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Abstract – Interior metal complexes appear to be of continued importance owing primarily to their 
structural and catalytic features and their use in pharmaceutical and laser diagnostics. Anticancer and 
fungicidal properties were also found. We addressed in our research the synthesis, characterisation, 
physical and biological studies of bio-ligands. First, we began the general presentation, then in 
catalysis, synthesis and characterization, physical and biological study we clarified the n- heterocyclic 
carbonyl ligands, and we tried to understand more about the base ship. 
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INTRODUCTION 

The chemistry of the coordination compounds has 
been evolving exponentially in recent years, 
particularly complex transitional metals with organic 
ligands. A new horizon for research on organized 
compounds was opened up in the bioinorganic 
chemical sector, which deals with the analysis of the 
function of metal complexes in biological systems. 
Because of its broad uses spanning from structures 
to biological sciences, inorganic, metal-organic and 
organic chemists have been fascinated by 
transitional metal complexes. 

Metal complex biological behaviour is distinct from 
just ligand or metal ion behaviours. The chemistry of 
transition metal complexes comprising nitrogen and 
other donor atoms has gained substantial attention in 
the past two decades. Because of their extraordinary 
complex forming abilities with many metals‘ ions, 
ligands of O, N and S-donor atoms have played a 
promising role in organizing chemistry. The 
association of intermediate metal ions with biological 
molecules is one of the intriguing fields of chemistry 
coordination. 

N-HETEROCYCLIC CARBENE LIGANDS IN 
CATALYSIS 

NHC ligands were applied as guiding ligands for 
different catalytic transformations because of their  -
donor potential and good metal-carbon bonding. 
After Arduengo found stable N-heterocyclic 

carbenes, comprehensive research has centred 
on carbenes in catalysis design and application as 
ligands. The usage of NHCs by Herrmann as 
spectator ligands in uniform catalysis was 
developed in 1994. He recorded the Heck 
response, which created a high-efficiency coupling 
product with palladium N-heterocyclic carbena. 
Nucleophilic N-heterocyclic complexes have also 
become highly desirable in other catalytic areas. 
In different catalytic reactions, important catalytic 
development was made with nucleophilic carbena 
ligands.: 

Ruthenium metathesis: In 1992, Figure 1(A) was 
found the first well-defined ruthenium catalyst for 
olefin metathesis. In 1995, what is now considered 
the First Generation of Catalypse Grubbs Figure 
1(B), a significant precursor for all other Catalytics 
of Grubbs form, was preceded by this initial 
Ruthenium Catalypse. A breakthrough has been 
made in the catalyst metathesis of NHC ligands to 
substitute one of the figure 1(B) phosphines. 
Herrmann et al. has demonstrated that NHC 
moiety facilitates dissociative phosphine ligand 
replacement with an olefin substratum, with 
outstanding ring opening metathesis activities. A,b 
In 1999, the Grubbs catalyst of first generation 
was substituted for the second generation. one of 
the big catalyst achievements was the 
replacement of the first-generation catalyst 
Grubbs b, with the new generation second 
generation catalyst Grubbs, as the current 
generation of metathesis ring closing catalysts, 
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Figure 1(C). The very strong N-heterocyclic carbena 
(NHC) trans impact is labile in the P(Cy) ligand and 
the rate varies from the previous bis-PCy3 complex 
by a factor of 2-3. A saturated N-heterocyclic carben 
(1,3 bis (2,4,6-trimethyl phenyl) dihydroimidazole) is 
used to generate this second Grubbs form of 
catalyst. The carbenan is used regularly and does 
not need a cocatalyst since its activity is still very 
strong. This catalyst can be treated more effectively 
in the laboratory and is robust against moisture and 
air. The 3rd generation Grubb catalyst (Fast-Initiating 
Catalysts) Figure 1(D) Replacing the phosphine 
ligand with labile pyridine ligands. The initiation rate 
is more than a million times greater when utilizing 3-
bromopyridine. In organic synthesis, nearly all 
Grubbs' catalysts have the same applications, but 
usually with greater activity. These catalytic 
syntheses are: first metatheses, ring opening 
polymerisation (ROMP) of stretched cyclic olefines, 
olefin cross metathesis (CM), terminal olefin ring-
closing metathesis (RCM) and internal olephin 
ethenolysis in different reaction conditions. The 
Grubbs' catalysts in the first and second generation 
and several 2nd generation catalysts are 
commercially usable. In March 1999, a related 
catalyst, focused on an unsaturated N-heterocyclic 
carbena (1,3-bis (2,4,6- trimethylphenyl) imidazole), 
Figure 1(E), and a researcher in June of the same 
year, stated independently by Nolan and Grubbs. 

