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Abstract 
Since the time Alexander Fleming discovered the penicillin in 1929 and the first starter of the sulpha 
medications by Domagk in 1932, the number of new antimicrobials presents increased dramatically 
between 1940 and 1960. The "period of antibiotic" droves to positive until the early 1970s, those 
contagious diseases may be well arranged and stopped, and mankind felt confident that the new 
drug would overcome it. However, contagion remains the second-main cause of death all over the 
world, producing more than 13 million deaths each year. This point is the result of the emergence of 
new illnesses, the return of diseases once arranged, and in particular, offers resistance of 
antimicrobial. Previously, antibiotics are chemicals created by diverse types of microorganisms that 
inhabit the evolution of other microorganisms and may ultimately damage them. In modernistic use, 
the term antibiotics have been extended to include both chemically adjusted normal antibiotics and 
fully synthetic materials that are technically indicated to as agents of synthetic antimicrobial or semi-
synthetic. Antibiotics Antimicrobials can be sorted based on their purpose. “tight -spectrum” 
antibiotics goal certain types of bacteria, like grams bacteria of -(-ive) or (+ive), but the wide spectrum 
of antibiotics discourages a broad bacteria zone. The discovery and amelioration of antibiotics are 
among the efficient achievements in technology and neoteric science and most effective in the fight 
versus contagious diseases. Nevertheless, the increasing emergence and distribution of 
antimicrobial resistance among strains of bacterial has decreased the effectiveness of therapy for 
large quantities of drugs. Mediators of Antimicrobial bacterial cell death can be classified as bacterial, 
represented by a bactericide or chloramphenicol by penicillin. Bactericidal agents cause the death of 
bacterial cells, while bacterial agents prevent bacteria from increasing. 
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INTRODUCTION 

Antibiotic 

The substance created by microorganisms [or semi-

synthetic (partly) by a chemical preparation or a similar 

product that has been completely created (synthetic)] 

which at minimum concentrations is capable of 

restraining or killing other microorganisms, maybe a kind 

of active substance from Antimicrobial against bacteria 

is a large type of antibacterial agent for contagion from 

bacterial fighting (Bravo et al, 1998). 

Medications of antibiotics are vastly applied in 

the prevention and treatment of such contagions. They 

may either resistant the bacteria growth or kill it. A 

restricted number of antibiotics as well as possess 

efficiency of antibacterial. Antibiotics are not active with 

viruses like colds or flu; drugs that block viruses are 

namely drugs of antiviral or antiviral drugs instead of 

antibiotics are not active with viruses like influenza or 

colds; drugs that block viruses are called antivirals or 

antivirals instead of antibiotics (Lewisa et al, 2012).  

Occasionally, the idiom antibiotic which denotes 

"opposing life", founded on origins Greek, (ἀντι-) anti: 

"against" and (βίος-) biotic: "life", is largely applied to 

indicate to any substance applied versus microbes, but 

in normal medical use, antibiotics (like penicillin) are 

those normally produced (by an organism that fights the 

other), while antibiotics of non-antibiotic (like antiseptics 

and sulfonamides) are completely synthetic (Youssef et 

al, 2009).  
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However, both types have the same aim of inhibiting 

or killing the microorganisms increasing, both of which 

are included in antimicrobial chemotherapy. 

"Antibacterials" contain chemical disinfectants antiseptic 

drugs and, antibacterial soaps, while antibiotics are a 

significant kind of antimicrobials utilized more precisely 

in medicine and occasionally in feeding livestock 

(Anacona et al, 2001). 

Antibiotics revolutionized medicine in the 20th 

century. Alexander Fleming (1881-1955) discovered 

contemporary penicillin in 1928. Since ancient ages, 

there is proof of antibiotic utilize where several 

civilizations applied enforcement of topical for musty 

bread, with several signals to its helpful influences 

emerging from outdated Serbia, Egypt Rome, China, 

and Greece. John Parkinson (1567-1650) was the 1st 

man to immediately document the molds utilize to 

contagions of remedy. While in the 20th century, 

Antibiotics revolutionized medicine. Also, Alexander 

Fleming (1881-1955) discovered contemporary 

penicillin in 1928 (Sharma et al, 2013). 

Recognizing the great potential of penicillin, Fleming 

followed the confrontation of how to translate it and 

market it into utilizes of commercial. Penicillin was lastly 

obtainable for common employ with the assist of other 

biochemists. This was very useful during the war. 

(Pramoda et al, 2017).  

Unfortunately, it doesn't take long to start for 

impedance. Also, efficiency and simple arrival have 

resulted in there and many bacteria have 

advanced impedance. This has resulted to diffuse 

troubles. Infectious diseases caused by bacteria remain 

a major health problem worldwide due to the speedy 

evolution of resistance to existing antimicrobial drugs. 

Given the emergence of strains resistant to pathogenic 

bacteria, the discovery of new antimicrobial compounds 

is extremely important (Bukhari et al, 2013). The diffuse 

utilize antibiotics in animals and humans and their 

diffuse utilize in zones other than therapy and disease 

prevention have led to a serious drug resistance 

problem. 

Cephalosporins (also termed 𝛽-lactams) are 

effective in artificial antibiotics with bacteria of (-)ve gram 

and (+)ve gram by preventing the peptidoglycan layer 

synthesis from the wall of cell. This antibiotics type 

contains a 𝛽 -lactam structure that assists antibiotics 

bind to enzymes that synthesize the peptidoglycan layer 

and block the process. The mechanism by which 

bacteria resist 𝛽-lactams is caused by the synthesis of 𝛽 

-lactamase enzymes that break the 𝛽 -lactam ring and 

the antibiotic cannot bind to a layer of the peptidoglycan. 

Bacterial strains are becoming more and more drug-

resistant available (Rouil et al, 2013).  

