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ABSTRACT 

 
Amino acids (A A) and their derivatives were studied extensively by the researchers and were 

presented in a variety of different ways. It is important to use them as ligands with transitional and non-
transitional element, through its association with the NH-2, COO-, and S-2 electron donors. The metal complexes 
of amino acid and their derivatives have important pharmaceutical applications; they have been exploited in 
cancer multi drugs resistance tested as anti-material and exhibit anti-tumor activity. This paper reviews the 
definition, importance and antibiotic action of amino acid derivative with transitional metal. 
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INTRODUCTION 
 

Amino acids (A A) are organic molecules consists of the amino group (NH2 ) as well as the carboxylic 
acid group (COOH), both are as associated with a single carbon atom called α-carbon. In nature, over 700 types 
of amino acids were uncovered. About all from them are α-amino acids. They were found out at: bacterial; 
fungal; algael; different another plant [1-2]. (AA) are categorized as amino acids are acidic, basic and neutral. 
Some (AA) are not synthesized within body as well it is needful to take at diet. As kinds from (A A) are called 
fundamental amino acids[3]. Some (AA) are manufactured at body and thither is no necessarily to take them at 
diet, as type from amino acids are called non-manufactured amino acids. Several (A A) are manufactured with 
en body however their production is in adequate like kind from amino acids are called semi-fundamental 
amino acids.(A A) help in the formation of tissue protein. Some (AA) are included on enzyme formation. 
Hormones such as insulin, growth hormone as well glucagon are composed from amino acids. Adrenalines, 
nor-adrenaline as well thyroxin are composed from single amino acid. Glutathione, a physiologically energetic 
peptide is as well composed from amino acids. (A A) are included at manufactured from melanin. It was 
studied which balance of amino acid at carcinoma patients predominating varies of that at healthful persons, 
due to metabolic changes. In liver cirrhosis functions of dendritic cells (DCs) are impaired and patients with 
cirrhosis may display reduce levels from plasma divaricated-series amino acids[4-5].(AA) are basic unit of 
protein. (A A) play main role at organizing multiple operations regarded to gene term, inclusiving modification 
from function at proteins that interpose messenger RNA (m-RNA) interpretation. (A A) are utilized in formation 
of protein. If (A A) are deficient, then protein synthesis does not occur. As a result protein deficiency disease 
may occur. It is needful to take balanced diet containing all requisite amino acids. (A A) and their derivatives 
have been used for different purposes and some amino acid derivative and some of their metal complexes 
have been evaluated as having antibacterial, antifungal properties[6-7].Interactions between transition 
elementals well amino acids are very interesting to the biological enforcements. Compounds from several 
metals ions for (A A) can be applied such as models to study the pharmacy dynamic effects from drugs or with 
increasing the biocompatibility as well reduce poisonous effects from some metal [8]. Amino acid‐based Cu+2 
compounds offer anticancer as well effective DNA split efficacy. The ternary Cu+2 compounds from (A A) for 
heterocyclic phenanthroline bases covalently connected into the metal ion offer effective DNA split efficacy 
[9].Recently, considerable concern were paid for chemistry from metal complexes from (A A) of Schiff bases 
consisting of oxygen , nitrogen as well another donors for physiological reasons, since (A A) are absorbed well 
from intestinal lumen by specific active transport mechanisms, (A A) containing imines display significant 
biological, they readily of steady complexes fort most transition metal ions [10-12]. Also, new synthetic 
compounds including (A A) were studied mostly in vitro by various methods for their antiradical and/or anti-
inflammatory activity. Complexes (Cu+2, Fe+3, Zn+2, Mn+2, Co+2 ) containing these antiradical agents as ligands 
were reported to yield even better antiradical activities, but also act as complexes with cytostatic, antidiabetic 
or anti-inflammatory compounds[13-14]. Studies at ligand complexes from (A A) as well their derivatives are 
from enormous biological advantage due to such complexes offer interesting features such as antibacterial, 
antifungal, anticancer. Ligand complexes likewise play significant role at catalytic positions for metalloenzymes 
as well as activated metal enzymes, so realization also interaction between different transition metals and 
(AA)also ternary complexes can be applied like models of metallo enzyme [15-16].In recent years, a number of 
metal complexes including Zn+2, Co+3, Fe+2/+3 , Cu+2, Ni+2, Ce+4, and Zr+4 have been found to be effective at 
promoting the hydrolysis of un activated amide bonds in peptides and proteins [17].Basic complexes 
containing nitrogen, (A A) the microbial plant is formed, and animal cells under the influence of 
microorganisms. These are biologically significant compounds, as well the for ablation from numerous from 
them for egos the composition from alkaloids as well hormones, neuromediators, phospholipids as well 
vitamin components, and initiators from many enzymatic reactions [18].Modern studies on synthesis have 
been increasingly focused from complexes of α-(A A) ligands as well their derivatives. These involve the study 
from constancy for these compounds, their binding into DNA, and their biological efficacies, oxidative activity 
[19-20]. Derivatives of amino acid (glycine, alanine, glutamic acid, histidine, tryptophan or leucine) appeared to 
be promising antibacterial and antifungal agents. N-substituted derivatives of 3-aminobutyric acid revealed a 
high antimicrobial and antifungal activity at low concentrations .Some α-phthalimide and a cetamide amino 
acid derivatives were synthesized and determined their antimicrobial, antifungal and antitumor activity [21-
22]. Aghav et al.,[23] were created ternary complexes of Ce+3 for 2,3-dimethyl-1-phenyl-4-salicylidene-3-
pyrazolin-5-one (L)as well several (A A),  L-tryptophan, L-tyrosine, L-cysteine, L-leucine also L-serine. The 
complexes were distinguished in the grounds from analysis of elements, conductivity datum, magnetic 
menstruations, and spectral manners as well as thermal analyses datum. Schiff base (L) act like the primary 
ligand as well amino acids acts like secondary ligand that coordinates out of carboxylic oxygen as well nitrogen 
amine. The complexes have been tested with their antimicrobial efficiencies as well offer, the vigorous 
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biological efficiencies versus Staphylococcus aureus, Corynebacterium effective, Pseudomonas aeruginosa and 
Escherichia coli, see (Fig. 1). 

 

 
 

Figure (1): Structure of [Ce(L)(A A)]Complexes 
 

Subhaa et al.,[24] were created [Cu(L)]as well ligand mixed Cu(II) complexes [Cu(L)(A A)] 2 also 3, 
where so ever (L) is Schiff base originate of o-vanillin also L-tryptophan as well A is pyridine 2also imidazole 3, 
have been featuring additional uses well as spectroscopic technique has been structurally distinguished 
utilizing crystalline X-ray crystal offering that Cu+2 is coordinated from (N2O2) donors at square planar. 
Electrochemical demean our for compounds was surveyed with dorian voltammeter. Ligand as well copper 
complexes practice cytotoxicity versus breast cancer cell line, the reaction is shown in (Scheme 1). 