 

Figure 1: 1st, 2nd and 3rd generation Grubb's 
catalysts 

Figure 2(A) was published by the Hoveyda 
Community in 1999, the first-generation catalyst, 
Hoveyda-Grubbs, the second generation, Figure 
2(B), in almost parallel Blechert-Hoveyda 
publications. The chelated oxygen atom substitutes 
for a phosphine ligand which gives a fully phosphine-
free structure for the 2nd generation catalyst. The 
catalyst of Hoveyda–Grubbs is costlier and less 
costly to initiate than the catalyst Grubbs, but 
because of their better stability they are common. 

 

Figure 2: 1st and 2nd generation Hoveyda–
Grubbs catalysts 

Carbon-carbon bond formation: In synthetic 
organic chemistry, C-C interactions forming reactions 
via cross-couplings plays a significant function. The 
catalysed reactions of organometallic complexes 
have been of considerable concern. These reagents 
provide a nuclear-carbon source that can react to a 
new carbon-carbon bond using electrophilic carbon. 
The synthesis of drug substances, fine chemicals, 
petrochemicals, farm chemicals and polymers are a 
big part of these type of coupling answer. 

Asymmetric catalysis: The first descriptions of 
chiral carbenes used in asymmetric catalysing 
were the Enders and Herrmann study in 1997. In 
carbene catalysed asymmetric nucleophilic 
acylation cycles, Enders added the NHC and its 
by-products. The area of asymmetric 
heterogeneous catalysts has since been extended 
with the usage of NHCs. Applications include: 
ketone rh-hydrolysis, oil metathesis, pd-oxindole 
pd, rh(I)- and ir(I)-transfer hydrogenation Cu-
catalysed diethylzinc input to cyclohexanone, 
acrylonitrile compounds hydroamination and 
hydrogenation 

Hydrogenation: Two papers on iridium catalysed 
hydrogenation in NHC ligands were reported by 
Nolan and Burgess in 2001. Nolan has conducted 
field experiments for the hydrogenation of 
cyclohexene and 1-methylcyclohexane utilizing 
achiral monodentate NH C iridium compound. 
They found that the Ir-catalyst and catalyst of 
Crabtree were comparable at room temperature, 
but more strongly and efficiently at higher 
temperatures. Buriak demonstrated in 2002 that 
the combination of NHC and phosphine ligands 
contributed to successful hydrogenation systems 
for simple olefines. The analogy of Buriak's 
complex, in which the pyridine ring substitutes the 
phosphine group, has shown its dominance with 
regards to the hydrogenation of 1-mehlcyclohexen 
and 23-demethyl-2-butene, (time and conversion 
percentage). 

• N-Heterocyclic carbenes: Advances in 
transition metal and organic catalysis 

In different works, Bertrand4 and Arduengo were 
made considerable progress some 20 years back. 
In an elegant one-step synthetic method, 
Arduengo recorded synthesis of N, N0 -bis 
(adamantly)imidazol-2-ylidene. A numerous study 
has since emerged that stress the influence of 
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NHCs. First branded as "phosphine imitates," the 
Carbonas have taken advantage of the name in 
conjunction with phosphines. Specifically, it is 
important to mention improved sigma-donation, 
enhanced thermal stability and better stability results. 

The key advances in the use of N-heterocyclic 
carbenes as effective transition metal ligands are 
illustrated by this study. We are also debating recent 
studies of organic catalysis of NHCs functioning in 
different transformations as efficient mediators. In 
Scheme, some of the most popular N-heterocyclic 
carbenes are described. 

After the early breakdowns in this sector continuous 
attempts have been made to strengthen the synthetic 
routes leading to NHCs and their transition-metal 
complexes. Reports from Arduengo8 and Crabtree9 
are notable among the most recent publications. 

