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ABSTRACT

Five metal complexes with Schiff-base ligand, 3-((4-phenylthiazol-2-ylimino) methyl)-2-
hydroxybenzoic acid were synthesized with metal ions such as Cu(ll), Co(ll), Ni(ll), Cd(ll)
and Zn(ll). The reaction likely proceeds via condensation of 2-amino-4-phenyl thiazole
with 3-aldehydosalicylic acid and characterized by elemental analysis and various spectral
studies like FT-IR, '"H NMR, ESI mass, and TGA/TDA and molar conductance studies. The
spectral results revealed bidentate O-O donor and forms the complexes having square
planar geometry. The antibacterial and antifungal activity of the ligand and its metal
complexes was found based on the determination of minimum inhibitory concentrations.
The brine shrimp biological assay was also carry out to study the /n vitro cytotoxicity
properties for the ligand and its metal complexes against Artemia salina. Moreover, DNA
cleavage experiments revealed that the Cu (ll), Co (ll) and Zn (ll) complexes exhibited
remarkable DNA cleavage activities via the generation of hydroxyl radical.
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INTRODUCTION

The chemistry of the Schiff base ligands
and their metal complexes evoke much cur-

numbers of Schiff bases have shown to
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exhibit a wide range of biological activi-
rent interest and encompasses a vast arca  tics, including antitumor® anti-bacterial®’
of organometallic compounds and various fungicidal * and anticarcinogenic.” prop-
erties. On the other hand, coordination
compounds with heterocyclic Schiff base

ligand has attracted much attention of the

aspects of bioinorganic chemistry.! Schiff
bases are considered as privileged ligands
because they are easily prepared by conden-

sation of aldehydes or ketones with amines
and are able to stabilize different metals in
various oxidation states.*” The importance
of Schiff base complexes for bioinorganic
chemistry, biomedical applications, supra-
molecular chemistry, catalysis and mate-
rial science, separation and encapsulation
processes, and formation of compounds
with unusual properties and structures has
been well recognized and reviewed.* Large
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chemist in current years to find applications
as potential drugs,'™'" due to the presence
of multifunctional groups.'"” The exces-
sive attention of synthesizing determined
broad range of N and S chelating ligands
as thiazole molecule have attracted signifi-
cant interest and gained special attention
not only in structural chemistry of their
multifunctional coordination modes but
also showed importance in medicinal and
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pharmaceutical field."* This is because thiazoles have a
great pharmacological activity. Many thaizole derivatives
such as sulfathiazole, ritonvir, abafungi, blemycin and
tiazofurin are well known as potent biologically active
compounds.'>'
tant building blocks in medicinal chemistry and can be
found in numerous natural products and biologically
important compounds including anti-microbial, anti-
inflammatory, anti-hypertensive, anti-HIV, anticancer
and cytotoxic activity that can be well illustrated by the
large number drugs in the market containing the moi-

Moreover, thiazoles are very impot-

ety.'”"® Thiazole ring also found applications in polymer,
liquid crystals, photo-nucleases, fluorescent dyes, insec-
ticides and antioxidants."* Their transition metal com-
plexes have attracted a great deal of interest largely due
to their ability to interact with DNA molecule.” These
complexes that can bind or cleave DNA molecule at
exact sites, plays an important role in genomic investi-
gation and in photodynamic therapy against cancer.” It
is well known that some coordination compounds can
inhibit the growth of cancer cells by binding and damag-
ing DNA.” Intrigued by the above observations and in
continuation of our ongoing research work on synthe-
sis and characterization of Schiff base ligands and their
metal complexes, hereby we report the synthesis of a
novel Schiff base ligand 3-((4-phenylthiazol-2-ylimino)
methyl)-2-hydroxybenzoic acid and its metal complexes,
their characterization by different spectroscopic tech-
niques and their antibacterial, antifungal, DNA cleavage
and 7 vitro cytotoxicity property.

MATERIALS AND METHODS

All chemicals employed in synthesis were used as analyt-
ical extra-pure grade and solvents are purified according
to the literature methods.* The melting points of newly
synthesized compounds are determined in open glass
capillary tubes and are uncorrected. Purity of the com-
pounds was checked by TLC and the spots observed
in iodine vapours. The presence of metal and chlorides
contents was determined according to standard proce-
dure.* Compound, 2 amino- 4- phenyl thiazole were
prepared according to reported method.”

