
 

    Acta Chimica and Pharmaceutica Indica 

Research | Vol 8 Issue 1 
 

Citation: Abdulsada HA, Noor H Nasser HN, Hussein KA. Design Synthesis and Preliminary Antibacterial Evaluation of Schiff Base 

Metal Complexes of Ampicillin and Cephalexin. Acta Chim Pharm Indica, 2018; 8(1):123 

© 2018 Trade Science Inc.  

 

Design Synthesis and Preliminary Antibacterial Evaluation of Schiff Base 

Metal Complexes of Ampicillin and Cephalexin 

Abbas H Abdulsada
*
, Noor H Nasser and Ahmed K Hussein 

Department of Pharmaceutical Chemistry, University of Kufa, Najaf, Iraq 

*
Corresponding author: Abbas H Abdulsada, Department of Pharmaceutical Chemistry, University of Kufa, Najaf, Iraq, E-

Mail: abhart80@gmail.com 

Received: January 19, 2017; Accepted: February 19, 2018; Published: March 13, 2018 

Introduction  

Schiff bases are compounds that are synthesized by condensation reaction of primary amines with carbonyl groups [1,2]. In 

the past many Schiff base derivatives have been prepared and employed for applications like catalysis and enzymatic 

reactions, luminescent material, magnetism and molecular architectures [3]. However recently Schiff bases metal complexes 

gain massive attention in the domain of biological chemistry and coordination chemistry [4]. 

The incidence of infection has increased significantly as a result of multidrug resistance which gain a great clinical significant 

that motivate additional urgency for finding out a novel antibacterial agent which preferably act by a different mechanism of 

action or by broadening the antibacterial spectrum of the current antibiotics for example by forming a mutual prodrug [5,6]. 

The terrifying development of outbreaks by multidrug-resistant organisms constitute a great challenge when treating these 

infections, as these isolates often respond to a limited number of antibiotics and are in most cases life threatening [1,7,8]. 

Schiff bases are among the most efficient strategies tried to enhance the antimicrobial activity of many compounds including 

antibiotics and/or extend the spectrum of that individual antibiotic to include a resistant bacterial strain or a common bacterial 

pathogen [9-14]. 

Schiff’s bases represent an important class of pharmacologically active molecules so that have engaged a great concern by 

medicinal chemist as they possess a variety of pharmacological properties. A number of Schiff’s base derivatives have been 

reported to exert notably antibacterial, antifungal, antitubercular, antitumor, antileishmanial, DNA-binding activities, etc 
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In the present study, new Schiff bases derived from two beta lactam antibiotics, ampicillin and cephalexin were synthesized from 

condensation of the aforementioned drugs with Terephthalaldehyde and their metal complexes counterparts with copper (II) have been 

synthesized. In both drugs the free amino group of the acylamino side chain allowed to react with Terephthalaldehyde to obtain Schiff bases 

which were, subsequently, allowed to react with copper chloride separately to form Schiff base copper complexes. All the derivatives and 

metal complexes are analyzed by FT-IR, elemental analysis and 1H NMR analysis. The antibacterial activity of the prepared compounds 

was screened against several bacterial strains namely S. aureus, E. coli and P. aeruginosa. The antibacterial screening tests elicit that both 

copper complexes besides Schiff bases exhibited promising antibacterial activity against these microorganisms so that they are of improved 

antibacterial activity than the parent drugs.  
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[6,15-18]. It is believed that different biological activity of Schiff bases like antitumor, antibacterial, antifungal and herbicidal 

activities are attributed to the azomethine linkage [19,20]. 

Many Schiff base derivatives of β- lactam antibiotics have been synthesized and screened for their antimicrobial activity in 

order to enhance their potency and/ or extend their spectrum of antibacterial activity; Schiff base ligands and their metal 

complexes derived from different aldehydes with cefadroxil [21], cephradine [2,22], ceftriaxone [2,23] and cephalothin [24], 

amoxicillin [25-29] have been synthesized and generally found that there is an enhancement in the activity of the prepared 

ligands and their metal complexes counterparts over the parent drug. 