One of the best methods is to prepare different 

synthetic derivatives of antibiotics based on activity and 

structure relationships. A relationship can be observed 

between the complexes structure and their antibacterial 

efficacy. Cephalexin is an antibiotic that can inhibit 

bacterial growth. This drug is used as a broad spectrum 

of antibiotics with microorganisms of (-)ve gram and 

(+)ve gram (Chaudhary et al, 2013). 

Cephalexin 

Cephalexin (INN) or Cefalexin is the most common 

antibiotic of the first generation of cephalosporins that 

have been widely utilized as an alternative to penicillin 

for contagion with endogenous enterococci and 

staphylococci.] Cephalexin is effective versus close 

genes and supplies an effective treatment in 

streptococcal pharyngit in Fig. 1. It has been reported 

that the nucleus of cephalexin has antibacterial and 

antifungal activities. Cephalexin is utilized to treat 

infections like a respiratory tract of soft tissues, bones, 

urinary tract infections, joints, skin, and teeth(Anacona 

et al, 2014). 

Cephalexin is used in infections (resulted by species 

of Klebsiella, staphylococcus, resistant penicillin,), 

respiratory infections (acute and chronic bronchitis and 

infected bronchitis), ear, nose and throat infections 

(acute and chronic), penicillin-resistant urinary tract 

infections and sulfonamides are rarely reported 

Immediate on cephalexin, according to the classification 

of levin, including one non-fatal condition after local skin 

contact and one fatal condition after oral cephalexin 

administration (Arefi, et al, 2013). 

Amoxicillin 

Amoxicillin(2S.5R.6R)-6-{[(2R)-2-amino-2-(4 

hydroxyphenyl)-acetyl] amino} - 3,3-dimethyl-7-oxo-4-

thia-l-azabicyclo [3.2.0] heptane-2-carboxylic acid is 

chemically name. It is an organ of 1st generic antibiotics 

(penicillin) that are a very significant β-lactam antibiotics 

category or an antibiotic medium–spectrum bacteriolytic 

β-lactam applied to remedy bacterial contagions brought 

about by virus, fungus, or bacterium. The synthesis of β-

lactamase enzymes that break the antibiotic and the β-

lactam ring cannot link to the layer of peptidoglycan is 

results in the mechanism that makes bacteria renitence 

to β-lactams( Keypour et al, 2013). On occasion 

amoxicillin is mutual with clavulanic acid, an inhibitor of 

β-lactamase, to growing the action spectrum with 

organisms of (-)ve Gram, and to beat impedance of 

bacterial antibiotic interposed through the output of β-

lactamase. Amoxicillin works by preventing the 

composition of the cell wall of bacteria. It is soluble in 

 

Fig. 1. Cephalexin structure 
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water, methanol, slightly soluble in ethanol and partially 

insoluble in toluene Fig. 2. 

General introduction of Schiff bases and 

Schiff bases metal complexes 

Schiff bases ligands 

It named after the German chemist Hugo Schiff who 

prepared these compounds from simple condensation 

between aldehydes and ketones with primary amines: 

Numerous studies have shown which the presence 

of one pair of electrons in the sp2 hybrid orbit of a 

nitrogen atom from the group of imines has important 

biological and chemical significance (that may be shifted 

consisting of the type of alternatives present on rings of 

the aromatic). Because of the relative ease of synthesis, 

artificial flexibility, and distinctive objects of the C = N 

moiety, the Schiff bases are usually excellent chelating 

agents, particularly when a functional moiety such as –

SH or –OH is present near the azomethine group to 

conduct six or five members with metal ion (Kwiatkowski 

et al, 1993) 

The scalability of the Schiff base links and the 

industrial uses and biological analytical of its complexes 

create additional research in this region that is highly 

needed.  

The mechanism of Schiff base consisted of the 

addition of a proton to the carbonyl group to yields 

conjugated acid in which carbon of carbonyl group is 

more electrophilic, thus facilitating the attack of amine 

on carbonyl group. The added acid will enhance the 

elimination of water molecules to obtain the final output 

of ligands, thus the proper pH and suitable solvent are 

required (Joseyphus et al, 2008). 

 The Schiff bases are vastly utilized in chemistry of 

chelation as ligands. They are easily obtainable, 

versatile and relying on the starting materials kind. They 

exhibit various denti-cities and functionalities. 

Furthermore, number, the nature, and the proportional 

site of the granter atoms of a Schiff base let good 

domination over the stereo-chemistry of the metallic 

stations, in addition to over the metal ions number within 

hetero and homo-poly nuclear complexes. (Chaudhary 

et al, 2006). 

All these advantages make ligands good nominees 

in the potential to synthesize complexes of attention in 

chemistry of bioinorganic, mechanisms of catalysis 

includes in an enzyme primary amine intensification. 

Schiff bases find a multilateral employ; some of them are 

the basic unity confirmed dyes, whilst, some are utilized 

as liquid crystals in chemistry. Reactions of Schiff base 

are helpful in making bonds of nitrogen-carbon in 

organic preparation. Schiff bases display to be 

significant intermediates in a many reactions of 

enzymatic sharing the enzyme interaction with substrate 

moiety an amino or a carbonyl and processes of 

encapsulation, transport and separation (Saadeh. et al, 

2013) Noteworthy utilize of these components is their 

enforcement as an efficient abrasion restraint, which is 

decided on their capacity to unexpectedly form a 

monolayer on the exterior to be safe. Several fertile 

restraints contain aldehydes or amines, but farthest 

supposedly attributed to the bond of (C=N) for the Schiff 

bases role more sturdy in a lot of situations.  

Schiff bases derived from the sulfonamide drug 

interest were obtained due to their system of biological. 

