF) and 

sample from 1 to 200 µg/ml were used. Their anti-

bactericidal activities were evaluated by the well-

diffusion method. 1 cm3 of a day broth culture 

containing 106 CFU/cm3 was placed in sterile Petri-

dishes. Molten nutrient agar(15 cm3 ) kept at ca. 45oC 

was then poured in the Petri-dishes and allowed to 

solidify. Then holes of 6 mm diameter were punched 

carefully using a sterile cork borer and these were 

completely filled with the test solutions. The plates 

were incubated for a day at 37oC.[9] tables (6) 

4.  Results and Discussion 

Tables (1-5) show the results of the conductivity data, 

IR spectroscopic, electronic spectra, magnetic moment 

data, metals % , CHNS and physical properties of 

complexes. On the basis of elemental analyses (Table 

1) the complexes were found to have ML1L3.2H2O and 

ML2L3.2H2O, M= Fe(II), Co(II), Ni(II) and Cu(II) 

(L1= Ciprofloxacin, L2= Levofloxacin and L3= 

Eugenol composition [10]. 

Molar conductivity measured I DMF solution of these 

complexes indicates that these complexes are non-

electrolytes [11][12][13]. Molar conductivity values in 

DMF at 10-3 M suggest that, these complexes are non-

electrolytes and do not conduct an electric current and 

when dissolve in water, they do not produce ions. This 

means that ligands are become anionic via 

complexation due to their losing the proton and they 

make with the central cationic metals the non-ionic 

coordinating complexes spheres. But these molar 

conductivity values can not specified whither these 

ligands are bidentate ligands or not , and this is proved 

by CHN and magnetic investigations [14]. 

3.1. IR spectra of complexes: ciprofloxacin ligand 

spectrum shoes three bands at 1120, 1114 and 1160 

cm-1 which may be assigned to three C-O group 

respectively [15]. 

The band of C=O appeared at 1625 cm-1, symmetric 

CO2 and asymmetric CO2 groups shown at 1384, 1625 

cm_1 respectively. Levofloxacin ligand shown C-O at 

1118, 1150 and 1158 cm-1, C-O at 1620 cm-1 and 

symmetric and asymmetric CO2 at 1395, 1630 cm-1 

[16][17]. And eugenol ligand  show bands for C-O at 

1121, 1148 and 1170 cm-1 and C=O at 1638 cm-1. The 

IR spectroscopy  show in table (3). 

These bands of active groups for ligands are shifted to 

lower frequency after coordination with metal as 

shown in the table [18][19]. L1= Ciprofloxacin-H , L2= 

Levofloxacin-H and L3= Eugenol-H  

3.2- Electronic spectra of these complexes: 
three spin allowed transition are observed in low spin 

state for Fe(II) also shown three band for Co(II), Ni(II) 

and Cu(II).Cu(II) complexes, (Table 4), these 

complexes to have octahedral geometry [20][21]. 

Table (5), shown the magnetic moments data for 

complexes [22] 

Table (1):Metal %,CHNS and physical properties of complexes 

No. Compound Colour m.p 
Molecular 

weight 

%C 

(practical) 

%H 

(practical) 

%N 

(practical) 

%M 

(practical) 

L1 Cipro White >250 330.35 
61.75 

(61.43) 

5.45 

(5.41) 

12.71 

(12.63) 
-------- 

L2 Levo White >250 360.37 
59.94 

(59.79) 

5.55 

(5.44) 

11.65 

(11.60) 
-------- 

L3 Eug White >250 163.2 
73.53 

(73.46) 

7.35 

(7.29) 
-------- -------- 

1 [FeL1L3.2H2O] Yellow >250 585.4 
55.35 

(55.41) 

5.12 

(5.18) 

7.17 

(7.20) 

9.54 

(9.61) 

2 [CoL1L3.2H2O] Purple >250 588.48 
55.06 

(55.12) 

5.10 

(5.09) 

7.14 

(7.15) 

10.01 

(10.05) 

3 [NiL1L3.2H2O] Green >250 588.24 
55.08 

(55.01) 

5.10 

(5.05) 

7.14 

(7.10) 

10.0 

(9.88) 

4 [CuL1L3.2H2O] White >250 593.1 
54.63 

(54.56) 

5.06 

(5.01) 

7.08 

(7.01) 

10.71 

(10.66) 

5 [FeL2L3.2H2O] Yellow >250 615.62 
54.58 

(54.60) 

5.20 

(5.19) 

6.82 

(6.85) 

9.10 

(9.13) 