 

 
 

Scheme (1): Synthesis L as well its Cu- Complexes 
 

Alya et al., [25] was synthesized novel Mono azo ligand 2-(4-aminoantipyren)-L-Tryptophane (AAT) by 
reaction L-Tryptophan with diazotized 4-aminoantipyrine. This prepared ligand was coordinated with chloride 
salts of [Ln=La+3, Ce+3, Nd+3, Eu+3 and Gd+3] ions. Structural feature of the ligand and its metal complexes have 
been identified with analysis of elements FTIR, H-MMR, UV-Vis spectroscopy, magnetic susceptibility also 
molar conductivity. Spectral data and physicochemical studies declares that the ligand act as neutral N,O-
bidentat Pentagonal bipyramidal structure has been suggested for all prepared complexes which were 
exhibited (1:2) (metal : ligand) ratio at optimum condition as well as were formulated as [Ln (AAT)2Cl3]. The in 
vitro antibacterial and antifungal assay of all prepared compounds have been evaluated, see (Fig. 2). 
 

 
Figure(2): The Proposed Structure of the Prepared Complexes 
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Florina et al., [26] synthesised novel concatenation from binuclear compounds for [M2L(AcO)2(H2O)4] 
species, whereas M= Cu+2, Ni+2, Co+2 or Mn+2 as well L= (C39H34N4O6)-2throughmoldconcentricityof1,3-bis(2′-
formylphenyl)-1,3-dioxapropane, L-tryptophan as well metal acetate at methyl alcohol medium. Complexes 
from M+2:L (2:1) species have been identified with analysis of elements, molar conductivity datum, FTIR, 
electronic spectrum as well magnetic mensurations. Indicates a low value from molar conductivity datum that 
is non-electrolytes. Based magnetic as well electronic spectrum datum, it may suggest an octahedral / 
deformed octahedral geometry with all compounds. New complexes have been examined with their 
antimicrobial efficacy about ten microbial strains, with qualitative as well quantitative checks. Our out 
comepointed out that [Cu2L(AcO)2(H2O)4] compound has been the most efficient from studied complexes, with 
respect to both density from antimicrobial efficiency as well microbial spectral, see in (Fig. 3).  

 

 
 

Figure (3): Structure of Complexes [M2L(AcO)2(H2O)4],where as M+2= Cu, Ni, Co or Mn 
 
 Aiy elabola et al., [27] were created new coordination complexes from aspartic acid at basic as well 
acidic media, for metal ligand (Mn:L) stoichiometric ratio 1:2. Complexes have been distinguished utilizing 
FTIR, electronic and magnetic mensurations, also mass spectrometry. Antimicrobial efficacy for compound has 
been specific diverse antibacterial also fungi. Outcomes gained pointed that availability from donor atoms 
employ with coordination has been a function at pH from solution at any reaction was perform. This outcome 
atvariancing geometrical structure with complexes. Complexes showed a wide spectrum from efficiency as 
well as at some states better efficiency than the norm, see in (Fig. 4).  

 
 

Figure (4): Proposed Fragmentation Pattern of [Mn(asp)2]. 
 

 Sundaramurthy et al.,[28]synthesized of ternary Schiff base transition metal complexes with the 
general formula [ML1L2]ClO4 (whereas, M+2 = Mn, Co, Ni, Cualso Zn] ; L1 = Schiff base ligand derived from L-
valine as well as vanillin; L2 = N,N,N’,N’-tetramethyl-1,3- diaminopropane). The metal complexes have been 
distinguished through physicochemical techniques, spectroscopic analyses like UV-Visible, FTIR, EPR also mass 
spectra. To facilitate the biological activities from Schiff base as well the transition metal complexes in vitro 
antibacterial, antifungal, antioxidant and larvicidal studies were carried out. The molar conductivity values 
revealed 1:1 electrolytic nature for all metal complexes. FTIR spectra confirmed that metal center is 
coordinated into imine nitrogen as well phenolic oxygen atom present in carboxylate group for Schiff base 
ligand. It also suggested presence of uncoordinated perchlorate anion. In vitro biological studies revealed that 
the Schiff base transition metal complexes possess good biological activities, see in (Fig. 5). 
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Figure (5): Structure of the Mn+2, Co+2, Ni+2, Cu+2 and Zn+2Complexes 
 

Sundaramurthy et al., [29] reported ternary Schiff base Cu+2 complex [Cu L (tmpda)] (whereas H2L is 
N-(salicylidene)-L-valine; tmpda is N,N,N-,N-tetramethyl1,3-propanediamine) and distinguished through UV-
Visible., FTIR, also monocular crystal XRD. Crystalline structure exhibits a deformed square pyramidal geometry 
at any Schiff base is linked into Cu+2 ion through phenolic oxygen, imine nitrogen, also oxygen atom for 
carboxylic group by essential level as well chelating diamine, N,N,N-,N—tetramethyl-1,3-propanediamine, 
shows pivotal as well tropical method from binding by N,N-donor atoms. The inhibitory growth potential for 
Schiff base as well the metal compounds versus some clinically significant antibacteria, appear that metal 
complex are more powerful than origin Schiff base ligand a versus all screened bacteria’s trains, see in (Fig. 6). 

 

 
 

Figure (6): Structure of (A) Ligand (H2L), (B) Complex [Cu L (tmpda)] 
 
 Al Naimi et al.,[30] were synthesized novel complexes from M(II) with mixed ligand from 5-
Chlorosalicylic acid (CSA) like primary ligand as well L- Valine (L-Val) like a secondary ligand and distinguished 
through analysis of elements (C.H.N), UV., FT-IR, magnetic susceptibility, μeff (B.M) also the conductivity 
menstruation (Λm ). At complexes, (CSA) is bidentate at each complexes coordinating during (–OH)- also (–
COO) groups; also (L-Val) exhibits like a bidentate ligand at each complexes by (–NH2 also –COO- ) groups. Five 
mixed ligand complexes formed like Na3[M(CSA)2(L-Val)]. Molecular structure proposed with each complex is 
octahedral geometries. Synthesis complexes have been checked in vitro of versus four bacteria. The appearing 
efficiency comparable according to (L-Val). The outcomes acquired into antibacterial studies of models through 
agar well – diffusion bio-assay appeared biological efficacy from ligands as well complexes. In general, 
Na3[Hg(CSA)2(Val)] also Na3[Cd(CSA)2(Val)]complexes were displayed into be, at most statuses, more efficient 
than free ligands as well as complexes. The highest has been watched through Na3[Hg(CSA)2(Val)] complex 
versus antibacterial. The efficacy from mixed ligand chelates may be because the impact from metal ion within 
normal cell, see in (Fig. 7) 

 
 

Figure (7): The Suggested Structure from Mn+2, Co+2, Zn+2, Cd+2 also Hg+2Complexes 
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Alya et al.,[31] has been prepared a chain from lanthanide metal (ΙΙΙ) complexes for novel azo ligand, 
3-(1-methyl-2-benzimidazolylazo)-Tyrosine (MBT). Structural characteristic has been certainedat basis from 
analysis of elements, metal content, molar conductance, magnetic mensuration, FTIR, 1HN-MR also UV-Vis 
spectra surveies. Isolated complexes have been found out to have a mole ratio (1:2) (metal:ligand) 
stoichiometry with the general formula [Ln(MBT)2]Cl (Ln+3 = La, Ce, Pr, Nd, Sm, Eu and Gd). The chelates have 
been found to have structures of octahedral. FTIR spectrum displaysthat ligand (MBT) is coordinated into 
lanthanide ions like a N, N, O-tridentate anion by benzimidazole nitrogen, azo nitrogen also oxygen from 
hydroxyl after deprotonation. Ligand (MBT) as well its prepared complexes have been checked in vitro versus 
two kinds from select bacteria, see (Scheme 2). 