Ampicillin and cephalexin have been synthesized as metal complexes and as Schiff base derivatives by combining the drug 

molecule with different aldehydes, metal complexes for the prepared Schiff bases also synthesized. The prepared compounds 

were tested for their prospective antibacterial properties [30-50]. Pharmacological research interest in the design of metal–

drug complexes since it was found that metal – drug combination help boost its activity and lower the incidence of toxic 

effects [19]. 

Experimental  

Materials  

All chemicals and solvents used were of analytical grade (Merk, Fluka and Sigma- Aldrich) and were used without further 

purification. 

Measurement  

Melting points were measured by open capillary method and are reported uncorrected (TABLE 1). IR spectra were obtained 

on Perkin Elmer IR spectrophotometer (KBr disc) in faculty of pharmacy/ university of kufa (TABLE 2). Elemental 

microanalysis was accomplished at the Jordanian University using CHN Elemental Analyzer (Euro-vector EA3000A, Italy) 

(TABLE 1). Nuclear magnetic resonance spectrum 
1
H NMR for Schiff base and copper complexes was recorded in DMSO-

d6 using a Bruker 500 MHz instrument using a tetra methyl silane (TMS) as an internal standard in Terbia Modares 

University. 

Preparation of schiff base ligands 

Two Schiff base ligands were produced by reacting the drug substances with Terephthalaldehyde separately. The method of 

preparation was as follows. The solution of Terephthalaldehyde in absolute methanol was appended drop wise into 25 mL of 

either cephalexin or ampicillin in the same solvent with persistent stirring in 1:2 molar ratios. To this, KOH (0.1% in 

methanol) was appended to adjust the PH of the medium between pH 7 and 8 and the mixture was kept under reflux for 5 

hours. After that the crude mixture has condensed to about one-third of its volume by vacuum evaporation. A bright yellow 

colored Schiff base was extracted by the addition of diethyl ether which was then filtered, followed by the addition of 

methanol and then drying under vacuum. Recrystallization was done in methanol. 
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TABLE 1. Physical properties and micro analytical data of ligand and its metal complexes. 

Compound Color Melting 

point 

Percent 

of yield 

Elemental analysis found (calculated) 

C H N M 

terephthalaldehydeneampicillin yellow 229 79 60.83 

(60.29) 

4.97 

(5.06) 

10.19 

(10.55) 

- 

terephthalaldehydenecephalexin yellow 195 74 60.15 

(60.59) 

4.22 

(4.58) 

10.78 

(10.60) 

- 

Terephthalaldehydeneampicillin- Cu (II) green 318 68 51.94 

(51.58) 

4.54 

(4.33) 

9.37 

(9.02) 

6.38 

(6.82) 

Terephthalaldehydenecephalexin- Cu(II) Light 

green 

274 66 52.07 

(51.81) 

3.59 

(3.91) 

9.33 

(9.06) 

6.48 

(6.85) 

 

FIG.1. Synthesis of terephthalaldehydenecephalexin. 
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FIG.2. Synthesis of terephthalaldehydeneampicillin. 

 

 

Preparation of Schiff base copper complexes  

 2 mmol of the previously prepared Schiff base ligand dissolved in methanol (25 ml) then added to 25 ml of methanol 

containing 2 mmol of copper chloride Cu (II). The mixture was then kept under reflux for 4 h. Then reducing the mixture 

volume under vacuum, filtering it off, washing with methanol and finally drying under vacuum. 

Antimicrobial activity  

The prepared Schiff bases along their metal complexes were screened for their potential activity against some selected 

microorganisms, especially against Escherichia coli, staphylococcus aureus, and Pseudomonas aeruginosa by measuring the 

zone of inhibition in culture medium in mm. The antibacterial activity was performed according to filter paper disc plate 

method at concentration 100 μg/mL and the results reported in TABLE 3. The culture medium was Muller Hinton agar & 

Sabouroud Dextrose agar while the solvent control was DMSO. 