The first bimetallic rutheniumpalladium complex with 
a cyclopentadienyl-canulate imidazol-2-ylidene 
ligand has been synthesized and characterized by 
Arduengo. A basic method for the synthesis. The 
imidazolium salt fused with cyclopentadienil was 
processed with the Salt of Meerwein which produces 
95% imidazolium tetrafluoroborates. Reaction of 
triflat in the presence of 4 A = molecular sieve pente 
dienylruthenium tris (acetonitrile) 

 

The THF crystallized imidazole salt for X-ray 
diffraction tests. A C2–Cl bond of 168.5 pm was seen 
in the crystal structure as well as a N1–C2–C3 angle 
of 113.3, which is greater than the normal 
imidazolium. 

Complex in the Suzuki – Miyaura aqueous coupling 
with strong results in the reaction of aryl bromides 
and phenyl boronic acid was found to work. 

N0, N0 -di (2,4,6-trimethylphenyl) imidazolium 2-
carboxylate may contribute, as precursors for NHC, 
to the formation, under mild conditions, of N, N0 -di 
(2,4,6-trimethylphenyl) nitrogen complexes (rhodium, 
iridio, ruthenium, palladium) in a pre-reported N, N9 
process involving N, N0, imidazolium-2, di-
carboxylate synthesis. 

 

 

In the mechanistic suggestion, the free carbene is 
not invoked. Crabtree has already established a 
method to transmit the NHC from imidazolium-
ester to the metal centre. An alternate mechanism 
was considered more feasible by organizing 
carboxylate by oxygen and then b removal. 
Computational experiments are being performed 
to resolve this particular point. 

The protocol gives an attractive way to attain 
metal-NHC transition compounds. The complexes 
of rhodium, iridium, ruthenium, and palladium 
have been utilized for N, N0 -dialkylimidazolium-2-
carboxylates. The side reactions induced by the 
use of a strong base on the free-carbenal track 
are minimised since the base for the reaction is 
not sufficient. The probable oxidative degradation 
of route 12 of Ag2O is therefore prevented 

 

SYNTHESIS OF BIO-LIGANDS 

Synthesis of 2-(thiophen-2-yl)-1-((thiophen-2-
yl) methyl)- 1H-1,3-benzodiazole (L1) 

In addition, 1,2-phenyleneediamine was applied 2-
thiophenecarboxaldehyde (10 mmol and 2,24 g) 
dissolved in absolute ethanol (100 ml) (5 mmol, 
0.54 g). Half an hour in ice-bath was withdrawn for 
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the resultant mixture. The solid stock was filtered and 
washed multiple times with diethyl ether, purified by 
crystallization, and dried on an hydrate chloride 
under vacuum. A gradual evaporation of this solid 
substance dissolved in 10 mL of absolute ethanol at 
room temperature for two days was used to produce 
yellow colours single crystals appropriate for X-ray 
diffraction research. (yield 85%, m.p. 121

q
C). 

Synthesis of 2-(3-methylthiophen-2-yl)-1-((3-
methylthiophen2-yl) methyl)-1H-
benzo[d]imidazole (L2) 

Added to 1,2-phenylenediamine 3-methylthiophene 
2-carboxaldehyde dissolved in absolute ethanol (100 
mL) (5 mmol, 0.54 g). Half an hour had gone back 
into the mixture. The developed solid stock was 
condensed, purified with ethanol, washed with ethyl 
ether and vacuum-dried with anhydrous calcium 
chloride on many occasions. You acquired the yellow 
strong substance (yield 80%, m.p. 119qC). 

Synthesis of N1, N2-bis((pyridin-4-yl) methylene) 
benzene1,2-diamine (L3) 

Added to 1,2-phenylenediamine 4-
pyridinecarboxaldehyde (10 mmol, 2.14 grams) (5 
mmol, 0.54 g). The combination was flushed out for 6 
hours. The solution was steadily evaporated to 
eliminate the solvent in the air. The commodity was 
refined, washed with ethanol and recycled from hot 
ethanol many times. The recrystallized substance 
was vacuum-dried by anhydrous CaCl2. 

SYNTHESIS OF METAL COMPLEXES 

Synthesis of Cu (II), Zn (II), Co (II), Cd (II) and Ni 
(II) complexes with ligand (L1) 

The metal ligand (L2) solution ethanol (50 mL) 
(0.0030 mol) is blended into ethanol (0.0015 mol), 
with a metal-lion ratio of 1:2, with metal chlorides, 
nitrates, or acetates (0.0015 mol). The blend poured 
for 4 hours. The separated solid stock was cooled, 
purified and washed until colourless. The washing 
process was done with thermal ethanol. The 
substance was vacuum-dried with CaCl2. Both 
complexes were retained before included in 
desiccators. The colour and moisture secure 
synthesized metal complexes. 