 
Scheme (2): The proposed Structure of Octahedral from [Ln(MBT)2]Cl 

 
Alya et al., [32] were synthesized ligand 4-[2-(1-methyl benzimidazolyl) azo] proline (MBP) also its 

complexes of Cu+2, Ag+ also Au+3. Ligand and its complexes have been distinguished through analysis of 
elements (C.H.N.), A.A, UV-Vis, FTIR also 1H-NMR spectrum, magnetic susceptibility measurement, thermal 
analysis also molar conductivity measurement. Result was showed that ligand was acted like N,N-bidentate. 
The ratio of metal: ligand have been obtained was (1:2) with Cu+2also Ag+ complexes when Au+3 complex has 
(1:1) mole ratio. The antibacterial activates and dyeing achievement with ligand and complexes were test, see 
(Fig. 8). 

 
Figure (8): The Proposed Structure with Prepared Complexes. 

 
Mustafa, et al., [33] were studied antimutagenic features from Schiff bases also Mn+3 complexes for L-

Threonine, L-Serine also L-Tyrosine, whom have antimicrobial efficiency. These six compounds have been 
inquired with ant mutagenic characteristics versus Aflatoxin Bı (AFBı) through micronucleus (MN) examine in 
cultivation of human lymphocyte cell in vitro. Protective role from compounds versus AFBı-induced MN is 
possibly correlated into its doses. A mechanism has suggest to decrease the effect from AFBı , see (Fig. 9). 
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Figure (9): Structures also abbreviations from studied amino acid as well as Mn+3 complexes. 
 

Margarita et al., [34] were created and characterized novel Schiff bases as well their Cu+2 complexes, 
originated of L-tryptophan also isomeric (2-; 3-; 4-) pyridine carboxaldehydes, and estimation from toxicity in 
vitro. Structure-efficacy relation analyses specified that the position for carboxaldehyde group in 2-, 3- or 4-
position for consideration into nitrogen for pyridine ring at aldehyde component from L-tryptophan derivative 
Schiff bases as well identical Cu compounds fund a mental alteration biological efficiency for complexes. 
Carboxaldehyde group in 2- also 4-positions leadshipinto highest cytotoxic efficiency, than from in 3-position, 
also presence for Cu at complexes augments cytotoxicity. Based on toxicity ranking datum, complexes for non-
toxic profile have been specified, who can be applied like novel existences to process of drug development 
applying Schiff base scaffolding. Impact basis as well metal complexes are multilateral complexes displaying 
wide domain from biological efficiencies also like efficiency employed to the drug development method, see in 
(Fig. 10). 

 

    
 

Figure (10): Structure to the (A) Cu-2pyr.Trp , (B) Cu-3pyr.Trp , (C) Cu-4pyr.Trp Complexes. 
 

Temitayo et al.,[35] synthesized complexes from aspartic acid as well racemic admixtures from 
coordination compounds for glycine metal-ligand ratio 1:3 also diagnose employing FTIR as well UV-Vis 
spectroscopy techniques as well magnetic mensurations. Five from compounds have been dissolve utilizing (+)- 
cis –dichlorobis (ethylene diamine)CoCl2, (+)-bis (glycinato)(1,10-phenanthroline) CoCl2, also (+)-tris(1,10-
phenanthroline) NiCl2such as settling agents. Antimicrobial as well cytotoxic effectiveness from these 
complexes have been there after specified. Outcome acquired referenced that aspartic acid also glycine 
coordinated at a bidentate mode. The resolute compounds displayed better efficacy at some states compared 
for parent complexes for both biological efficacies. For this reason, it has been deduced that however the 
growing at lipophilicity from compounds may help at permeability for complexes during the cell membrane 
from pathogens causes, the enantiomeric pureness for complexes is also for significance at their efficacy such 
as antimicrobial also cytotoxic agents, see in (Fig. 11). 

 

 
 

Figure (11): Structure of (A) Trans-Amine/Cis-Carboxylate Isomer (R = –CH2COOH),(B) Tris-Chelate : R=-H, 
Glycinato Complexes;-CHCOOH, Aspartato Complexes; M= 

 

https://www.researchgate.net/scientific-contributions/2050100560_Temitayo_Aiyelabola
https://www.researchgate.net/scientific-contributions/2050100560_Temitayo_Aiyelabola
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Mabrouk et al.,[36]were synthesized and characterized of Co+2 complexes from amino acid Schiff base 
has been attend of salicylaldehyde as well three (A A), (valine, leucine, alsoisoleucine) at basilar median metal 
compounds has been synthesised through treatment an ethyl alchol solution from ligand for convenient 
amount from metal salts [1:2] [M:L] ratio. Synthesised Schiff bases as well metal complexes were checked 
about basis for analysis of element chemistry, FTIR, electronic spectrum, 1H-NMR, 13C-NMR, molar 
conductance as well magnetic mensuration. Electronic spectrum from metal complexes as well as magnetic 
mensurations proposes octahedral structures are possible coordination geometries into insulated complexes. 
Schiff bases as well as metal compounds have been precursory scanned versus diverse strains from microbes 
into study their biological influence; see in (Scheme 3).  

 

 
Scheme (3): Synthesis Cobalt Complexes with(1) Valine; (2) Leucine and (3) Iso-leucine 

 
Imran et al., [37] were synthesized two novel symmetrical bis-thiourea, 2,2′-[{( terephthaloyl bis 

(azanediyl) bis (carbonothioyl) bis (azanediyl)} dipropanoic acid] (A) also 3,3′-[{(terephthaloyl bis (azanediyl)bis 
(carbonothioyl) bis (azanediyl)} dipropanoic acid] (B) through reaction from terephthaloyl chloride for α- and β-
alanine at good produces. Binding characteristics have been achieved for different metal cations utilizing UV–
Vis titration experiences. Both isomers displayed efficient binding for Ag+, Cu2+, Hg2+, Pb2+, Fe2+also Fe3+ cations. 
Antibacterial activity from both isomers and metal complexes were screened against bacterias. The minimum 
inhibitory concentration datum appeared that most for complexes are more potent than isomers against the 
bacterial species, see in (Scheme 4).  

 
 

Scheme (4): Syntheses from Bis-Thiourea Alanine Based Isomers(A)as well(B) 
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Alya and Rafal, [38] were synthesized 4-(2-benzimidazolylazo) proline (BMP) also complexes derived 
of [Cu+2, Ag+ also Au+3] salts. The mode from bonding with complexes have been completed to the basis of 
element analysis, FTIR, UV-Vis also 1H-NMR spectrum, magnetic mensuration also molar conductivity. It has 
found that ligand (BMP) conducts like N,N-neutral bidentate whom was modeling chelates for molar ratio (1:2) 
(M:L) stoichiometry with [Cu+2also Ag+] when Au+3 complex shape molar ratio (1:1) on optimal focus also pH as 
well as (lmax). The prepared ligand (BMP) at comparison into metal complexes, have been checked with 
antibacterial efficacy versus two bacterial types, Escherichia coli also Staphylococcus, see (Fig. 12). 