Physical Measurements

IR spectra of the new synthesized Schiff base and its
metal complexes were recorded in KBr pellets on a
Perkin-Elmer FT-IR instrument in the range 4000-250
cm™. 'H NMR spectra wete recorded on Bruker Avance
II 400 MHz NMR spectrometer in DMSO-d6 using
TMS as an internal standard. ESI mass spectra were
recorded by electrospary ionization (ESI) on a waters
micro mass Q-TOF micro spectrometer. Thermal anal-

ysis of the complexes was carried out on a Perkin-Elmer
STA 6000 thermal analyzer in static air with a heating
rate of 20°C/min. Molar conductance was measured on
the ELICO (CM-185) conductivity bridge using 10° M
solution in dry DMF by dip type conductivity cell fitted
with a platinum electrode. Elemental analysis (C, H and
N) were performed on a Vario EL III CHNS analyzer.

Synthesis of Schiff base ligand

Synthesis of Schiff base ligand was summarized in
Scheme 1. An equimolar mixture of 2-amino-4-phenyl
thiazole (0.01 mol) and 3- aldehydosalicylic acid (0.01
mol) with a catalytic amount of glacial acetic acid (1-2
drops) in ethanol (25 ml) was refluxed on a water bath
for about 4-5 hrs. The reaction was monitored by thin-
layer chromatography. The brown solid separates were
filtered, washed with little ethanol, dried and recrystal-
lized from alcohol. Melting point was (180-190C) yield
72%0; molecular weight (324) g per mol C_H N O.S,
Elemental analysis: found (calc.): C 63.20(63.15), H
3.36(3.73), and N 8.57 (8.60).

HOOC

COOH
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gm0 —— 00
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H

Scheme 1: Synthesis of Schiff base ligand

Syntheses of the Schiff base metal complexes

An ethanolic solution (25 ml, 0.01 mol) of the appro-
priate metal chloride MCIZ’ (M=Co, 2.378 gm; M=Nij,
2.377 gm; M=Cu, 1.705gm, M=Zn, 1.363 gm, M=Cd,
2.013gm) was added to an ethanolic solution (30 ml) of
the Schiff base. The reaction mixture was refluxed for
about 4 hrs, during which no solid separated out. An
aqueous alcoholic solution of sodium acetate (0.5gm)
was added to the reaction mixture to maintain a pH
about 6.0-7.0 and reflux was continued for about an
hour. The reaction mixture was transferred into the
distilled water. The separated solid complexes was col-
lected by filtration, washed with minimum quantity of
distilled water and dried in a vacuum over anhydrous
calcium chloride in desiccators.

Pharmacology

Antimicrobial activities

The biological activities of the synthesize Schiff base
and its metal complexes were studied under antibacte-
rial and antifungal activities by disc and well diffusion
method respectively.® The In vitro antibacterial activi-
ties of the compounds be tested against two Gram
positive Bacillus subtilis (MTCC 736) and Staphylococ-
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cus anreus (MTCC 3160) and two gram negative Salmo-
nella typhi MTCC 98) and Escherichia coli (MTCC 46)
bacteria. The In vitro antifungal an activity was cartied
out against Candida albicans (MTCC 227), Cladospo-
rium oxysporum (MTCC 1777) and Aspergillus Niger
(MTCC 1881) fungi.*”* The stock solution of the test
chemicals (1 mg mL™") was prepared by dissolving 10 mg
of the each test compound in 15 ml of distilled DMSO
solvent. The different concentration of the test com-
pounds (100, 75, 50, 25 and 12.5 ng mL") prepated by
diluting the stock solution with the required amount of
freshly distilled DMSO. In addition a controlled experi-
ment was carried out by using freshly distilled DMSO
solvent alone.

Antibacterial Screening

Muller-Hinton agar media were used for the antibacte-
rial studies. The dehydrated Muller-Hinton agar (38gm)
was dissolved in 1000 mL distilled water. The pure cul-
ture of the bacterial strains Staphylococcus anreus, Esch-
erichia coli, Bacillus subtilis and Salmonella typhi was
sub cultured by inoculating in the nutrient broth and
they were incubated at 37°C for 18 hrs. The agar plates
were prepared by using the above Muller-Hinton agar
media, and wells were dug with the help of 6 mm ster-
ile metallic cork bore. Each plate was inoculated with
18 hrs old bacterial culture using a micropipette and
spreaded regularly using bent glass rod on each plate.
The drug Gentamycin is used as per standard. Differ-
ent concentrations of the test compounds was incor-
porated into the wells using micropipette and the plates
were kept for incubation period, the diameter of the
inhibition zone generate by each test compound against
bacterial growth was measured using anti biogram zone
measuring scale.