Synthesis of ligand-based complexes Cu (II), Zn 
(II) and Co (II) and Cd (II) (L2) 

Ligand ethanol solution (50 mL) was mixed with 
chloride metal, and nitrate (or acetate (0,0015 mol) 
was mixed with ethanol (50 mL) while maintaining 
the ratio of metal ligand at 1:2. The blend has been 
refluxed for 4 hours. Filtration accumulated the solid 
substance precipitated after cooling and cleaned with 
hot ethanol until the washing becomes colourless. It 
was vacuum-dried over CaCl2. Both complexes have 
been held in dryers before they have been used. The 

colour and healthy air and humidity of synthesized 
metal complexes. 

Synthesis of ligand complexes Cu (II), Zn (II), Cd 
(II), and Ni (II) (L3) 

A ligand-ethanol (L3) (0.00030 mol) solution (50 mL) 
was combined with metal chloride and nitrate (or 
acetate (0.0030 mmol) in ethanol (50 ml). The 
mixture was refluxed for 4 hours and precipitated firm 
substance was filtered and washed with hot ethanol 
until the washing was uncolorful. The substance was 
vacuum-dried with CaCl2. Both complexes have 
been held in dryers before they have been used. The 
coloured and weather- and moisture-stable 
synthesized metal complexes. 

CHARACTERIZATION TECHNIQUES OF BIO 
LIGANDS 

Analysis Elementary 

Perkin Elmer 240 (USA) analyser was used in the 
Central Instrumentation Unit, Faculty of Marine 
Sciences, Annamalai University, Parangipettai to 
conduct the contents of carbon, hydrogen, 
nitrogen and sulfur from synthesized ligands and 
their complexes of metal. 

Meta estimation 

The amount of metal, calculated in metal 
complexes by AnalaR ammonium oxalate, was 
determined gravimetric as their oxides. Metal 
measurement was conducted in a few complexes 
using Karaikudi 630 006 at the Central 
Electrochemical Testing Institute at Atomic 
Absorption Spectra (AAS). This process was used 
to evaluate the proportion of metal in certain Schiff 
base metal complexes. 

Measurement of molar conductance 

Conductivity of the molar is described as an 
electrolyte solution's conductivity divided by the 
electrolyte molar concentration and hence tests 
the efficacy of the solution conducting electricity in 
a given electrolyte. Its units are per molarity 
siemens, or per mole siemens metal-squared. A 
capital lambda, / or /m is the normal mark. Molar 
conductivity is defined by its description 

 

where N is the measured conductivity, C is the 
electrolyte concentration, 

Conductance values of the complexes were 
obtained on a Systronics Model-304 digital 
conductivity meter using chloroform and ethanol 
as solvent. To find out the electrolytic nature of the 
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complexes, the conductance values were compared 
with the standard values from literature. C is the 
electrolyte concentration where N is the conductivity 
calculated 

Complex permeability values were measured by a 
chloroform and ethanol as solvent, using the 
automated conductivity meter Systronics Model-304. 
The conductance values have been correlated with 
the normal literature values to assess the electrolyte 
nature of the complexes 

Melting point 

Compound freezing point with the Gallen Kamp 
melting point system has been calculated. 

PHYSIOCHEMICAL STUDY 

On Labo tech equipment the melting point was 
registered. In a Carlo Erba mod 1108 elemental 
analyzer elemental analysis was conducted. The 
Mass Spectrometer was conducted on a jeol 
spectrometer SX-102 utilizing argon, as FAB gas is 
used to record the FAB Spectra with Elico and 
SL191 with double beam uv-vis spectrophotometer. 
On Bruker DRX-300, the 1 H NMR spectrum was 
registered. On the Variary 1000 FTIR, KBR pallets 
were registered for the FT IR range. Paper disk 
method has evaluated the antifungal activity and 
ather 48 incubation hours have been reported. 

The ratio of Ligand-metal was concerted by 
conductometric titration procedure with a metal-
ligand-ligand ratio. 

Complex Stability: Bjerrum clavin pH Titration 
procedure, adapted by Irving and Rossotti, was 
determined with phase and overall proton ligand 
stability constants. The extension by Chidabaram 
and Bhattarah to the ternary method of this titration 
technique was used to classify the 1: 1: 1 ternary 
complexes of 26 ± 1 to C and of 36 ± 1 to C stability 
constants. 