 

 
 

Figure (12): The Propose Structure with Prepared Complexes 
 

Laila et al.,[39] were created a new series of Cu+2, Co+2, Ni+2, also Fe+2 ternary complexes of glutamine, 
glutaric, and glutamic acid with imidazole derivatives. Nature for bonding as well stereochemistry from 
complexes were deduced of elemental analysis, FTIR and electronic spectrum, molar conductivity, and thermo 
gravimetric analysis. The structure of [Co (glu)(IMI)2] and [Fe(glu)(IMI)2(H2O)2] complexes have been proved 
utilizing quantum mechanics calculations based delicate DFT methods. Calculations revealed that both 
complexes had distorted tetrahedral geometry. In case of [Co (glu)(IMI)2], glue ligand was coordinated through 
the terminal part which consists of carboxylate and amine groups. Prepared complexes are checked for in vitro 
antibacterial efficiency. The synthesized metal complexes might be taken into consideration as promising 
antibacterial complexes, see in (Fig 13).  

 
 

Figure (13): Structure of GIM Fe and GIM Co Complexes 
 

Darko et al., [40] have been synthesised stepsthrough reactions CuSO4 for 1,10-phenanthroline, l-
serine, also a base have been inquired under various solution based as well mechano-chemical. Six complexes 
for chain have been gained: [Cu(l-ser)(H2O)(phen)]2SO4·xH2O (x = 4, 6, or 10; 1·4H2O, 1·6H2O, and 1·10H2O), 
[Cu(l-ser)(H2O)(phen)][Cu(l-ser)(CH3OH) (phen)] SO4· 3H2O· CH3OH (1·2·3H2O·CH3OH), [Cu(l-ser) (CH3OH) 
(phen)]2 SO4·xCH3OH (x =2or2.5; 2·2 CH3OH  also 2·2.5CH3OH), as well as two without chain: 
[Cu(SO4)(phen)2]·xH2O (x = 4.5 or 6.75; 3·4.5H2O also 3·6.75H2O) (phen = 1,10-phenanthroline, l-ser = l-
serinato).  With clean grinding, every serine-consisting of complexes convert to 1·6H2O. Quantitative chemical 
calculations have been done with compounds 1·4H2O and 1·6H2O at gas phase also an aqueous (or CH3OH) 
encirclement. 1·6H2O also 3·4.5H2O offered apparent anti-proliferative efficiency towards human mamma also 
lung tumor cell lines, see (Fig. 14). 

https://pubs.acs.org/author/Vu%C5%A1ak%2C+Darko
https://pubs.acs.org/author/Vu%C5%A1ak%2C+Darko
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Figure(14): Three Kides to the Prepared Cu+2Complexes. 
 
Jasmin et al., [41] have been synthesized ligand also Cu+2 complex through condensation reaction 

from isatin for (AA) (cysteine / glycine / leucine / alanine ). Structure also spectral features from ligand also 
complex have been curtained through UV, FT-IR as well as several physio-chemical mensuration. Spectral 
features offered that it has been distorted tetrahedral geometry for a tridentate ligand also chloride ion.  
Molar conductance datum also magnetic susceptibility mensuration give evidence with monomeric also non-
electrolytic nature to the complexes. The ligand Cu+2 complex has been exposuredinto anti-microbial studies 
checked through using the Disc Diffusion method. All synthesized complexes offered strong anti-bacterial 
efficacy, see (Fig.15). 

 

 
 

Figure (15): Mono-Co(II) mono ((3-mercapto-2-((2-oxoindolin-3-ylidene) amino) propanoate) mono-chloride. 
 
Sahar et al.,[42] synthesized novel Schiff base ligands of focus reaction from terephthalaldehyde and 

ortho-aniline derivatives. Bioactive ligands as well asCo+2 complexes were distinguished through 1H-NMR, FT-
IR, UV-Vis, mass spectrum studies also molar conductance. Antibacterial efficiency from ligands and metal 
complexes have been checked employing disc diffusion and broth dilution methods. Ligands for hydroxyl group 
displayed better biological efficiency while likened into other ligands. Outcomes offered that metal complexes 
have numerous higher anti-bacterial efficiency compare into parent ligands, see in (Fig.16). 

 

 
 

Figure(16): Structure for (A)CoL1 , CoL4 ; (B) CoL2 , CoL5 and (C) CoL3 and CoL6Complexes. 
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 Grace et al., [43] were created Fe+2, Co+2 and Ni+2 metal complexes for new Schiff base derived of L-
arginine as well Benzaldehyde and distinguished based their molar conductivity , elementes analysis, FTIR also 
UV-Vis. The spectral analysis reveals that ligand acts like a bidentate molecule coordinating during nitrogen 
atom of azomethine group also oxygen atom from carboxylate group formulation chelates for 1:2 metal to 
ligand stoichiometry. Complexes from Fe+2 and Co+2 were found to be tetrahedral whereas that of Ni+2 was 
proposed to be square planar. Anti-microbial efficacies for Schiff base ligand also metal complexes reveal that 
Schiff base transition metal complexes show significant inhibitory activities against some fungi and bacteria, 
see in (Fig.17).  
 

 
 

Figure (17): Structures of (A)Ni+2 , (B) M=Fe+2 and Co+2Complexes 
 

 Muhammad et al., [44] synthesized amino acid derivative Schiff base through reaction from leucine 
for salicyldehyde at basic midst. Schiff base has been utilized like a ligand whom has been reacted for Co, Mn, 
Cu also Cd metals at order into format steady complexes. Ligand as well as metal complexes have been 
distinguished through utilizing various spectroscopic apparatus i.e. FT-IR, Mass spectroscopy as well as NMR. 
The proportions from various elements existent at ligand also complexes were assured through elemental 
analyser. All complexes inclusiving ligand and complexes have been as well engaged for antibacterial and 
antifungal in order into screen the inhibitory activity from titled compounds. Outcomes offered that metal 
complexes have larger antimicrobial efficiencies than ligand, see in (Scheme 5).  
 

 
 

Scheme (5): Synthesis of (A) ligand, (B) metal complexes (M =Co, Mn, Cu, and Cd). 
 