6 [CoL2L3.2H2O] Purple >250 618.7 
54.31 

(54.29) 

5.17 

(5.18) 

6.79 

(6.80) 

9.52 

(9.55) 

7 [NiL2L3.2H2O] Green >250 618.46 
54.33 

(54.29) 

5.17 

(5.12) 

6.79 

(6.73) 

9.50 

(9.48) 

8 [CuL2L3.2H2O] White >250 623.32 
53.90 

(53.90) 

5.13 

(5.12) 

6.74 

(6.71) 

10.20 

(10.19) 
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Table 2:  Conductivity data of the complexes 

 

Table 3: IR spectra data of the ligands (L1-L3) and complexes (1-8) 

 

 

Table (4): Electronic spectra data for complexes 

No. Complexes ʋ1cm-1) ʋ2 (cm-1) ʋ3 (cm-1) 

1 [FeL1L3.2H2O] 19950.00 28735.63 39960.00 

2 [CoL1L3.2H2O] 15751.99 16666.67 23364.48 

3 [NiL1L3.2H2O] 10141.98 16805.30 24038.4 

4 [CuL1L3.2H2O] 10120.41 12500.00 23148.15 

5 [FeL2L3.2H2O] 19930.00 31446.54 39860.00 

6 [CoL2L3.2H2O] 16814.23 16781.34 24371.25 

7 [NiL2L3.2H2O] 10204.08 13227.5 28901.7 

8 [CuL2L3.2H2O] 11764.70 14705.00 23148.14 

No. Complexes Conductivity in DMF Ω-1 cm2.mol-1 

1 [FeL1L3.2H2O] 10.31 

2 [CoL1L3.2H2O] 8.82 

3 [NiL1L3.2H2O] 12.34 

4 [CuL1L3.2H2O] 18.29 

5 [FeL2L3.2H2O] 11.32 

6 [CoL2L3.2H2O] 10.02 

7 [NiL2L3.2H2O] 15.35 

8 [CuL2L3.2H2O] 23.41 

 M-OH2 

(cm-1) 

ν M-O 

(cm-1) 

ν 

asymCO2 

(cm-1) 

νsymCO2  

(cm-1) 

ν C=O 

(cm-1) 
ν C-O (cm-1) 

Ligand and 

complexes 

formula 

No. 

----- ----- 1625 1384 1625 
1120, 1144, 

1160 
Cipro L1 

----- ----- 1630 1395 1620 
1118, 1150, 

1158 
Levo L2 

----- ----- ----- ----- 1638 
1121, 1148, 

1170 
Eug L3 

746 
625, 675, 680, 

702 
1568 1392 1607 

1145, 1182, 

1200 
[FeL1L3.2H2O] 1 

751 
624, 677, 682, 

699 
1599 1384 1601 

1101, 1142, 

1141 
[CoL1L3.2H2O] 2 

743 
627, 673, 679, 

694 
1610 1361 1621 

1110, 1139, 

1161 
[NiL1L3.2H2O] 3 

742 
624, 671, 669, 

688 
1608 1358 1619 

1119, 1141, 

1158 
[CuL1L3.2H2O] 4 

753 
620, 666, 671, 

678 
1603 1352 1615 

1112, 1139, 

1157 
[FeL2L3.2H2O] 5 

746 
555.1, 595, 613, 

640 
1627 1385 1581 

1129, 1151, 

1188 
[CoL2L3.2H2O] 6 

741 
612, 674, 680, 

688 
1618 1381 1578 

1121, 1153, 

1190 
[NiL2L3.2H2O] 7 
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(Table 5) Magnetic measurements 

 

Table (6):The inhibition diameter (millimetre) of the bacteria after one day incubation paid and 37°C 

Complex no. E.coli Staphyiococcus 

Control DMF 5 5 

1 25 23 

2 26 25 

3 22 25 

4 22 22 

5 23 21 

6 24 20 

7 22 22 

8 22 21 

 
Scheme (1):The chemical structure of 

complexes (1-4) [M L1L2.2H2O], M= Fe(Ⅱ),CO(Ⅱ) 

,Ni(Ⅱ) and Cu(Ⅱ) 

 
Scheme (2):The chemical structure of 

complexes (5-8) [M L2L3.2H2O], M= Fe(Ⅱ),CO(Ⅱ) 

,Ni(Ⅱ) and Cu(Ⅱ) 

Cipro + Oil +Co 

 
Levo + Oil +Zn 

 

No. Complexes µeff  (theoretical) µeff  (practical) 