The lansoprazole and cytosine pharmaceutical stable 
constant are measured using the Irving Rossotti pH 
titration method, at 26±1 Tod C and 36±1 Tod C, as 
well as at 0.1 M (KNO3) Ionic concentration. 

BIOLOGICAL STUDIES 

In vitro antimicrobial activity 

The experiment's typical failure is ±0.001 cm and in 
identical circumstances the experiment is replicated 
three times. Amicacin is used for antibacterial and 
nystatin positive norm for antifungal behaviors and 
DMF is used as negative regulation. 

From the findings, the maximum inhibition areas - 
14.3, 11.2 and 10.5 mm - have been found. Core. 

Heart. Collide Complex Co (II) aeruginosa. Complex 
Cu (II) displays the maximum region of inhibition 
(11.5 mm) against. Subtle. Subtle. Ni (II) complex 
reveals a region of intermediate bacteria inhibition. 
The complexity is greater antibacterial than the 
complex of your parental ligand Co (II) and has an 
antibacterial impact of Cu (II) complex hasleaste. 
The largest inhibitory zone (12.5 mm) in the Co (II) 
complex was calculated against A for antifungal 
activity (Table 3). the bottom. Again, the complex Ni 
(II) reveals an intermediate inhibition region across 
all fungal organisms. The Zn (II) complex exhibits the 
maximum 11.5 against inhibition region. Albanians. 
Albanians. The findings indicate that the metal 
chelatites are more harmful to the same micro-
organism and to the same experimental conditions 
than the parent ligands of their micro-organism. 
Increase of the metal chelates' anti-fungal activity 
may be attributed to the impact of the metal ion on 
the regular cell phase (Priya et al., 2009; 
Tweedy,1964). When the ship base and its metal 
complexes compare with the quality of the 
biological operation, it seems the biological activity 
follows; Ni (II) > Co (II) >Zn (II) >Cu (II) > L 

Studies of DNA Cleavage 

In the presence and absence of H2O2as an 
oxidant, gel electrophoresis tests were carried out 
with pUC18 DNA with ligand and their metal 
complexes. The presence of H2O2, pUC DNA 
may be interacted by both complexes. Ni (II), Cu 
(II) and Zn (II) are powerful chemical nucleases 
with greater co-activation and free ligand activity. 
Most cleave cases were found to create diffusing 
hieroglyphic radicals or molecular oxygen induced 
by metal ions that are interacting with H2O2 which 
could damage DNA by Fenton topochemistry. The 
general oxidative mechanisms suggested for 
hydroxyl radical hydroxyl cleavage by abstraction 
of sugar hydrogen and anticipate the release of 
specific residues resulting from transformed 
sugars based on where the hydrogen atom is 
extracted. The capability or the decreased 
formation of hydrogen peroxide of metal 
complexes to cause dioxygen would result in the 
functioning of an inert C–H bond of DNA into a C–
O bond. The C–H bond activation at the deoxy-
riboses results in DNA oxidation by metal 
complexes. In addition, control experiments 
indicate that the DNA cleavage is inhibited by 
hydroxyl radical scavenger or DMSO, which 
indicates hydroxyl-radical as there-active species. 

Schiff base 

Schiff base is an aldehyde or ketone nitrogen 
analogy of which the >C = O group is substituted 
by the group C = N / R. It normally consists of an 
aldehyde or ketone condensation with a primary 
amine as follows. 
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Where R may be a group of alkyls or aryls. Aryl 
substituent Schiff bases are much more robust and 
easily synthetic, while alkyl substituents contain 
somewhat brittle Schiff bases. Schiff bases are 
relatively brittle and easily polymerised. Aromatic 
aldehydes are more effectively conjugated and solid. 

The creation, under the acid or simple catalysis or on 
heat, of a Schiff bases from aldehydes or ketones is 
an overall reversible reaction 

 

The heat formation is usually dry before the 
substance is extracted or water is segregated or both 
are removed. Most Schiff bases may be hydrolysed 
with aqueous acid or base back to their aldehydes or 
ketones and amines. 