Results and Discussion  

The Schiff base metal complexes were obtained by reacting with copper chloride with Schiff base ligands in methanol under 

reflux separately. The solubility of the intermediates and final products was assayed in water and certain organic solvents. 

The ligands were soluble in water, methanol, DMF (Dimethylformamide) and DMSO (Dimethyl sulfoxide), while metal 

complexes were soluble in DMF and DMSO but not dissolve in more nonpolar organic solvents. The Schiff bases and the 

copper complexes were sufficiently hygroscopic.  
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It is possible to explore the bonding pattern of ligands to the metal elements from the comparison of FT-IR spectral data of 

the Schiff bases to those of copper complexes counterparts. These data indicate the formation of Schiff base ligands through 

the –C=N- bond and ligands coordinate with copper ion through nitrogen and oxygen. 

TABLE 2. IR spectral data of the synthesized compounds. 

Compound C=O C=N M-N M-O 

Terephthalaldehydeneampicillin 1672 1638 - - 

Terephthalaldehydenecephalexin 1668 1632 - - 

Terephthalaldehydeneampicillin- 

Cu (II) 

1655 1618 483 436 

Terephthalaldehydenecephalexin- 

Cu(II) 

1643 1615 507 439 

 

TABLE 3. The antibacterial activity of ligands and complexes. 

Compound E. coli S. aureus P. aeruginosa 

Terephthalaldehydeneampicillin 25 29 18 

Terephthalaldehydenecephalexin 27 27 16 

Terephthalaldehydeneampicillin-Cu 

(II) 

28 32 20 

Terephthalaldehydenecephalexin- 

Cu(II) 

29 30 15 

 

The absorption bands for azomethine group of the Schiff base ligands appears in the range of 1620-1650 while those for 

metal complexes are slightly revolved to slightly higher values denoting the coordination of Schiff bases with metal ion 

through –N=C which contrary to bands related to the carboxylic acid group which remain in its range as this group does not 

participate with the metal ion. A new absorption bands exist in the range of 480- 510 for (M–N) and 415- 450 for (M-O) 

indicating the coordination of the ligands with the metal ion through N and O atoms. 

The 1H NMR spectrum of terephthalaldehydeneampicillin show a signal that is related to the chemical shift of the two 

methyl protons on the Thiazolidine ring existed at δ 1.2 and 1.39 ppm. The protons of N-CH and CO-CH on the beta-lactam 

ring and NH proton of amide have chemical shifts of δ 4.75, 4.55 and 8.23 ppm respectively. The azomethine proton 

appeared at δ 8.45 ppm while aromatic protons found at 6.85- 7.97 (m). No signal in the chart attributed to the chemical shift 

of the free amino group of ampicillin as it takes part in azomethine group formation. The 1H NMR spectrum of 

terephthalaldehydeneampicillin Cu (II) complex in DMSO exhibited signals belong to chemical shifts of the protons of 

aromatic moiety, protons of CO-CH and N-CH on the beta-lactam ring observed at δ (6.68-7.76), 4.71, 4.95 ppm 

respectively. While signals occurred at δ 8.72 and 8.71 are related to the NH proton of the amide and azomethine proton 

respectively [32,33,51-53]. 
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The 1HNMR spectrum of terephthalaldehydenecephalexin exhibited signals that are related to amide proton, azomethine 

proton and aromatic protons occurred at δ 9.07, 8.65 and (6.71-7.85) respectively. The chemical shifts occurred at δ2.25, 4.52 

and 5.03 were attributed to protons of methyl group, protons of CO-CH and N-CH on the beta-lactam ring respectively. 

There is no signal to appear for the free amino group of cephalexin as it is utilized in formation of Schiff base. The 1H NMR 

spectrum of terephthalaldehydenecephalexin Cu (II) complex in DMSO showed signals occurred at δ 2.33, 5.27 and 4.85 and 

were attributed to chemical shifts of methyl protons, protons of N-CH and CO-CH on the beta-lactam ring respectively. The 

chemical shift values at δ9.38, 8.97 and (6.65-7.72) are attributed to the protons of amide, azomethine and aromatic group 

respectively [32,33,51-53]. 