Components including sulfonamide drugs were used as 

a disease drug. They are the primary compound due to 

a wide range of biological activities, their industrial 

application and have been found to have procedures of 

pharmacological such as antipruritic, campaigns, 

antibacterial, antifungal, antimalarial, anti-inflammatory 

and antiviral. They also act as the backbone to produce 

different heterogeneous compounds. 

Schiff base metal complexes 

Many effect elements, containing elements of 

transitional, have been renowned for its importance as 

curative factors and are utilized as in collection with 

productions of multivitamin or a portion for supplements 

of nutritional which have been applied to remedy 

diseases like mania cancer, ulcers, and rheumatoid 

arthritis. Drugs of metal-bearded which have taken a 

significant status in the science of medicine are the CIS 

(which contains platinum), components of gold, salts of 

lithium bismuth, and aluminum (Abdallah et al, 2010). 

The complexity of metallic elements with bioactive and 

then efficient components has been shown to make past 

and last activity more efficient. There is still a need to 

explore the mechanism involved in this enhancement of 

biological activity at complexity using the metal ion. 

Studies (in-vitro) have specified that some components 

 

Fig. 2. Amoxicillin structure 
 

Fig. 3. The mechanism to produce a Schiff base 
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of biologically efficient may become more carcinogenic 

and bacteria stable when complicated with ions of metal 

(Shoaib et al, 2013). This complexity of transition 

metallic ions with nucleic acids amino, acids, and 

peptides are of the enormous significance of biological, 

and many reviews appear which the metal composition 

of these compounds extremely affects their biological 

behavior with an emphasis on the metals catalytic 

assignment in several operations of biological (Xiang et 

al, 2010). They often have a luminescence 

characteristic, particularly when their complexes have 

an arrangement of solid level and rich electronic 

coupling. Schiff base vehicles occupy an substantial 

position in optical and analysis of fluorescent e.g., base 

aromatic components as salicylidene o-aminophenol 

have been studied and have been applied as helpful 

reagents for fluorine measures for, magnesium, 

aluminum and other ions of metal. They assemblies are 

among the great well-known interactive mineral 

complexes.  

There was a lot of interest in copper, e.g., because it 

is a fundamental component of life. It is linked to several 

copper-based enzymes that are fundamental in the 

operation of biological. Then, zinc in the biological 

system has a multifaceted role as a component of 

proteins and enzymes that due to the tracks of cellular 

signaling (Rai. et al, 2012). Transitional minerals have 

an important place in the biochemistry of medical. 

Further, cefradine is renowned to be a moderate product 

of UVA rays and O2− under sunlight, and subsequently, 

the aim of this study is to design new mineral element 

complexes that have an significant role in reducing the 

activity of the drug molecule or/and enhancing from 

poisoning. Several drugs have modified pharmaceutical 

and toxic characteristics when they are in the complexes 

form. The farthest vastly studied metal in this attach is 

Co (II) that has been displayed to be useful in diseases 

like stomach ulcers, cancers stomach ulcers, 

tuberculosis, and rheumatoid arthritis. These results 

prompted us to inspect with the metal ions of transition 

and d10 in the chelation chemistry of antibiotics in an 

attempt to check the state of solid binding methods and 

study biological activity Fig. 4 (Nazir et al, 2013).  

General Survey 

The structural and spectroscopic features of the 

iridium, rhodium, and cobalt complexes are notified with 

cephalexin [7- (D-2-amino 2-phenyl acetamido) -3-

methyl-3-cefim-4-carboxyl]. (Saud et al, 2000), Studies 

of spectroscopic and analytical of these complexes 

appear that cephalexin acts as a dual and fixed bridge 

and occupies two coordination positions in the 

tetrahedral geometry of the cobalt complex and acts as 

a tri-dentate ligand and three-coordinate sites occupy 

the geometry of the surface octahedral of the iridium and 

rhodium complexes, Fig. 5. 

They prepared and reported a reaction at120 

between an excess of nicotinamide (NA) and 

[Cr3O(O2CCH3)7(H2O)] (“basic chromium acetate”), 

directed by dissolving the mixture adding PF6 - and in 

water, produce to the first isolation of the compound 

(nicotinamide) Cr (III) complex [Cr3O(O2CCH3)6(NA)3] 

- (1). Compound crystal 1·PF6·3CH3CN was subjected 

to detailed X-ray structural analysis. The three N-

bonding NA bonds, those occupy axial locations in the 

triangular basic chromium acetate, co-planar with the 

system of Cr3O (Lieberman et al, 2000). There was no 

evidence of magnetic exchange between molecules 

between the Cr3O centers that are bound by H- bonds, 

Fig. 6. 

They synthesized some of the Cu (II), Co (II), Zn (II) 

and Ni (II), complexes for the antibacterial drug 

cephradine and are characterized by their 

spectroscopic, and physical analytical values. 

Cephradine represents as a bi-dentate and complexes 

have a composition, [M(L)2X2] where [L = Cephradine X 

= CI2 and M = Ni (II), Zn (II), and Co (II)] appear the 

geometry of octahedral, and [ M (L)2] where [L 

=Cephradine,M = Cu (II)] shows square planar 

arrangement. In order to assess the influence of metal 

ions upon chelation, and its complexes were examined 

for their antibacterial efficacy with parentages of 

bacteria, P. aeruginosa, Sauries, and E. coli, (Zahid et 

al, 2000) Fig. 7. 

 

Fig. 4. Preparation of Schiff bases complexes 

 

Fig. 5. Complexes of rhodium and iridium with cephalexin 

 

Fig. 6. The 3D structure of [Cr3O (O2CCH3)6(NA)3] + 
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Its synthesis adduced that remains of cephalexin one 

of the most diverse classes of components versus 

microbes and, thus, is a helpful infrastructure for 

molecular reconnoitring. A new chain of Schiff bases of 

cephalexin has been compiled (Arun et al, 2014). The 

condensation suitable aldehydes with 5-thia-1-

azabicyclo acid [4.2.0] oct-2-ene-2-carboxylic and 7 - 

[(aminophenyl acetyl) amino] -3-methyl-8-oxo 

monohydrate that provide Schiff bases. All compounds 

were tested for anti-microbial efficacy versus 3 

pathogenic fungi and bacteria; Fig. 8. 