Ganesan et al., [45] were created new Schiff base ligand by concentrated p-nitrobenzaldehyde also 2-
(aminomethyl) benzimidazole dihydrochloride. Schiff base ligand is utilized like a primary ligand with synthesis 
from metal complexes [Cu+2, Co+2, Ni+2 and Zn+2] for L-histidine like coligand . Synthesised compounds have 
been thereafter analyzed and structure from compounds has been founded through UV–Vis, 1H-NMR and 
13CNMR, mass spectroscopy, molar conductance, FTIR and elements analysis, In vitro anticancer efficacies 
point out that Cu+2 complex is energetic versus the chosen human tumor cell lines, toward non-cancerous cell 
line, Cu+2 complex shows very least toxicity. Furthermore all complexes were get it to display cytotoxic impacts 
versus cancerous cells lines for vigor more than from vastly applied drug cis-platin also subsequently they have 
possibility into act like anticancer agents promising, see in (Scheme 6). 
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Scheme (6): Synthesis for Metal Complexes 
 
Obaid et al., [46] were prepared novel metal mixed ligand complexes for (AA) by the reaction the 

three (AA)for metals(II) chloride through utilizing 50% ethanolic solution as well 50% distill water at molar ratio 
[1:1:1:1] ( M:Gly:Ala:Val) except with Co+2also Ni+2 complexes have been found next diagnosis the coordination 
for both L-alanine as well as L-valine. Prepared complexes specified through employing physical features, 
flame atomic absorption also conductivity menstruation, in addendum, mass, FT.IR also UV.vis spectrum as 
well magnetic moment datum. The general formula for complexes is Na[M(Gly)(Ala)(Val)].H2O at which the 
Glycine (Gly), L-alanine (Ala), L-valine (Val) also M(II) represent Cu+2, Zn+2, Cd+2as well Hg+2, except the Co+2 
complex is at formula [Co(Ala)(Val)(OH2)2],also the Ni+2 complex is at formula Na[Ni(Ala)(Val)Cl].H2O. All from 
(Gla), (Ala)also(Val) behavior like a bidentate ligand whom is coordinated by oxygen atom from carboxyl group 
(-COO-) also nitrogen atom from amino group (-NH2). The suggest geometry from metal (II) complexes into be 
octahedral except Ni+2 complex is square pyramid geometry. In research the study from antibacterial also 
antifungal efficiency from three (AA) ligands and complexes. In situation of (Ala) antibacterial efficiency higher 
efficiency compared into the (AA). When compared to metal (II) complexes, Cd+2 complex has a higher 
efficiency for antibacterial, as compared for the rest from complexes. When the fungus have assured high 
resistance these complexes except Cd+2 complex effects. The consequences from biological checking reference 
that at several complexes are more efficient than free ligands, increased efficiency from complexes can exist, 
explained in the substantial at chelation theory, see in (Fig.18-20). 

 
 

Figure (18): The suggested Structure as well 3D-Geometrical Structure from Co+2 Complex 
 

 
 

Figure (19): The suggested Structure as well 3D-Geometrical Structure from Ni+2 Complex 
 

 
 

Figure (20): The Proposed Structure as well 3D-Geometrical Structure fro Cu+2, Zn+2, Cd+2also Hg+2 Complexes 
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Shimaa et al., [47] have been synthesized three new mixed ligand metal complexes through reaction 
from Zn+2, Sn+2, and Ce+3for gemifloxacin (GMFX) at existence for glycine (Gly) (1:1:1 molar ratio). Coordination 
potential from two ligands towards metal ions was suggested at light for analysis of elements, molar 
conductance, FTIR, UV-Vis and 1H-NMR, also magnetic studies. Outcomes propose that GMFX also Gly react for 
metal ions like bidentate ligands. Electronic also magnetic datum suggested the structure of octahedral with all 
complexes under realization. Anti-bacterial checking to the compounds has been achieved in vitro. Anti-fungal 
efficacy has been executed in vitro. Ligands and complexes have been also checked with anti-oxidant 
efficiency. Outcomes appeared that some metal complexes evidenced more biological effectiveness than 
parent GMFX drug, see (Fig. 21). 

 
 

=  n .+2, Sn+2= 1 for Zn n .+3, and Ce+2, Sn+2igands; M = ZnLixed M for Complexes +2, and Ce+2, Sn+2Zn :)21( igureF
.+32 for Ce 

 
Nasrullah et al., [48] were synthesized and explored the anti-oxidant effectiveness from cobalt-

quercetin-aspartic acid mixed ligand complex utilizingquercetin (Q) also aspartic acid (AspA) like ligands. The 
complex has been synthesised through using a multifaceted path also distinguished through FT-IR, UV-VIS, 1H 
NMR, DSC as well analysis of elements. Anti-oxidant effectiveness to the free ligands also mixed ligand 
complex has been too scouted well also noticed that mixed ligand complex is extra anti-oxidant than the free 
ligands. Mixed ligand complexes are vastly utilized at domain from pharmaceutical science because treatment 
nature into diverse illnesses, see (Fig. 22). 

 

 
 .+2Co fromomplex Cigand Lix M withtructure S): Chemical 22Figure ( 

 
Ahmed et al.,[49] have been prepared Cu+2, Pd+2 and Zn+2 complexes from phosphonate derivative (S)-

2-((phenoxyphosphono)(2-hydroxyphenyl) methyl-amino)-4-carbamoylbutanoic acid (PHCB)  by reaction  
perchloric acid , salicyaldehyde and glutamine amino acid and distinguished through FT-IR, elemental analysis, 
UV-Vis, 1H-NMR, thermal analysiz.IR spectral data showed that the metal is coordinated to PHCB through 
carboxylic and NH groups. Carboxylic group behaves as a bidentate ligand with displacement of the proton, at 
the same time the metal coordinate with nitrogen atom of NH with the proton displacement. The efficiency 
from organic ligands also metal complexes as anticancer agents towards Hepatocellular carcinoma have been 
investigated. Zinc complex Zn+2PHCB showed the highest activity with IC50 = 9.58 µg/ml suggesting a 
promising anticancer drug in the future, see (Fig. 23). 
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Figure (23): Chemical structure of Cu, Pd and Zn complexes; X= 1.5 (Cu complex), X= 2 (Pd and Zn 
complexes). 

 
Reda et al., [50] were synthesized new compounds and characterized by mass, FTIR, UV–Vis, XRD , 

molar conductance also magnetic moment mensuration. Geometrical structures from Co+2 complexes have 
been found to be at tetrahedral distribution. Catalytic efficienciesfromCo+2 complexes were studied to the 
oxidation from cyclohexane, employing ecological friendly oxidant, H2O2. Complex forraw surface has 
displayed topmost catalytic efficacy liken for other complexes. The technique Potentiometric calibration was 
utilized into limitation for stability constants from Co+2 for girard T (GT) also glycine oligopeptides (L) 
complexes at aqueous solutions on 25 °C also 0.1M ionic strength. Ternary complexes from Co+2 are shaped 
through gradual mechanism also condensation allocation from complexes is estimated. Anti-bacterial 
efficiency from complexes was estimated, see (Fig. 24). 

 

 
 

Figure (24): Coordination Style from Co+2Complexes (1-5). 
 