Antifungal screening

Potato dextrose agar (PDA) media was used for the
antifungal studies. The following ingredients were used
prepare the media: potatoes (sliced washed unpeeled)
200 g, dextrose 20 g, and agar 20 g in 1000 mL distilled
water. The pure cultures Cladosporium oxysporum,
Candida albicans, and Aspergillus Niger were inocu-
lated on PDA slants. These slants were incubated at
32°C for 7 days. To these 7 days old slants of fungal
strains, 10 mL of 0.1% tween-80 solution were added,
and the culture were scraped with sterilized inoculating
loop to get uniform spore suspension. The agar plates
were prepared through using the above Potato dextrose
agar media and wells were dug with the help of 6 mm
sterile metallic cork bore. Each plate was inoculated
with 7 days old spore suspension of each fungal culture
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using a micropipette and spreaded regularly using bent
glass rod on each plate. Next each well was incorpo-
rated with the test compound solution of different con-
centrations. The drug Flucanozole is used as standard.
All the inoculated plates were incubated at 32°C for 48
hrs. Soon after the completion of incubation period
the diameter of the inhibition zone generated by each
test compound against fungal growth is measured using
antibiogram zone measuring scale.

DNA cleavage Experiment

To extent to which the newly synthesized ligands
and metal complexes could function as DNA cleav-
age agents they were examined using plasmid pBR322
DNA (Merck Genei, Bengaluru, Cat. No.105850) as tar-
get molecule according to the literature method.”” The
cleavage activity of the test compounds was analyzed by
agarose gel electrophoresis method. The 600 mg of aga-
rose was dissolved in 60 mL of TAE buffer (4.84 g Tris
base, pH 8.0, 0.5 M EDTA) by boiling. When the gel
attains approximately 55°C, it was poured into the gel
cassette fitted with comb. The gel was allowed to solid-
ify and then carefully the combs were removed. The gel
was placed in the electrophoresis chamber flooded with
TAE butffer. A test compound was prepared in DMSO
(Img mL™"). The test compounds were added sepa-
rately to the isolated plasmid pBR322 DNA (225 mg)
and incubated for 2 hrs at 37°C. After the incubation
period, the 20 uL. of DNA sample (mixed with bro-
mophenol blue dye at 1: 1 ratio) is loaded carefully into
the electrophoresis chamber wells along with standard
DNA marker and a constant electricity of 50V passed
for about 30 min. The gel was removed carefully and
stained with Ethidium bromide (EtBt) solution (10ug/
mL) for 10-15 min. The bands were observed under UV
transilluminator (UVP, Germany) and photographed to
determine an extent of DNA cleavage, and the results
were compared with those of a standard DNA marker.

In vitro cytotoxicity

The brine shrimp lethality biological assay has been cho-
sen to evaluate the iz vitro cytotoxicity effect of the
newly synthesized Schiff base ligand and its metal com-
plexes by using the protocol of Meyer et.al* This is an
efficient, rapid, inexpensive test and has been good cor-
relation with cytotoxic activity. Brine shrimp (Artemia
salina) eggs was hatch in a shallow rectangular plastic
dish (22 x 32 cm) filled with artificial seawater, which
was prepared with a mixture of commercial salt and
double distilled water. An unequal partition was made
in the plastic dish with the help of a perforated appa-
ratus. Approximately 50 mg of eggs are sprinkled into
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the large compartment, which has darkened while the
minor compartments wetre open to ordinary light. Two
days after nauplii were collected by pipette by lighted
side. Samples of the test compound were prepared by
dissolving 20 mg of each compound in 2 ml of DMSO.
From this stock solution 100, 50 and 25 pg mL" was
transferred to nine vials (three for each dilution were
used for each test sample and LD, is the mean of three
values and one vial were kept as control having 2 mL
DMSO only. The solvent were allowed to evaporate
overnight. After two days, when shrimp larvae was ready,
1 mL of seawater and 10 shrimps was added to each vial
(30 shrimp/dilution) and the volume was adjusted with
seawater to 10 mL per vial. After 24 hrs the number
of survivors was counted. Data is analyzed by a Finney
computer program to determine the LD, values.”