They prepared cephalexin was examined with the 

metal ions of d10 and transition. The complexes [M 

(cepha) Cl].nH2O [M = Hg (II), Cu (II), Co (II),Mn (II), Zn 

(II) Ni (II) and Cd (II)] were distinguished By chemical 

and physical ways. Antibacterial efficacies (in vitro) of 

cephalexin and complexes (Anacona et al, 2003) was 

examined Fig. 9. 

They were studied the complexes of Zn (II) and Cu 

(II) were prepared for the ligand gotten by cephalexin 

and amoxicillin condensation with pyridoxal/ 

salicyaldehyde were described by thermogravimetric, 

micro-analytical analytical values and spectral. All 

complexes were gotten to be six-chelated and included 

2H2O molecules (Iqbal et al, 2005). The spectral lines of 

paramagnetic resonance displayed a rhombic distortion 

of axial symmetry, with gll> g⊥> ge, in Cu (II) complexes. 

Zn (II) complexes show octahedral structure. All the 

compounds under realization offered antibacterial 

efficacy. Antibacterial efficacy appeared the next order: 

Cu (II) complexes (II)> Zn (II) complexes (II)> Schiff 

bases > free drugs. The complexes of Cu (II) showed 

significantly improved efficacy with Pseudomonas 

aeruginosa compared to the free drug. All Cu (II) 

complexes were investigated to be active with Kaolin 

Bao edema Fig. 10. 

The synergistic or opposite behavior of cefeperum, 

cefadroxil, cefatirazine and cephalexin has been studied 

in the existence of fundamental and tracked elements 

and liken with the original medicine. The main and rare 

elements are Cd, Cr, Ca, Fe, Mg, Co, Cu, Zn Ni, and Mn 

in compose of their chloride. These studies were 

behaved by notice (MIC) utilizing the agar mitigation way 

and comparing it with the MIC of standard 

cephalosporins with different microorganisms types of 

Gram (+) and Gram (-) like Streptococcus F., 

Escherichia C., Staphylococcus A., epidermal 

staphylococcus, Pseudomonas A,, Proteus V., Shigella 

D. and Salmonella T. (Najma et al, 2007). They are 

valuating shifts in the microbiological efficacy of criterion 

cephalosporins after( in vitro) metal reactions was to 

research the anti-posterior or synergistic conduct 

through the variation in the MIC data of these 

cephalosporins further to reach the extent of biological 

analysis directed at the intricacies of pharmacological 

metals Fig. 11. 

They prepared this study, Schiff bases of cephalicin 

condensation were combined in methanol with 

cinnamaldehyde and chlorobenzenehyde. Composed 

components for their inhibitory growth efficacy in vitro 

were examined versus various ancestries of Bacillus 

licheniformis, Staphylococcus A., Staphylococcus 

 

Fig. 7. Preparation of Schiff bases complexes 

 

Fig. 8. Synthetic pathway for the preparation of schiff base 
(I-VIII) 

 

Fig. 9. Structure of [M(cepha)Cl].nH2O 

 

Fig. 10. Suggested arrangement of metal complexes M: 
Zn(II) or Cu(II). 

 

Fig. 11. Structure of the ligand 
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aureus, Escherichia C. Micrococcus L. and Escherichia 

coli and liken with oflaxocin as criterion antibiotic. (Sunil 

et al, 2011), The efficacies of antioxidant (in vitro) of all 

components were measured by assay of a nitric acid-

free radical survey, Fig. 12. 

They reported, a new Schiff bases series were firstly 

prepared in ethanol (1: 1) by several drugs of sulfa 

containing sulfamethoxazole, sulfadiazine, 

sulfamethoxperidazine, sulfanilamide, sulfamazine, 

sulfabridine, and sulfacetamide sodium condensation 

with indole-3- carboxaldehyde. Geometry of molecular, 

greatest taken orbital of molecular (HOMO), Mullikan 

atomic charge and least unoccupied molecular (LUMO) 

were calculated from molecules studied in the B3LYP 

method and a standard group 6-31 + G (d, p) starting 

with optimal engineering (Ebrahem et al, 2013).. The 

results of the theoretical chemical shift 13C were also 

calculated using the independent atomic orbit approach 

(GIAO) and their respective linear correlations were 

given in Fig. 13. 

The new Schiff base ligand AMXPC was prepared by 

refluxing an solution of aqueous methanol of Pyrrole-2-

carbaldehyde and amoxicillin trihydrate in a weak milieu 

of acidic. The metal complexes were manufactured 

utilizing Cu chloride, Co and Zn salts and were depicted 

by techniques of spectroscopic and analytical. The 

compound with its mineral complexes (II) was examined 

for its antibacterial activity in the laboratory against three 

bacteria B. subtilis, S. aureus and E. coli by determining 

the diameter of the restraint region in millimeters 

(Chaudhary 2013). Amoxicillin trihydrate was obtained 

as a dominance drug. The results of these works appear 

the powerful antibacterial efficacy of complexes (II) liken 

to control drug and ligand, Fig. 14. 