Conclusion  

Two new Schiff base derivatives of ampicillin or cephalexin with Terephthalaldehyde were synthesized at first then these 

Schiff bases are complexed with copper to form metal complex, the structures of the metal complexes as well as Schiff bases 

were proved by elemental analysis, NMR and FTIR spectra. The elemental analysis suggest that the 1:1 (M2L2) composition 

of the metal complexes where “M” depicts metal ion and “L” depicts the free ligand, indicating that the four azomethine 

groups of the two Schiff base ligands are coordinated with two central metal ions via "N" and "O" atoms, which is advocated 

by the FT-IR spectra. 

 

REFERENCES 

1. Al-Amiery AA, Al-Majedy KY, Ibrahim HH, et al. Antioxidant, antimicrobial, and theoretical studies of the 

thiosemicarbazone derivative Schiff base 2-(2-imino-1-methylimidazolidin-4-ylidene) hydrazinecarbothioamide 

(IMHC). Org Med Chem Lett, 2012;2. 

2. Abdulsada HA, Synthesis Characterization and Antibacterial Evaluation of Cephradine and Ceftriaxone Schiff Base 

Copper Complexes. J Curr Chem Pharm Sci, 2017;7:102. 

3. Zhang X, Han JJ, Huang M, et al. Synthesis, Crystal Structures and Antibacterial Activities of Schiff Base Ligand 

and Its Cobalt(II) Complex. Russ J Coordi Chem, 2012;38:560-566. 

4. Dai HC, Mao FL. Synthesis, Structures, and Antibacterial Activity of Schiff_Base Cobalt (III) Complexes, Russian J 

Coordi Chem, 2014; 40:120-124. 

5. Shi L, Fang QR, Xue YJ, et al. Synthesis, Characterization, and Antibacterial and Cytotoxic Study of Metal 

Complexes with Schiff Base Ligands. Aust J Chem, 2008;61:288-296. 

6. Makawana AJ, Sangani BC, Teraiya BS, et al. Schiff’s base derivatives bearing 2-thiophenoxyquinoline nucleus as 

new antibacterial agents, Med Chem Res, 2014;23:471–479. 

7. Raman N, Jeyamurugan R, Rajkapoor B, et al. Metal-based antitumor, cytotoxic and antimicrobial 

activity:pharmacological evaluation of Knoevenagel condensate β-diketone Schiff base thiosemicarbazone Cu (II) 

and Zn (II) complexes. Appl Organometal Chem, 2009:23:283-290. 



www.tsijournals.com | March-2018 

 
 
 
 

7 

  

 
 
 
 

8. Aziz AA, Naby MAS, Sayed AM, et al. Synthesis, structural characterization, thermal studies, catalytic efficiency 

and antimicrobial activity of some M(II) complexes with ONO tridentate Schiff base N-salicylidene-o-aminophenol 

(saphH2). J Mole Struc, 2012;1010:130-138. 

9. Sadeek AS, El-Attar MS, El-Hamid AMS. Synthesis, characterization and antibacterial activity of some new 

transition metal complexes with ciprofloxacin-imine, Bull Chem Soc Ethiop, 2015;29:259-274. 

10. Kothari R, Sharma B, Sahawal S, et al. Synthesis, characterization and antibacterial evaluation of copper (II) 

complex with ciprofloxacin antibiotic, World J Pharm Pharmaceutic Sci, 2015;4:696-707. 

11. Nazir F, Bukhari HI, Aziz MAM, et al. Antibacterial studies and Schiff base metal complexes with some novel 

antibiotics, Int J Curr Pharm Res, 2013;5:40-47. 