Bougherra, et al.,[51] were prepared novel Cu+2 complexes for dimethylglyoxime as well the (AA) 

tryptophan, glutamate, proline, arginine also valine as well as distinguished by elemental analysiz, molar 
conductance, melting points, UV-Vis alsoFT-IR spectrum. FT-IR study offers that dimethylglyoxime like primary 
ligand is coordinated of metal ion at a bidentate methodfor NN donor sites from oxime function. The 
secondary ligand is coordinated by the carboxylate oxygen and the N atom of the amino acid, with the 
exclusion from glutamate, which is coordinated by N atom from amine function. Spectral studies display that 
all synthesisedCu+2 complexes have octahedral geometry. Anti-microbial efficiency from ligands also 
complexes have been studied through agar diffusion technique employing DMSO like solvent atvarious types 
from pathogenic bacteria and fungi. It was found that some to the complexes are anti-microbially effective as 
well display topmost efficiency than free ligand. Metal chelation impacts significantly anti-microbial conduct to 
the ligands, see (Fig. 25). 
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Figure (25): Syntheses of Copper complexes. 

 
Mohammad et al., [52] were synthesized the new oxovanadium+2 complexes, [VIVO(GlyH)(Gly)]+ClO4

- 
.H2O , [VIVO(GlyH)(Gly)]+NO3

- .H2O , [VIVO(GlyH)(Gly)]+CH3COO- .H2O  also distinguished through FT-IR, UV-Vis 
as well1HNMR spectrum mensuration. Predicted spectral assessment that, complexes adopt structure of 
square pyramidal, where two glycine ligands coordinate into V+4 center at bidentate stylesappropriate a 
homoleptic structure. Nitrogen of aminealsooxygen of carboxylate atom coordinate the V+4 center OF both 
aspects making a five members chelate through each part. Significantly, all complexes have anti-fungal 
efficiencies versus Aspergillus niger also Penicillium notatum, when ineffectual versus Candida tropicalis. No 
anti-bacterial efficacy has beenwatchedwith complexes versus checked bacteria as well as regrettably, they 
have been found cytotoxicity versus bioactive brine shrimp, see (Fig. 26). 

 

 
 

Figure (26): Proposed chemical structure of the complexes [VIVO(GlyH)(Gly)]+ClO4
-.H2O , 

[VIVO(GlyH)(Gly)]+NO3 -.H2O and [VIVO(GlyH)(Gly)]+CH3COO-.H2O  
 

ACKNOWLEDGEMENT 
 

The Authors state their truthful appreciations to Department of Chemistry, Collage of education for 
pure sciences Ibn Al Haitham, University of Baghdad for fiscal funding for this study.  
 

REFERENCES 
 

[1] Waheed, E. J. Synthesis and Characterization of Some Metals Complexes of {N-[(Benzoyl Amino)-
Thioxo Methyl] Proline}. Al-Nahrain Journal of Science, 2012. 15(4):1-10. 

[2] Melomedov, S.P.J.; Wunsche A.; Leupoldt, V.; Heinze, K. Gold(III) tetraarylporphyrin amino acid 
derivatives: ligand or metal centred redox chemistry. Chem. Sci.,2016. 7: 596-610 

[3] Sovagok, O; Varnagy, K. Copper(II) Complexes of Amino Acids and Peptides Containing Chelating 
bis(imidazolyl) Residues. Bioinorg Chem Appl., 2003. 1(2): 123–139. 

[4] Schradera, T.; Bitanb, G.; Klarnera, F.G .Molecular Tweezers for Lysine and Arginine – Powerful 
Inhibitors of Pathologic Protein Aggregation. Chem Commun, 2016. 52(76): 11318–11334. 

[5] El Ibrahimi, B.; Jmiai, A.; Bazzi, L.; El Issami, S. Amino Acids and their Derivatives as Corrosion 
Inhibitors for Metals and Alloys. Arabian Journal of Chemistry, 2017. xxx: xxx–xxx. 

[6] Waheed, E. J. Synthesis and Characterization of Complexes with Some Amino Acid Derivatives of the 
Glycine with Some Metal Salts. M.sc thesis. University of Baghdad, Collage of education for pure 
sciences Ibn Al Haitham, 2008. 

[7] Shehata, M. R. Mixed Ligand Complexes of [Pd(terpy)(H2O)]2+ with Some Selected Amino Acids, 
Peptides, DNA and Related Ligands. Arabian Journal of Chemistry, 2014. xxx: xxx–xxx 

[8] Buttrus, N. S. Synthesis and Characterization of Some Cr+3, Fe+3, Co+2, Ni+2, Cu+2 and Zn+2 Complexes 
with N-Phthalyl Amino Acid Ligands. Research Journal of Chemical Sciences, 2014. 4(5): 41-47. 

https://anjs.edu.iq/index.php/anjs/issue/view/29
https://anjs.edu.iq/index.php/anjs/issue/view/29
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2267055/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2267055/


ISSN: 0975-8585 

March – April  2019  RJPBCS  10(2)  Page No. 1639 

[9] Legler, A. V; Kazachenko, A. S; Kazbanov, V. I. Synthesis and Antimicrobial Activity of Silver Complexes 
with Arginine and Glutamic Acid. Pharmaceutical Chemistry Journal, 2001.  35(9):501–503. 

[10] Al-Shaheen, A. J.; Al-Shaheen, M. A. New Dinuclear Schiff Base Complexes of Mn(II) Derived from 
Amino Acids. Kirkuk University Journal Scientific Studies, 2015. 10(1): 127-142. 

[11] Waheed E. J. Synthesis and Spectroscopic Studies and Biological Activity of New Ligands Containing  
S,N,O Donor Atoms with their Metal Complexes, Submitted to Collage of education for pure sciences 
Ibn Al Haitham of University of Baghdad Iraq, 2016. 

[12] Abed, F.; Rayah, H.; Bouamrane, R.; AL-Taiar, A. H. Spectroscopic Studies of Charge Transfer 
Complexes of Some Amino Acids with Copper (II). Oriental journal of chemistry, 2015.31(1): 493-497. 

[13] Lintnerova, L.; Valentova, J.; Devinsky, F. Antiradical Activity of L-glutamine, L-asparagine and L-
aspartic Acid Derived Reduced Schiff Base Copper(II) Complexes. Studia Ubb Chemia, 2016.LXI: 485 – 
498. 

[14] Morais, M.; Ferreira, F.; Figueira, F. Technetium-99m Complexes of L-arginine Derivatives for 
Targeting Amino Acid Transporters. Dalton Trans, 2017.46: 14537-14547. 

[15] Quyoom, S. Studies of Some Mixed Ligand Ternary Metal Complexes of N Acetyl Cysteine with Zinc (II) 
and Nickel (II) Metal Ions. Research Journal of Chemical Sciences, 2014.4(3): 32-35. 

[16] Semaa, H. A.; Beza, G.; Karmakarb, S. Asymmetric Henry Reaction Catalysed by L-proline Derivatives in 
the Presence of Cu(OAc)2: Isolation and Characterization of an in Situ Formed Cu(II) Complex. Applied 
Organometal Chemistry, 2014.28: 290–297. 

[17] Rusu, D., Stanila, A., MarianI, O.; Marian, C. O. Synthesis and Characterization of Some Cobalt (II) 
Complexes with Amino Acids. Having Biological Activities, REV. CHIM, 2009.60(9): 939-943. 

[18] Chen, L.; He, Y.; Yang, Q. A Glycine Derivative as Corrosion Inhibitor for Carbon Steel in 3.5 wt% NaCl 
solution: The combined Experimental and Theoretical Calculation. Int. J. Electrochem. Sci., 2018. 13: 
4640-4660. 