Metal chelation (II) components have been reported 

for the cefalexin Schiff (HL) base were made from 

sulphathiazole with antibiotics as cephalexin. Mono-

nuclear ligand Schiff base [ML(OAc)(H2O)2] (M(II) = Ni, 

Co, Mn, Zn) and magnetic dilute Cu (II) complexes 

[Cu3L(OH)5] have been distinguished by several 

methods, containing analysis of thermal and macro, and 

spectroscopic studies (Anacona et al, 2014). Values of 

molar conductivity and analytical  specified which metal 

ions chelate with acetate ions. Ligand HL conducts as 

an NNO monoanionic trinuclear and NNOO tetradentate 

coordinating factor in complexes of trinuclear and mono, 

Fig. 15. 

They demonstrated that remains of cephalexin one 

of the most diverse classes of components versus 

microbes and, thus, is a helpful infrastructure for further 

molecular exploration. A new series of Schiff bases of 

cephalexin has been compiled. The condensation 

suitable aldehydes with 5-thia-1-azabicyclo [4.2.0] oct-2-

ene-2-carboxylic acid, 7 - [(amino phenyl acetyl) amino] 

-3-methyl-8-oxo monohydrate that provide Schiff bases 

(Arun et al, 2014). The purity of the compounds was 

determined by TLC. All compounds were tested for 

antimicrobial efficacy versus 3 pathogenic fungi and 

bacteria; Fig. 16. 

Metal complexes of Schiff base derived from diverse 

antibiotics are vastly utilized as biological efficient 

materials, particularly as factors of antibacterial. Two 

new metal (II) complexes with the Schiff, base (HL) 

derived from salicylaldehyde and amoxicillin were 

prepared and carried out employing techniques 

 

Fig. 12. Schematic of synthesized Schiff base 

 

Fig. 13. Preparation procedure of Schiff bases with general 
structure 

 

Fig. 14. Preparation procedure of Schiff bases with general 
structure 

 

Fig. 15. Structure of the ligand 

 

Fig. 16. Synthetic pathway for the preparation of Schiff 
base (I-VIII) 
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spectroscopic and analytical. The IR spectra explained 

a bidentate ligand that chalets through imino N- atom 

from bond of azomethine and phenolic O-atom. 

Spectrophotometry of UV-Vis appeared the distinctive 

bands of adsorption coinciding to an octahedral 

structure for both metal complexes. (Aurora et al, 2015) 

The inclusive formulation found out from empirical 

values was investigated to be [ML2(H2O)2] (M= Ni(II) and 

Co(II)). Study of Antibacterial appeared that the 

efficiency of metal complexes is more than the one found 

for the parent Fig. 17. 

 They had Inhibiting the formation of the metal 

chelation components (II) for the cephalexin Schiff base 

(HL) derived from the condensation of sulfiazazole with 

cephalexin antibiotics (Anacona et al,2014).The ligand 

HL behaves as tetradentate monoanionic NNOO and 

tridentate NNO coordinating agent in the trinuclear and 

mono complexes Fig. 18. 

 They had an exclusive fast, effective, 

environmentally and clean benign combination of Schiff 

bases as new ligand and their complexes with Cu (II) 

was developed under microwaves irradiation using 

condensation the amoxicillin and trimethoprim 

(L4),sulfamethoxazole (L3) cephalicin (L2) and 

salicylaldehyde (L1) (Srivastava et al,2014). All Schiff 

bases were (NO donor) bidentate. five coordinates 

found for Salicylidene sulphamethoxazole-Cu(II) 

monohydrate while all other compounds were found to 

be six coordinated dihydrate and[1: 2] type ML2. Efficacy 

of antibacterial appeared the next order: Cu(II)-

complexes ˃  Schiff base ligands ˃  parent medicines Fig. 

19. 

 They had Synthesis of Metal(II) chelation 

components have been reported in ligand hydrazone 

(HL) derived from the intensification of 2,6 dimethyl 

pyridine (hydrazone) with antibiotics of cephalexin. 

Mononuclear complexes [ML(H2O)2][PF6] (M(II)= Zn, Co, 

Ni, Mn,) are described by many techniques(Anacona et 

al, 2015). Biological applications of complexes in two 

strains of bacteria (Staphylococcus aureus and 

Escherichia coli) were studied by means of the agar disc 

diffusion way; Fig. 20. 

 They had New ligand (HL) by condensing 4 

(dimethylaminino) benzaldehyde and cephalexin that 

assess the influence of bacteriological efficacy, these 

prepared complexes were examined, compared with an 

uncomplexed Schiff base versus species of bacterial, 

Escherichia coil, Staphylococcus aureus and outcomes 

were adduced (Taghreed et al, 2015). 

Anacona They were synthesized Metal(II) chelation 

components of ligand trident Hydrazine (HL) derived 

from the intensification of 2-hydrazino pyridine with 

antibiotics of cephalexin. Cephalexin 2-pyridinyl 

hydrazone ligand HL conducts as an NNO monoanionic 

tridentate agent. Applications of the biological for the 

complexes were studied on three strains of bacterial 

(Enterococcus faecalis, Acinetobacter, baumannii and 

Escherichia coli) by utilizing the agar disc diffusion way; 

Fig. 21. 

 This study was to synthesis a group of new metal(II) 

chelation components of Schiff base (HL) with Mn, Co, 

Cu, Zn, and Ni. It was derived from the intensification of 

1,6-hexanediamine with cephalexin antibiotics and to 

inspect antibacterial efficacy of cephalexin and prepared 

complexes versus strains of (+)ve and(-)ve grams. 

 

Fig. 17. Structure of the Schiff base ligand (HL) 

 

Fig. 18. Structure of of organotin(IV) complexes (2-6) 

 

Fig. 19. Structure of ligands 

 

Fig. 20. Synthesis pathway of HL ligand 

 

Fig. 21. Structure of Schiff base 
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General formulas of all complexes are proposed 

[M(L)(H2O)3][PF6] (Anacona et al, 2016). The efficacy of 

antibacterial for cephalexin was influenced by the 

complexity of the metal ions. It was found that the new 

complexes were more toxic than drug and showed 

bactericidal efficacy versus S. aureus, K. pneumonia, 

and E. coli, Fig. 22. 