12. Arshad R, Bukhari HI, Anum F, et al. Synthesis, Spectral and Biological studies of transition metal complexes of 

schiff base derived from Ofloxacin, Int. J. Adv. Res. Biol. Sci. 2016;3:99-108. 

13. Krátký M, Dzurková M, Janoušek J, et al. Sulfadiazine Salicylaldehyde-Based Schiff Bases:Synthesis, 

Antimicrobial Activity and Cytotoxicity. Molecules, 2017;22:1573. 

14. Chaudhary KN, Mishra P. In vitro antimicrobial screening of metal complexes of Schiff base derived from 

streptomycin and amoxicillin:Synthesis, characterization and molecular modeling. Am J Appl Chem 2014,2:19-26. 

15. Tantarua G, Popescub CM, Bilda V, et al. Spectroscopic, thermal and antimicrobial properties of the copper(II) 

complex of Schiff base derived from 2-(salicylidene) aminopyridine. Appl Organometal Chem, 2012,26:356–361. 

16. Kumar G , Kumar D , Devi S , et al. Synthesis, spectral characterization and antimicrobial evaluation of Schiff base 

Cu (II), Ni (II) and Co (II) complexes, European Journal of Medicinal Chemistry, 2010;45:3056-3062. 

17. Nejo AA, Kolawole AG, Nejo OA, Synthesis, characterization, antibacterial, and thermal studies of unsymmetrical 

Schiff-base complexes of cobalt (II). J Coordi Chem, 2010;63:4398-4410. 

18. Shebl M, Khalil MES, Ahmed AS, et al. Synthesis, spectroscopic characterization and antimicrobial activity of 

mono-, bi- and tri-nuclear metal complexes of a new Schiff base ligand. J Mole Struc, 2010;980:39-50. 

19. Raman N, Selvan A, Sudharsan S, Metallation of ethylenediamine based Schiff base with biologically active Cu(II), 

Ni(II) and Zn(II) ions:Synthesis, spectroscopic characterization, electrochemical behaviour, DNA binding, 

photonuclease activity and in vitro antimicrobial efficacy, Spec Chim Acta Part A, 2011;79:873-883. 

20. Etaiw HES, El-Aziz AMD, El-Zaher AHE, et al. Synthesis, spectral, antimicrobial and antitumor assessment of 

Schiff base derived from 2-aminobenzothiazole and its transition metal complexes. Spectrochim Acta Part A, 

2011;79:1331–1337. 

21. Bukhari HI, Arif M, Nazir F, et al. Synthesis, characterization and antimicrobial studies of Schiff base transition 

metal complexes of Cr (II), Mn (II), Co (II), Ni (II), Zn (II) and Cd (II) derived from cefadroxil. Int J Pharmaceu 

Chem, 2013;03:17-23. 

22. Bukhari IH, Arif M, Akbar J, et al. Preparation, characterization and biological evaluation of schiff base transition 

metal complexes with Cephradine. Pak J Biol Sci. 2005;8:614-617. 



www.tsijournals.com | March-2018 

 
 
 
 

8 

  

 
 
 
 

23. Fareed G, Kalhoro AM, Versiani AM, et al. 7-{[2-(4-Hydroxyphenyl)methylidene]amino}-1,3-thiazol-4-yl)-2- 

(methoxyimino)acetyl]amino}-3-{[(2-methyl-5,6-dioxo-1,2,5,6-tetrahydro-1,2,4-triazin-3-yl)sulfanyl]methyl}-8-

oxo-5-thia-1- azabicyclo[4.2.0]oct-2-ene-2-carboxylic Acid. Molbank, 2012. 

24. Anacona JR, Noriega N, Camus J. Synthesis, characterization and antibacterial activity of a tridentate Schiff base 

derived from cephalothin and sulfadiazine, and its transition metal complexes. Spectrochim Acta A Mol Biomol 

Spectrosc, 2015;137:16-22. 

25. Chaudhary KN, Mishra P. Metal Complexes of a Novel Schiff Base Based on Penicillin:Characterization, Molecular 

Modeling, and Antibacterial Activity Study. Bioinorgan Chem Appl, 2017. 