[19] Sarhan, B. M.; Waheed, E. J.; Naema, B. Z. Synthesis and Characterization of Some Mixed-Ligand 
Complexes Containing N-Acetyl Tryptophan and α-Picoline with Some Metal Salts. Ibn Al-Haitham 
Journal for pure and applied Science, 2011.24(1): 144-154. 

[20] Hamada, Y. Z.; Makoni, N.; Hamada, H. Cu2+ Complexes with the Simplest Amino Acid Glycine (Gly). 
Journal Nanomed Res, 2017.5(4): 1-6. 

[21] Ozdemir, O.; Gürkan, P.; Ozçelik, B.; Oyard, O. Synthesis and Antimicrobial Activities of New Higher 
Amino Acid Schiff Base Derivatives of 6-Aminopenicillanic Acid and 7- Aminocephalosporanic acid. 
Journal of Molecular Structure, 2016. 1106: 181-191. 

[22] Sarhan, B. M.; Himdan, T. A.; Waheed, E. J. Synthesis and Characterization of Complexes of [(N,N- -
Bis(2- Hydroxy Ethyl) Glycine] with Some Metal Salts. journal of college of education, 2013. 1(1): 451-
462. 

[23] Aghav, B. D.; Patil, S. K.; Lokhande, R. S. Synthesis, Characterization and Antibacterial Properties of the 
Ternary Complexes of Cerium with Schiff Base Derived From 4-Aminoantipyrine and Some Amino 
Acids. Advances in Applied Science Research, 2015.6(12):37-43. 

[24] Subhaa, L.; Balakrishnana, C.; Thalamuthua, S.; Neelakantana, M.A. Mixed Ligand Cu(II) Complexes 
Containing O-Vanillin ,L-Tryptophan Schiff Base and Heterocyclic Nitrogen Bases: Synthesis, Structural 
Characterization and Biological Properties. Journal of Coordination Chemistry, 2015. 68(6): 1021-
1039. 

[25] AlyaK, A. Lanthanide Ions Complexes of 2-(4-amino antipyrine )-L-Tryptophane (AAT): Preparation, 
Identification and Antimicrobial Assay. Iraqi Journal of Science, 2015.56(4): 3297-3309. 

[26] Ciolan, L.; Patron, L.; Marutescu, L.; Chifiriuc, M. Synthesis, Characterization and Biological Activity of 
Cu(II), Ni(II), Co(II) and Mn(II) Binuclear Complexes Derived Fom 1,3-Bis(2’-formylphenyl)-1,3-
dioxapropane and L-Tryptophan. Farmacia , 2015.63(1): 86-92. 

[27] Aiyelabola, T. O.; Isabirye, D. A.; Akinkunmi, E. O.; Ogunkunle, O. A.; Ojo I. A. O. Synthesis, 
Characterization and Antimicrobial Activities of Coordination Compounds of Aspartic Acid. Journal of 
Chemistry , 2016. 2016: 1-8 . 

[28] Lakshmi, S. S.; Geetha, J.; Saranya, J. Synthesis, Spectroscopic, Characterization and in Vitro Biological 
Studies of Schiff base Transition Metal (II) Complexes. International Journal of Applied and Advanced 
Scientific Research, 2016.1(2): 30-37. 

[29] Lakshmi, S. S.; Geetha, K. Synthesis, Crystal Structure, and Characterization of Ternary Copper(II) 
Complex Derived From N-(salicylidene)-L-valine, Journal of Crystallography, 2016. 2016: 1-4. 

[30] Al Naimi, Sh. M.H.; kindee, A. S.; Jarad, A. J.;  Al-Noor, T. H. Synthesis and Antibacterial Activities of 
Some mixed ligand complexes. Transactions on Engineering and Sciences, 2016. 4: 42-47. 

https://link.springer.com/journal/11094
https://www.researchgate.net/scientific-contributions/71952227_Dan_Rusu
https://www.researchgate.net/scientific-contributions/71952227_Dan_Rusu
https://www.researchgate.net/profile/Andreea_Stanila
https://www.researchgate.net/profile/Andreea_Stanila
https://www.researchgate.net/profile/Iuliu_Marian
https://www.researchgate.net/profile/Iuliu_Marian
https://www.researchgate.net/scientific-contributions/2026272607_Calin_Ovidiu_Marian
https://www.researchgate.net/scientific-contributions/2026272607_Calin_Ovidiu_Marian
https://www.iasj.net/iasj?func=issues&jId=44&uiLanguage=en
https://www.iasj.net/iasj?func=issues&jId=44&uiLanguage=en
https://www.iasj.net/iasj?func=issues&jId=44&uiLanguage=en
https://www.iasj.net/iasj?func=issues&jId=44&uiLanguage=en
https://www.researchgate.net/scientific-contributions/2017947310_Luminita_Patron
https://www.researchgate.net/scientific-contributions/2017947310_Luminita_Patron
https://www.researchgate.net/scientific-contributions/58847112_Luminita_Marutescu
https://www.researchgate.net/scientific-contributions/58847112_Luminita_Marutescu
https://www.researchgate.net/profile/Mariana_Chifiriuc3
https://www.researchgate.net/profile/Mariana_Chifiriuc3
https://www.researchgate.net/journal/0014-8237_Farmacia
https://www.researchgate.net/journal/0014-8237_Farmacia


ISSN: 0975-8585 

March – April  2019  RJPBCS  10(2)  Page No. 1640 

[31] Alya, K. A. Preparation, Characterization and Biological Evaluation of some Lanthanide (ΙΙΙ) ions 
Complexes with 3-(1-methyl-2- benzimidazolylazo)-Tyrosine. Baghdad Science Journal , 2016.13: 128-
142. 

[32] Alya, k. A., Rafal, S. K. Preparation, Spectral and Biological Studies of Azo Ligand Derived from Proline 
with Cu(II), Ag(I) and Au(III) Metal Ion. Journal of Applied Chemistry , 2016. 9(8) ,20-31. 

[33] Mustafa, M.; Elvan, H. Ö.; Hatice, Ö.; Güleray, A.; İffet, Ş.; Nurşen, S. Useful agents against aflatoxin B1 
– antibacterial azomethine and Mn(III) complexes involving L-Threonine, L-Serine, and L-Tyrosine, 
Artificial Cells. Nanomedicine, and Biotechnology, 2016.44: 853–858. 

[34] Malakyan, M.;  Babayan, N.; Grigoryan, R.; Sarkisyan, N., Tonoyan V., Tadevosyan D., Matosyan 
V.,Aroutiounian R.and Arakelyan A. Synthesis, Characterization and Toxicity Studies of 
PyridineCarboxaldehydes and L-Tryptophan Derived Schiff Bases and Corresponding Copper (II) 
Complexes. F1000Research , 2016. 5(1921): 1-12 

[35] Aiyelabola, T.; Akinkunmi, E. O., Ojo, I.; Isabirye, D. Syntheses, Characterization, Resolution, and 
Biological Studies of Coordination Compounds of Aspartic Acid and Glycine. Bioinorganic Chemistry 
and Application,2017(4): 1-15. 