 Six Schiff bases were synthesized from isatin, 5-

bromoisatin, and 5-nitroisatin with ampicillin and 

amoxicillin. They are linked directly through their α-

amino groups to the acyl side chain with isatin 

derivatives by nucleophilic addition using glacial acetic 

acid as a catalyst. Results: chemical structures of these 

Schiff bases were confirmed using FTIR, 1H NMR and 

elemental microanalysis (Jawad et al, 2016). The 

antibacterial activity was evaluated by measuring (MIC) 

data and appeared different antibacterial activities 

degrees when compared with free drugs. The Schiff 

bases showed very significant activity against (MRSA). 

Moreover, 5-bromoisatin Schiff bases appeared good 

activity with MRSA and less activity with (S. aureus). The 

new Schiff bases of isatin and 5-bromoisatin linked to 

amoxicillin and ampicillin appeared interesting activities 

of antibacterial. Fig. 23. 

 They had an antibacterial efficacy in all components 

was examined at their various concentrations and drug 

control versus four pathogens of bacterial such as, K., 

P. Vulgaris and E. coli, and drug control (Narendra et al, 

2017) Fig. 24. 

 They had a chain of Cu (II), Co (II), Zn (II) and Ni (II), 

metal complexes were prepared from the ligand derived 

from picolinaldehyde and amoxicillin. Ligand and metal 

complexes are perfectly depicted by mechanisms of 

spectroscopic and physical. The spectral study offered 

that the proportion of metal: ligand 1: 2 and the chelation 

locations in the ligand of the metal ions were estimated 

by analyzing the results of spectral(Chaudhary et al, 

2017). Molar conductivity and UV-vis. study well backs 

up the octahedral structure of the complexes of Zn (II) 

and Co (II) and the tetrahedral structure of the Cu (II) 

complex. The kinematic parameters are taken away 

from the Coates-Redfern neutralization. The XRD study 

detected the nanocrystalline kind of the Ni (II), Co (II), 

and Cu (II) complexes and the amorphous kind complex 

of the Zn (II). The suggested structure of complexes was 

improved by a supported MM2 determination in Ultra-11 

of Cs-Chem Office. Synthesized compounds were 

examined for anti-bacterial efficacy with four pathogenic 

strains of human and values detected their favorable 

anti-bacterial efficacy Fig. 25. 

 They had new Schiff bases derived from cephalexin 

and ampicillin were prepared 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(Abbas 

et al, 2018). All the synthesized compounds are 

construed by mechanisms of spectroscopic and 

physical. The antibacterial screening tests elicit that both 

Schiff bases further Cu complexes exhibited promising 

antibacterial activity against S. aureus, E. coli and P. 

aeruginosa so that they are of improved antibacterial 

efficacy than the parent drugs Fig. 26. 

They had Synthesis of the ligand by the reaction of 

boric acid with cephalexin monohydrate in (1:1) ratio of 

mole (Mohammed et al, 2018). The metal complexes of 

this ligand with Ni(II),Cr(III), Cu(II) and Co(II) have been 

also prepared. The prepared compounds were 

characterized by mechanisms of spectroscopic and 

physical. The activity of antimicrobial for the ligand and 

its metal complexes were estimated with Pseudomonas 

 

Fig. 22. Proposed e-structure of ligand 

 

Fig. 23. Structure of Schiff base 

 

Fig. 24. Structure of Schiff base complexes 

 

Fig. 25. Structure of Schiff base complexes 
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A., Staphylococcus A., Klebsiella P. and Staohylococcus 

E. and fungi as Asporgillus Fig. 27. 

From the reaction of 2,6−diaminopyridine with 

amoxicillin was gotten a ligand and its complexes were 

prepared. Values of magnetic and Spectral mentioned 

an octahedral structure for all the complexes in 

[ML(H2O)3][PF6] formulae (where M(II) = Zn, Cu, Co, Mn, 

Ni,, L represents deprotonated tridentate NNO ligand. All 

compounds were tested for antibacterial efficacy by 

utilizing MIC way (Anacona et al, 2018). The zinc(II) 

complex appeared favorable bactericidal efficacy with E. 

coli and S. aureus Fig. 28. 

 Complexes of Schiff base prepared from 

condensation reaction of 6-formyl-7-hydroxy5-methoxy-

2-methylbenzopyran-4-one and o-phenylenediamine 

with metal ions: Mn(II), Co(II), Ni(II) and Cu(II) were 

prepared. Different analysis tools such as elemental and 

thermal analyses, spectra of mass and (FTIR), magnetic 

susceptibility conductivity, and measurements are all 

used to explain the of the prepared complexes structure. 

(Sherif, et al, 2018) The ligand behaves as a monobasic 

bidentate in case of mononuclear Ni HL and Co HL 

complexes and presents as dibasic tetradentate in 

binuclear complexes of Cu2 L and Mn2 L.The thermal 

decomposition of complexes Co HL and Mn2 L was 

studied by (TG/DTG). They were screened for 

antibacterial activities; in Fig. 29. 

 CONCLUSION 

The discovery and amelioration of antibiotics are 

among the efficient achievements in technology and 

neoteric science and most effective in the fight versus 

contagious diseases. Nevertheless, the increasing 

emergence and distribution of antimicrobial resistance 

among strains of bacterial has decreased the 

effectiveness of therapy for large quantities of drugs. 

Mediators of Antimicrobial bacterial cell death can be 

classified as bacterial, represented by a bactericide or 

chloramphenicol by penicillin. Bactericidal agents cause 

the death of bacterial cells, while bacterial agents 

prevent bacteria from increasing. 