26. Al-masoudi WA, Mohammad TH, Hama AA. Synthesis characterization and pharmacologic study of new Schiff 

base derived from amoxicillin drug, Int Res J Pharm, 2015;6:386-389. 

27. Al-Noor TH, Aziz RM, AL- Jeboori TA. Synthesis, characterization and antimicrobial activities of [Fe(II), Co(II), 

Ni(II),Cu(II) and Zn(II)] mixed ligand complexes Schiff base derived from amoxicillin drug and 4-(dimethyl 

amino)benzaldehyde with nicotinamide. J Chem Pharmaceu Res, 2014;6:1225-1231. 

28. Joshi S, Pawar V, Uma V. Synthesis characterization and biological studies of Schiff base metal complexes Co (II), 

Zn (II) Ni (II) and Mn (II) derived from amoxicillin trihydrate and various aldehydes, International Journal of 

Pharma and Bio Sciences, 2011;2(1):240-250. 

29. Anacona RJ, Marquez V. Synthesis of Some Salicylidene-β-Lactam Antibiotics and Their Antibacterial Activity, 

Latin Am J Pharm, 2013;32:887-91. 

30. Kaushal R, Sheetal, Kaushal R, et al. Synthesis characterization and biological screening of titanium (IV) complexes 

derived from antibiotic drugs. Int J Pharm Pharmaceu Sci, 2014;6:374-378. 

31. Naz N, Khatoon S, Ajaz H, et al. Synthesis, Spectral Characterization and Biological Evaluation of Schiff Base 

Transition Metal Complexes Derived from Ampicillin with D-Glucose. Asian J Chem, 2013;25 (4):2239-2242. 

32. AL-Mudhafar JMM, synthesis characterization and preliminary antimicrobial evaluation of new Schiff bases of 

ampicillin and amoxicillin derived from isatin derivatives, Int J Pharm Sci, 2016;8:113-116. 

33. Al-Noor HT, Aziz RM, AL- Jeboori TA. Synthesis characterization and antimicrobial activities of {Fe(II), Co(II), 

Ni(II), Cu(II), and Zn(II) mixed ligand complexes Schiff base derived from ampicillin drug and 

4(dimethylamino)benzaldehyde with nicotinamide. Int J Technical Research and Applications, 2014;2(4):187-192. 

34. Kaushal R, Thakur S. Syntheses and Biological screening of Schiff base complexes of Titanium (IV). Chem Engi 

Trans, 2013;32:1801-1806. 

35. Arun TN, Gowramma B. Synthesis and biological evaluation of some novel Schiff bases of cephalexin. IJPSR, 

2014;5:1008-1014. 

36. Al-Noor HT , AL- Jeboori AT, Aziz RM. Preparation, Characterization and Antimicrobial activities of 

{Fe(II),Co(II),Ni(II),Cu(II),and Zn(II)}Mixed Ligand Complexes Schiff base derived from Cephalexin drug and 

4(dimethylamino)benzaldehyde with Nicotinamide. Adv Phy Theo Appl, 2013;18:1-8. 



www.tsijournals.com | March-2018 

 
 
 
 

9 

  

 
 
 
 

37. Elgellal AA, Preparation Characterization and Biological Evaluation of Schiff-Base of Some Drug Substances, J 

Med Bioeng, 2014;3:187-189. 

38. Iqbal SM, Bukhari HI, Arif M. Preparation, characterization and biological evaluation of copper(II) and zinc(II) 

complexes with Schiff bases derived from amoxicillin and cephalexin, Appl Organometal Chem 2005;19:864-869. 

39. Srivastava KP, Singh A, Singh KS. Microwave Assisted Synthesis, Characterisation and Antibacterial Study of 

Drug based Schiff Bases and their Zn (II) Complexes. Am Int J Res Sci Technol Eng Math, 2014;6:286-292. 