Another variety of nucleophilic additional carbonyl 
group is the mechanism for Schiff bases formation. 
The nucleophile is the amine in this case. In the first 
part of the framework the amine interacts to an 
unstable chemical named carbinolamine with the 
aldehydes and ketones. Carbinolamine lost water 
through catalysed mechanisms either acid or 
foundation. The acid catalysed dehydration of 
Carbinolamine is an alcohol. 

 

Usually, carbinolamine dehydration is the rate that 
dictates the forming of Schiff bases and thus acids 
catalyse the reaction. The concentration of acid 
therefore cannot be too high as amines are essential 

compounds. If the amine is protonated at 10, the 
balance is pulled to the left and the production of 
carbinolamine is not permitted. Therefore, a 
moderately acidic pH is better done for certain Schiff 
bases syntheses. 

Carbinolamine dehydration is also catalysed by the 
foundation. The analogous result of this reaction is 
the removal of alkyl halides from E2. The 
dehydration reaction is conducted by an anionic 
intermediate in two stages. 

In reality, a series of two reaction forms, namely 
addition 51 and removal is the Schiff base formation. 

Inorganic charge-transfer complexes 

Charge transfer also happens in metal-involved 
inorganic ligand chemistry. They are known as 
ligands cape-to-metal (LMCT) or metal-to-ligands 
transition according to the path of charge 
transmission (MLCT). 

An electron-donoracceptor (CT) complex or 
complex is the interaction between two or more 
molecules or separate sections of one main 
molecule in which a portion of the electrical 
charge between the molecular entities is 
exchanged. The electrostatic attraction resulting in 
the molecular complex creates a stabilizing force. 
The source molecule that passes the charge is the 
electron donor and the species that is received is 
the electron acceptor. 

In a charging-transfer complex, the nature of the 
drawing is not rigid and thus much weaker than 
the powers of covalence. Many such complexes 
can undergo a transition to a vibrant electronic 
state through electronic means. The thrilling 
energy of this transformation takes place most 
much in an electro-magnetic continuum in 
measurable areas, which gives these complexes a 
distinctive vivid hue. Also named charge-transfer 
bands, these optical absorption bands are (CT 
bands). Optical spectroscopy is an effective tool 
for characterizing bands of load transfer. 

In inorganic chemistry, the electron transport 
between metal atoms and ligands includes most 
charging-transfer complexes. The load-transfer 
bands of transition metal complexes are the 
product of a change in charge density between 
mostly metallic and characteristically ligand 
molecular orbitals (MO). The complex is called 
ligand-tometal load-transfer (LMC TT) complex, if 
transfer from the MO with a ligand-like character 
to the metal-like one. The composition is called a 
metal-to-ligand charge-transfer complex if the 
electronic charge changes from the MA with the 
metal-like character to the ligand-like one. 
Therefore, an MLCT allows the metal core to 
oxidize and an LMCT reduces the metal centre. 
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Ligand-to-metal charge transfer 

LMCT complexes emerge from the shift of ligand-like 
electrons from MO to metal like ones. This method of 
transmission is dominant if complexes have ligands 
with comparatively large durability pairs (e.g., S or 
Se) or if there are low-leaved orbitals in the metal. In 
heavy oxidation, all of these complexes include 
metals (even dq). These requirements mean the 
availability and low energy of the acceptor stage. 

Metal-to-ligand charge transfer 

This complex is typically seen in 14 complexes, with 
low-lying S* orbits, particularly aromatic ligands. 
Metal-to-ligand load transfer (MLCTs) complexes are 
obtained from the transfer of electrons from MO with 
metal like character to those with ligand-like 
character.66,67 If the metal ion has a low oxidation 
number, its 'd' orbitals will become reasonably large 
in charge, the transformation will occur at low 
energy. 

CONCLUSION 

The present research involves a comprehensive 
survey of ligand complexes derived from o-
phenyleneedia and heterocycular aldehydia such as 
2-thiopecarboxaldehyde, 3-methyl-2-
thiophenecarboxaldehyde, and 4-
pyridinecarboxaldehyde, and on synthesis, 
characterisation and bioactivities of Cu (II), Zn (II), 
Co (II), Cd (II) and Ni (II). Elemental examination, 
molar conductance, UV-visibility, IR, 1H NMR, mass 
spectrum, X-ray and thermal examination (TG/DTA) 
is used to evaluate all substances. Four bacterial 
strains were also addressed in vitro antimicrobial 
activity. Few anti-cancer compounds have been 
investigated. 
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