REFERENCES 

Abdallah SM, Zayed MA, Mohamed GG., (2010) Synthesis and spectroscopic characterization of new tetradentate Schiff base and its 
coordination compounds of NOON donor atoms and their antibacterial and antifungal activity. Arabian Journal of Chemistry,; 3: 

Abdulsada AH, Nasser N H and Hussein A.K (2018) Design Synthesis and Preliminary Antibacterial Evaluation of Schiff Base Metal 
Complexes of Ampicillin and Cephalexin Acta Chimica and Pharmaceutica Indica ,8 (1) ,  

Anacona J R, Mago K, Camus J, A (2018) Antibacterial activity of transition metal complexes with a tridentate NNO amoxicillin derived 
Schiff base. Synthesis and characterization Appl Organometal Chem.;e4374. https://doi.org/10.1002/aoc.4374 

Anacona J R, Rincones M (2015) Tridentate hydrazone metal complexes derived from cephalexin and 2-hydrazinopyridine: Synthesis, 
characterization and antibacterial activity, Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy (2015), doi: 
http://dx.doi.org/10.1016/j.saa.2015.01.009 

Anacona J R, Victor Rangel, Marcos Lorono and Juan Camus, 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 149 (2015) 23–29 

Anacona J, Pineda Y, Bravo A, Camus J (2016) Synthesis, Characterization and Antibacterial Activity of a Tridentate Schiff Base Derived 
from Cephalexin and 1,6-Hexanediamine and its Transition Metal Complexes. Med chem (Los Angeles) 6: 467-473. doi:10.4172/2161- 
0444.1000385 

Anacona JR. (2001) Synthesis and antibacterial activity of some metal complexes of Beta- Lactamic antibiotics. Journal of coordination 
chemistry, 54; 3-4. 

 

Fig. 26. Synthesis of terephthalaldehydene-cephalexin 
 

 

Fig. 27. Synthesis of ligands 

 

Fig. 28. Synthesis pathway of ligand 

 

Fig. 29. Schiff base H2L 



 

 

EurAsian Journal of BioSciences 14: 7541-7550 (2020)  Ashoor et al. 

 

7550 

 

Anacona, J.R. Juan L. R. and Juan C. (2014) Synthesis, characterization and antibacterial activity of a Schiff base derived from cephalexin 
and sulphathiazole and its transition metal complexes Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy 129 
96–102 

Arefi D, Maknoni F, Khoshnood RS., (2011) Spectroscopic and conductometric investigation of the interaction of amoxicillin (antibiotic 
drug) with Zn (II) ion. Clinical Biochemistry, 44(13): S265. 

Arun N T and Gowramma  B (2014) Synthesis and Biological Evaluation of Some Novel Schiff Bases of Cephalexin. International Journal 
of Pharmaceutical Sciences and Research, IJPSR,; Vol. 5(3): 1008-1014 

Asif I and Farhana H (2016) Synthesis, Characterization and Antimicrobial Studies of Schiff Base Ligand-Derived from Amoxicillin and 
Benzaldehyde Bangladesh Pharmaceutical Journal 19(2): 211-214,  

Aurora R, Adriana S, Georgeta C, Irina D (2015) Synthesis, Spectral Characterization and Thermal Behavior of New Metal (II) Complexes 
with Schiff Base Derived From Amoxicillin J. Chil. Chem. Soc., 60, Nº 3. 

Bravo A, Anacona JR. (1998) Synthesis and Characterization of metal complexes with ampicillin. Journal of coordination chemistry, 44: 
1-2. 

Bukhari IH, Arif M, Nazir F, Riaz M, Aslam N, Ain QU. (2013)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. International Journal of Pharmaceutical 
Chemistry, Journal DOI:10.7439/ijpc 

Catherine Bisson-Boutelliez, Stephane F, Chantal F, and Francine K., (2010) Preparation and Physicochemical Characterization of 
Amoxicillin β-cyclodextrin ComplexesAAPS Pharm Sci Tech, 11, 2, June  DOI: 10.1208/s12249-010-9412-1 

Chaudhary  N K (2017) Bio –Coordination of Schiff Base Derived From Amoxicillin Trihydrate and Pyrrole-2-Carbaldahydre With Cu(II), 
Co(II) & Zn(II) Ions: Synthesis, Characterization and Antibacterial Evalution World Journal of Pharmacy and Pharmaceutical Sciences  
2, 6, 6016-6025 

Chaudhary  N K and Mishra P, (2017) Metal Complexes of a Novel Schiff Base Based on Penicillin: Characterization, Molecular Modeling, 
and Antibacterial Activity Study, Hindawi Bioinorganic Chemistry and Applications Article ID 6927675, 13 
https://doi.org/10.1155/2017/692765 

Chaudhary N. K. (2006) World Journal of Pharmacy and Pharmaceutical Sciences Co(II), Cu(II), Ni(II), and Zn(II) Complexes With Amino 
Acid-Derived Compounds. Hindawi Publishing Corporation Bioinorganic Chemistry and Applications,; Article ID 83131: 1–13, DOI 
10.1155/BCA/2006/83131. 

Chaudhary NK and Mishra P. (2013) Synthesis, characterization and molecular modeling of Ni(II) & Cu(II) complexes with schiff base 
derived from 1H- benzo[d]imidazole-4- amine and 2-hydroxy benzaldehyde. Archives of Applied Science Research, 5 (5):191-197. 