[36] Salama, M. M.; Ahmed, S. G.; Hassan, S. S. Synthesis, Characterizations, Biological, and Molecular 
Docking Studies of Some Amino Acid Schiff Bases with Their Cobalt(II) Complexes. Advances in 
Biological Chemistry, 2017. 7: 182-194 

[37] Fakhar, I.; Yamin, B. M.; Hasbullah, S. A. A Comparative Study of the Metal Binding Behavior 
of Alanine Based Bis-Thiourea Isomers. Chemistry Central Journal, 2017.11(76): 1-16. 

[38] Alya, K. A.; Rafal, S. K. Metal Complexes of Proline-Azo Dyes, Synthesis, Characterization, Dying 
Performance and Antibacterial Activity Studies. Orient. J. Chem., 2017.33(1): 402-417 . 

[39] Abdel-Rahmana, L. H.; Abu-Diefa, A. M.; Ismaila, N. M.; Ismaela, M. Synthesis, Characterization, and 
Biological Activity of New Mixed Ligand Transition Metal Complexes of Glutamine, Glutaric, and 
Glutamic acid with Nitrogen Based Ligands. Inorganic and Nano-Metal Chemistry, 2017.47(3),467–
480. 

[40] Darko, V.;Biserka, P. Synthesis and Crystal Structure of Solvated Complexes of Copper(II) with Serine 
and Phenanthroline and Their Solid-State-to-Solid-State Transformation into One Stable Solvate. 
Cryst. Growth Des., 2017.17 (11): 6049–6061. 

[41] Jasmin, A. S.;  Rakibul, I.; Saddam, H. Physiochemical and Antibacterial Activity Investigation on Noble 
Schiff Base Cu(II) Complex. American Journal of Heterocyclic Chemistry, 2017.3(4): 37-41 . 

[42] Shaygan, S.; Pasdar, H.; Foroughifar, N.; Davallo, M.; Motiee, F. Cobalt (II) Complexes with Schiff Base 
Ligands Derived From Terephthalaldehyde and Ortho-Substituted Anilines: Synthesis, Characterization 
and Antibacterial Activity. Appl. Sci, 2018.8(85): 1-12. 

[43] Iniama, G. E.; Essien, B. P.; Iorkpiligh, I.T. Synthesis, Structural Characterization and Antimicrobial 
Activities of Fe(II),Co(II) and Ni(II) Schiff Base Complexes Derived From L-Arginine and Benzaldehyde. 
International journal of advance scientific research and engineering trends, 2018.3(7): 2456-0774. 

[44] Pervaiz, M.; Ahmad, I.; Yousaf, M.; Kirn, S.; Munawar, A.; Saeed, Z.; Adnan, A.; Gulzar, T.; Kamal, T.; 
Ahmad, A.; Rashid, A. Synthesis, Spectral and Antimicrobial Studies of Amino Acid Derivative Schiff 
Base Metal (Co, Mn, Cu, and Cd) Complexes. Molecular and Biomolecular, 2018.206: 642–649. 

[45] Kumaravel, G.; Utthra, P. P.; Raman, N. Exploiting the Biological Efficacy of Benzimidazole Based Schiff 
Base Complexes with L-Histidine as a Co-Ligand: Combined Molecular Docking, DNA interaction, 
antimicrobial and cytotoxic studies. Bioorganic Chemistry, 2018.77: 269–279. 

[46] Obaid, Sh. M. H.; Al Naemi, H. A. Sh.; Al-Hamdani, A. A. S. Synthesis, Spectroscopic and Antimicrobial 
Studies of Mixed Ligand Metal (II) Complexes with three amino acids. Research Journal of 
Pharmaceutical, Biological and Chemical Sciences, 2018.9(6): 1560-1571. 

[47] Shimaa, H. S.; Hazem, S. E.; Ippolito, C. Synthesis, Spectroscopic, and Biological Studies of Mixed 
Ligand Complexes of Gemifloxacin and Glycine with Zn(II), Sn(II), and Ce(III). Molecules, 2018.23: 
1182,1-17 

[48] Nasrullah, M.; Ahmed, A. H.; Qadeer, K. P. Synthesis and Antioxidant Activity of Mixed Ligand Complex 
of Quercetin and Aspartic Acid with Cobalt(II). Medicinal Chemistry, 2018.8(9): 253-258 . 

[49] Ahmed, I. H.; Zeinhom, M.; EL, B.; Marwa, S.; EL, G. Anticancer Activity of Cu(II), Pd(II) and Zn(II) 
Complexes of Phosphonates with Glutamine Amino Acid. Orient J. Chem., 2018.34(2): 848-856  

[50] Reda, A. A.; Sameerah, I.; Abdel, N. M. A.; Alaghaz, A. Synthesis, Coordination behavior, pH-titration 
and Antimicrobial Activity Studies of Ternary Co(II) Complexes of Girard T and Glycine Oligopeptides. 
Int. J. Electrochem. Sci., 2018. 13: 3700 – 3718. 

[51] Bougherra, H.; Berradj, O.; Adkhis, A.;  Amrouche, T. Synthesis, characterization, electrochemical and 
biological activities of mixed ligand copper(II) complexes with dimethyl glyoxime and amino acids. 
Journal of Molecular Structure, 2018. 1173: 280–290 

mailto:ritamalakyan@email.com
mailto:ritamalakyan@email.com
mailto:aarakelyan@sci.am
mailto:aarakelyan@sci.am
https://www.researchgate.net/scientific-contributions/2050100560_Temitayo_Aiyelabola
https://www.researchgate.net/scientific-contributions/2050100560_Temitayo_Aiyelabola
https://www.researchgate.net/profile/Ezekiel_Olugbenga_Akinkunmi
https://www.researchgate.net/profile/Ezekiel_Olugbenga_Akinkunmi
https://www.researchgate.net/scientific-contributions/2122927910_Isaac_Ojo
https://www.researchgate.net/scientific-contributions/2122927910_Isaac_Ojo
https://www.researchgate.net/profile/David_Isabirye
https://www.researchgate.net/profile/David_Isabirye
https://www.researchgate.net/journal/1565-3633_Bioinorganic_Chemistry_and_Applications
https://www.researchgate.net/journal/1565-3633_Bioinorganic_Chemistry_and_Applications
https://www.researchgate.net/journal/1565-3633_Bioinorganic_Chemistry_and_Applications
https://www.researchgate.net/journal/1565-3633_Bioinorganic_Chemistry_and_Applications
https://pubs.acs.org/author/Vu%C5%A1ak%2C+Darko
https://pubs.acs.org/author/Vu%C5%A1ak%2C+Darko
https://pubs.acs.org/author/Prugove%C4%8Dki%2C+Biserka
https://pubs.acs.org/author/Prugove%C4%8Dki%2C+Biserka


ISSN: 0975-8585 

March – April  2019  RJPBCS  10(2)  Page No. 1641 

[52] Mohammad, K. I.; Nuruzzaman, M.; Rashedul, I. R. Synthesis, Characterization and Bioactivities of 
Some Novel Oxovanadium(IV) Glycinato Complexes. European Scientific Journal, 2018.14(21): 1857–
7881. 