1 [FeL1L3.2H2O] 0.0 0.0 

2 [CoL1L3.2H2O] 1.73 1.75 

3 [NiL1L3.2H2O] 2.84 2.86 

4 [CuL1L3.2H2O] 3.82 3.80 

5 [FeL2L3.2H2O] 0.0 0.0 

6 [CoL2L3.2H2O] 1.74 1.76 

7 [NiL2L3.2H2O] 2.83 2.85 

8 [CuL2L3.2H2O] 3.76 3.78 
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4. Conclusion: 

These eight new complexes (1-8) of the 

mixed ligands have been found to act as bidentate 

chelating agents, and coordinate through the two 

oxygen atoms of Eugenol hydroxyl and ether groups 

with the oxygen atoms of carboxylic group and 

exocyclic ketone group of Ciprofloxacin or its 

analogous Levofloxacin.  These mixed ligands 

complexes contain five and six membered chelate 

rings, which have almost no strain. The molar 

conductance data for the metal complexes show non-

electrolytic behavior in DMF solvent. 

  The all synthesized complexes which show 

non-electrolytic properties, also they were no 

conducting electrical current behaved as bi-dentate 

with octahedral geometrical isomers. Antimicrobial 

showing that all mixed complexes were less activity 

against Staphylococcus and E. Coli aureus, 

Escherichia coli, and Bacillus than Pseudomonas 

5. Acknowledgement: 
The authors are grateful to Northern 

Technical University and Al-Noor University College, 

Iraq for their help and providing facilities that made 

this work possible . 

References 

1. Kendra, P. E., Montgomery, W. S., Niogret, J., 

Pruett, G. E., Mayfield III, A. E., MacKenzie, M., ... 

& Epsky, N. D. (2014). North American Lauraceae: 

Terpenoid emissions, relative attraction and boring 

preferences of redbay ambrosia beetle, Xyleborus 

glabratus (Coleoptera: Curculionidae: 

Scolytinae). PLoS One, 9(7), e102086. 

2. Barnes, J. (2007). Herbal Medicines/Barnes J., 

Anderson L., Phillipson D.–3-rd ed. London: PhP. 

3. Atinderpal, K., Kapoor, N., Gupta, S., Tyag, A., 

Sharma, R. K., Ali, J., ... & Dang, S. (2018). 

Development and characterization of green tea 

catechins and ciprofloxacin-loaded nanoemulsion for 

intravaginal delivery to treat urinary tract 

infection. Indian Journal of Pharmaceutical 

Sciences, 80(3), 442-452. 

4. Tuha, A., Gurbie, Y., & Hailu, H. G. (2019). 

Evaluation of knowledge and practice of pharmacy 

professionals regarding the risk of medication use 

during pregnancy in Dessie town, northeast Ethiopia: 

a cross-sectional study. Journal of pregnancy, 2019. 

5. Heidelbaugh, J. J. (2013). The perils of prescribing 

fluoroquinolones: these broad-spectrum antibiotics-

notable for combatting pathogens resistant to other 

drugs-have a small but noteworthy potential for 

adverse effects. This review and patient handout 

highlight signs and symptoms to watch for. Journal 

of Family Practice, 62(4), 191-198. 

6. Aldahham, B. J., Al-Khafaji, K., Saleh, M. Y., 

Abdelhakem, A. M., Alanazi, A. M., & Islam, M. A. 

(2020). Identification of naphthyridine and quinoline 

derivatives as potential Nsp16-Nsp10 inhibitors: a 

pharmacoinformatics study. Journal of Biomolecular 

Structure and Dynamics, 1-8. 

7. Dawood, Z. F., & Shaheen, M. A. A. R. (2014). 

Preparation, Characterization & Biological activity 

for Some Iron (II) Complexes Containing Mixed 

Ligands (Benzilazine & Semicarbazone) & Study of 

Laser Effect on Them. Baghdad Science 

Journal, 11(2 عدد خاص بالمؤتمر النسوي الثاني). 

8. Dawood, Z. F., & Mhommed, A. J. (2020). New 

Mixed Ligands With Nickel (II) Complexes, Study of 

Their Physical & Spectral Properties, Antibacterial 

Activities and Laser Irradiation. JOURNAL OF 

EDUCATION AND SCIENCE, 29(1), 22-42. 

9. Brooks, G. F., Butel, J. S., Morse, S. A., & Jawetz, M. 

(2007). Adelberg’s medical microbiology. Sultan 

Qaboos Univ. Med. J, 7, 273. 

10. Vogel, A. I., Furniss, B. S., Hannaford, A. J., Smith, 

P. W. G., & Tatchell, A. R. (1964). A Textbook of 

Practical Organic Chemistry, 3. Painos. 