Chemistry, 28 (2): 943-948. 
Jawad M (2016)  synthesis, Characterization and Preliminary Antimicrobial Evaluation of New Schiff Bases of Ampicillin and Amoxicillin 

Derived From Isatin Derivatives Int J Pharm Pharm Sci, Vol 8, Issue 5, 113-116 
Joseyphus R. S.and Nair, M. S. (2008) Antibacterial and Antifungal Studies on Some Schiff Base   Complexes of Zinc (II), Mycobiology, 

36,  2, 93–98. 
Keypour H, Shayesteh M, Rezaeivala M, Chalabian F, Elerman Y, Buyukgungor O. (2013) Synthesis, spectral characterization, structural 

investigation and antimicrobial studies of mononuclear Cu(II), Ni(II), Co(II), Zn(II) and Cd(II)complexes of a new potentially 
hexadentate N2O4 Schiff base ligand derived from salicylaldehyde. Journal of Molecular Structure,; 1032: 62-68. 

Kwiatkowski E, Kwiatkowski M, Olechnowicz A, Bandoli G. (1993)Coordination of Schiff bases derived from pyrrole-2-carboxaldehyde 
and triamines to copper(II) and nickel(II) ions. Crystal structures of [Cu(C15H20N5)]NO3 and [Ni(C15H20N5)]ClO4. Journal of 
Crystallographic and Spectroscopic Research,; 23(6): 473-480. 

Lewisa NA, Liub F, Seymoura L, Magnusena A, Ervesa TR, Arcaa (2012) Synthesis, characterization, and preliminary in vitro studies of 
Vanadium(IV) complexes with a Schiff base and thiosemicarbazones as mixed-ligands. Eur J Inorg Chem., 4: 664–677. 

M S Al-Rawi, D F Hussei, Al-Taie, A F Al-Halbosi M M and Hameed B A  M S Al-Rawi( 2018) Cytotoxic effects of new synthesis heterocyclic 
derivatives of Amoxicillin on some cancer cell lines J. Phys.: Conf. Ser. 1003 012012 

Mohammad S. Iqbal, Iftikhar H. Bukhari and Muhammad (2005) Preparation, characterization and biological evaluation of copper(II) and 
zinc(II) complexes with Schiff bases derived from amoxicillin and cephalexin Appl. Organometal. Chem. 19: 864–869 

Mohammed A. (2018) The percentage Synthesis and Biological Evaluation of New Boron Compound with Cephalexin and some of Its 
Transition Metal Complexes Journal of Global Pharma Technology; 10 (03): 640-649 

Najma Sultana and M. Saeed Arayne, (2007) In Vitro Activity of Cefadroxil, Cephalexin, Cefatrizine and Cefpirome in Presence of Essential 
and Trace Elements Pak. J. Pharm. Sci, Vol.20(4), 305-310 

Nazir F, Bukhari IH, M Arif, M Riaz, SA Raza Naqvi, TH Bokhari, MA Jamal. (2013) Antibacterial Studies And Schiff Base Metal Complexes 
With Some Novel Antibiotics, International Journal of Current Pharmaceutical Research,; 5(3). 

Ndahi NP, Pindiga YN & Sandabe UK. (2012) Synthesis, Characterization & Antibacterial Studies of Some Schiff Base Complexes of 
Cobalt(II), Nickel(II) And Zinc(II), Asian Journal of Biochemical and Pharmaceutical Research, 2012; 2(1).  

Pramoda G, Ashok Kumar P, Bhoopathi GS,Vijaya Durga K, Kulakarni SV. (2017) Design and Evaluation of Sustained Release Floating 
Matrix Tablets of Amoxicillin Trihydrate. World Journal of Pharmacy and Pharmaceutical Sciences, 2, 5, 2789-2802. 

Rai BK, Kumari R and Thakur A. (2012) Antimicrobial Screening of Co(ii), Ni(ii) and Cu(ii) Complexes with Nitrogen and Oxygen Containing 
Schiff Base. Oriental Journal Of 

Rouil Tomi IH, Abdullah AH, Raheemah Al‐Daraji AH, and Rudha Abbass SA., (2013) Synthesis, characterization and comparative study 

the antibacterial activities of some imine‐amoxicillin derivatives. European Journal of Chemistry,; 4 (2): 153‐156. 
Saadeh SM. (2013) Synthesis, characterization and biological properties of Co(II), Ni(II), Cu(II) and Zn(II) complexes with an SNO 

functionalized ligand. Arabian Journal of Chemistry,; 6: 191–196. 
Sharma VK, Liu F, Tolan S, Sohn M, Kim H, Oturan MA. (2013) Oxidation of β-lactam antibiotics by ferrate(IV). Chemical Engineering 

Journal,; 221: 446-451. 
Shoaib K, Rehman W, Mohammad B and Ali S. (2013) Synthesis, Characterization and Biological Applications of Transition Metal 

Complexes of [NO] Donor Schiff Bases. J Proteomics Bioinform,,; 6:7. 
Srivastava K P, Anuradha S and Suresh K S, (2014) Green and Efficient Synthesis Characterization and Anti-Bacterial Activity of Copper 

(II) Complexes with Unsymmetrical Bidentate Schiff Base Ligands, IOSR Journal of Applied Chemistry 7, 4 , 16-23 
Xiang H, Jiang L, Li HY, Zheng XD, Li Y. (2013) Synthesis and characterization of a tetranuclear copper(II) complex with a chiral Schiff 

base ligand. Chinese Chemical Letters, 2013; 24: 49–51. 
Youssef NS, El-Zahany EA, Barsoum BN, El-Seidy AMA.(2009)Synthesis and characterization of copper(II), cobalt(II), nickel(II),and 

iron(III) complexes with two diamine Schiff bases and catalytic reactivity of a chiral diamine cobalt(II) complex. Transition Met Chem., 
34: 905–914. 

www.ejobios.org 

https://doi.org/10.1155/2017/692765
http://www.ejobios.org/

	INTRODUCTION
	Antibiotic
	Cephalexin
	Amoxicillin
	General introduction of Schiff bases and Schiff bases metal complexes
	Schiff base metal complexes
	General Survey

	CONCLUSION
	REFERENCES