40. Narjis N, Zubi S, Zafar MI, synthesis spectral and biological studies of novel Schiff base metal complexes derived 

from cephalexin and sugars. Asian J Chem, 2013;25:297-300. 

41. Al-Noor HT, Jarad JA, Hussien OA. Synthesis physico- chemical and antimicrobial properties of some metal (II) 

Mixed ligand complexes of tridentate Schiff base derives from B- lactam antibiotic {( cephalexin mono hydrate) -4- 

chlorobenzophenone} and saccharin. Int J Chem Pro Engi Res, 2014;1:109-120. 

42. Anacona J, Pineda Y, Alina Bravo A, et al. Synthesis, Characterization and Antibacterial Activity of a Tridentate 

Schiff Base Derived from Cephalexin and 1,6-Hexanediamine and its Transition Metal Complexes. Med Chem, 

2016;6:467-473. 

43. Joshi S, Pawar V , Uma V. Antibacterial and Antioxidant Properties of Mn (II), Co (II), Ni (II) and Zn (II) Complex 

of Schiff base derived from Cephalexin. RJPBCS, 2011;2:61- 70. 

44. Srivastava KP, Singh A, Singh KS, et al. Green and Efficient Synthesis, Characterization and Anti- Bacterial 

Activity of Copper (II) Complexes with Unsymmetrical Bidentate Schiff Base Ligands. J Appl Chem, 2014;7:16-23. 

45. Chohan HZ, Pervez H, Khan MK, et al. Antifungal Cobalt(II), Copper(II), Nickel(II) and Zinc(II) Complexes of 

Furanyl-,Thiophenyl-, Pyrrolyl-, Salicylyl- and Pyridyl-derived Cephalexins, J Enzy Inhibition Med Chem, 

2004;19:85–90. 

46. Iqbal SM, Abid R, Sabir MA, et al. Preparation, Characterization and Biological Evaluation of Copper(II) and 

Zinc(II) Complexes with Cephalexin, J Pharm Pharmacol 1999;51:371-375. 

47. Srivastava KP, Singh A, Singh KS. Eco-friendly and Efficient Synthesis, Characterisation and Antibacterial Studies 

of Unsymmetrical Bidentate Schiff Bases and their Zn (II) Complexes. Orient J Chem, 2014;30:1233-1241. 

48. Deepak A, Chauhan S, Verma KK, et al. Preparation, Characterization and Biological Studies on Pyridoxylidene-

Cephalexin Schiff Base Complexes of Aryltellurium (IV). In J Chem Sci, 2017;15:1-12. 

49. Anacona JR, Rodriguez JL, Camus J, Synthesis, characterization and antibacterial activity of a Schiff base derived 

from cephalexin and sulphathiazole and its transition metal complexes, Spectrochimica Acta, 2014;129:96-102. 

50. Anacona JR, Rangel V, Lorono M, et al. Tetradentate metal complexes derived from cephalexin and 2,6-

diacetylpyridine bis(hydrazone):Synthesis, characterization and antibacterial activity, Spectrochimica Acta Part 

A:Molecular and Biomolecular Spectroscopy, 2015;149:23-29. 

51. Al-Bayati RI, AI-Akidi SM, A1-Azzawi IK. Synthesis of new cephalosporin derivatives Al- Mustansiriya J Sci. 

2009;20:8-18. 



www.tsijournals.com | March-2018 

 
 
 
 

10 

  

 
 
 
 

52. Alwan SM. Synthesis and preliminary antimicrobial activities of new arylideneamino-1,3,4-thiadiazole-(thio/dithio)- 

acetamido cephalosporanic acids. Molecules 2012;1025-1038. 

53. Abdulghani AJ, Mohuee SK. Synthesis and Characterization of New Schiff Bases Derived from Ceftriaxone Sodium 

with 1H- Indole-2, 3- Dione (Isatin) and 1-Acetyl Indoline-2, 3-Dione (NAcetylisatin) and their Platinum (IV) 

Complexes. J Chem Bio Phy Sci. 2016;6:579-595. 

 