11. Feltham, R. D., & Hayter, R. G. (1964). 875. The 

electrolyte type of ionized complexes. Journal of the 

Chemical Society (Resumed), 4587-4591. 

12.  Dawood, Z., & Shareef, A. (2007). Preparation, 

Characterization and Biological Activity of New 

Nickel (II) Complexes Containing Mixed 

Ligands. JOURNAL OF EDUCATION AND 

SCIENCE, 20(2), 105-115.  

13. DAWOOD, Z., & MAHMOOD, Y. (2007). 

Preparation, Characterization and Radiolysis of 

Copper (II) Complexes Containing Mixed 

Ligand. National Journal, 25, 216. 

14. Srinivas, P., Suresh, T., Revanasiddappa, M., & 

Khasim, S. (2008). Synthetic, spectral and thermal 

studies of tin (IV) complexes of 1, 5-

benzodiazepines. E-Journal of Chemistry, 5(3), 627-

633. 

15. Abbas, A. M., Mohammed Taib, A. S., & Saeed, N. 

H. (2020). Synthesis and Characterization of Linear 

Thermally Stable polyester contain Schiff 

Bases. Egyptian Journal of Chemistry, 63(8), 45-52. 

16. Sunatsuki, Y., Fujita, K., Maruyama, H., Suzuki, T., 

Ishida, H., Kojima, M., & Glaser, R. (2014). Chiral 

crystal structure of a P 212121 kryptoracemate iron 

(II) complex with an unsymmetric azine ligand and 

the observation of chiral single crystal circular 

dichroism. Crystal growth & design, 14(8), 3692-

3695. 

17. Guru, P. (2009). Studies of two Complexes with 

Ampicillin. Int. J. of Chem. Tech. Research, 1(3), 

461-463. 

18. W Ibrahim, M., & F Dawood, Z. (2006). Preparation 

and Study of Some Binuclear Nickel (II) Complexes 

Containing Mixed Ligands (Salicylaldehyde 

Thiosemicarbazone and Carboxylic Acid). Rafidain 

journal of science, 17(4), 8-17. 

19. Saleh, M., Ayoub, A. I., & Hammady, A. O. (2020). 

Synthesis biological studies of some new 

heterocyclic compound derived from 2-chloro-3-



 Amar A. Aziz et.al. 

_____________________________________________________________________________________________________________ 

 

________________________________________________ 

Egypt. J. Chem. 64, No.8. (2021) 

 

 

3996 

formyl quinoline and 4-(benzyl sulfonyl) 

acetophenone. Egyptian Journal of 

Chemistry, 63(12), 4-6. 

20. DAWOOD, Z., & IBRAHIM, M. (2005). Radiolysis 

of Cobalt (II) and Nickel (II)–Complexes Containing 

Mixed Ligands by Gamma Rays. National 

Journal, 20, 558. 

21. Hathaway, B. J., Wilkinson, G., Gillard, R. D., & 

McCleverty, J. A. (1987). Comprehensive 

coordination chemistry. The synthesis, reactions, 

properties and applications of coordination 

compounds, 5, 533-774. 

22. Ghosh, S., Malik, S., Jain, B., & Iqbal, S. A. (2012). 

Synthesis, characterization, antimicrobial and 

diuretic study of Mg (II), Mn (II), Fe (II) and VO (II) 

complexes of chemotherapeutic importance. Journal 

of Saudi Chemical Society, 16(2), 137-143. 

 

مع خليط من ليكندات السيبروفلكسازين او الليفوفلكسازين مع اليوجينول  Fe(II), Co(II), Ni(II) and Cu(II)تحضير معقدات جديدة من 

 ودراسة صفاتها الكيمياوية والفيزياوية

 الملخص:

( من 11111وبنسب مولية ) Fe(II), Co(II), Ni(II) and Cu(II)حضرت ثمان معقدات لخلائط ليكندية جديدة من 

ونات اليوجينول في وسط قاعدي. كانت توقعات التناسق بين خليط الليكندات تجاه اي–اليوجينول او الليفوفلوكسازين –السيفروفلوكسازين 

الفلزات وعلى ضوء تحليل العناصر والتوصيلية المولارية وطيف الاشعة تحت الحمراء والفوق بنفسجية وقياسات المغناطيسية  بانها 

 غير الكتروليتية. توقعت بيانات القياسات الكهربائية والمعناطيسية بان اشكال المعقدات الجديدة كافة هي  هرم ثمان السطوح. السن ثنائية

 