RESULTS AND DISCUSSION

Chemistry

In our study, a new Schiff base based thiazole deriva-
tive has been synthesized by condensation of 2-amino-
4-phenyl thiazole and 3-aldehydosalicylic acid in the
presence of catalytic amount of glacial acetic acid with
good yield of 80% as shown in Scheme-1. The purity
of the current Schiff base ligand was checked by run-
ning TLC on a silica gel coated plate using Cyclohexane-
Ethyl acetate (80:20%) as the eluent. The complexes
were synthesized by the reaction of thiazole ligand with
metal chloride in 1:1 M ratio in ethanol Schemes-2. The
ligands and their complexes were found to be stable at
room temperature and soluble in in DMSO and DMFE.
Molar conductance data of the metal complex was mea-
sured in DMF at 10° M and all the complexes showed
conductance in the range of 40-62 ohm'cm’mol’ at
ambient temperature indicating non-electrolytic in
* and outside their coordination sphere there
is no counter ion present. The thermal nature of the
complexes has been obtained by TGA/DTA analysis.
The analytical and physical data of thiazole ligand and
their metal complexes are presented in Table 1. The for-
mation of thiazole ligands frameworks and bidentate
O-O donar nature of the Schiff base with metals for
the formation of complexes were obtained from char-
acteristic band positions in FT IR and resonance signals
in "H NMR, Mass spectra and elemental analysis. These
data of the metal complexes suggest that metal to ligand
ratio of the metal complexes 1:1 stoichiometry of the
type [(M) (L) (Cl) ] where M is metal and L is ligand as
shown in Scheme-2.

nature

IR spectral studies

Indian Journal of Pharmaceutical Education and Research | Vol 51 | Issue 3 | Jul-Sep, 2017

The identification for the formation of thiazole Schiff
base were obtained from the absence of IR characteris-
tic band for amino group attached to thaizole ring and
the carbonyl group of aldehyde. The IR spectrum of the
Schiff base ligand clearly indicates sharp band at 1697
cm’is due to presence of carbonyl group (C=0O) of
acid and displayed one sharp band at 1629 cm™ is due to
C=N of azomethine group of Schiff base. Two broad
bands observed at 3152 cm™ and 3326 cm™ is attributed
to the presence of phenolic -OH group and carboxylic
-OH group in Schiff base compound respectively Fig-
ure 1. To study the binding mode of Schiff base to the
central metal ion in the complex. IR spectrum of the
metal complexes the disappearances of phenolic -OH
group and carboxylic -OH stretching frequency was
observed. This indicates that phenolic -OH and cat-
boxylic -OH coordinates to the central metal ion. In all
metal complexes the phenolic -OH and carboxylic -OH
group stretching frequency disappeared at 3160 cm’
and 3320 cm™ region, this indicates that phenolic oxy-
gen and carboxylic directly coordinating with metalions
» Figure 2. The complexation of meal ion with ligand
were further confirmed by the appearance of new weak
intensity, non ligand bands in the region appears at
534 to 582 cm™ due to presence of metal oxygen band
(M-O) and another bond forms at region 354-379 cm’!
due to M-CI bond Figure 3. The IR data of Ligand and
its metal complexes were presented in Table 2.

TH NMR spectrum

The '"H NMR data of Schiff base and its Zn (II) com-
plex are presented in Table 3. The proton spectrum of
Schiff base display 8.0 ppm appears as singlet due to the
presence of CH=N and 8 aromatic protons appears as
multiplates in the region between 7.25 to 7.40 ppm. Car-
boxylic acid proton appears as singlet 12.80 ppm (s, 1H
COOH) and a phenolic proton appears at 7.14 ppm (s,
1H OH). The 'H NMR of zinc (II) complex displayed
all aromatic protons as multiplates in region 7.30 to 8.09
(m, 8H Ar-H). '"H NMR spectral data of Schiff base
ligand and its zinc (II) complexes confirms the forma-
tion of Zn -complexes with ligand. One phenolic -OH
proton and carboxylic -OH disappearance is observed
in the Zn complex 'H NMR spectra. Accordingly Fig-
ure 4 and 5 this cleatly confirms about phenolic oxygen
coordinate with metal ion in the complex.

Mass Analysis

The ESI mass spectra of Schiff base ligand and its Co
(II) and Ni (II) complexes are performed to determine
their molecular weight and study their fragmentation.
The mass spectrum of ligand showed a peak recorded
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at m/z 324 due to M™ corresponding to the molecu-
lar weight of the ligand. Further, this molecular ion
underwent fragmentation peak recorded at m/z 137 (38
%) followed by expulsion of C.H,O, molecule gave a
fragment ion peak. The fragmentation of ligand may
represent the CHN_S gives at m/z 96.99 (12%) value
and remaining fragmentations are in agreement with the
molecular formula Figure 6. The ESI mass spectrum
of Co (II) complex shown a peak due to M*" at 450
m/z. this molecular ion underwent fragmentation at 292
and 162 loss of C.H ,ClL,CoNO, and C;H NS respec-
tively. Similarly, ESI mass spectrum of Ni (II) complex
shows a peak due to M*" at 449.9 m/z. This molecular
underwent fragmentation at 291 and 162 due to loss of
CH,CLNNiO, and C;H NS respectively Figure 7.

Thermal studies

(L]

30

In the present investigation, heating rates were suit-
ably controlled at 20°C min™ under inert atmosphere
the weight loss was measured from the ambident tem-
perature up to loss 700°C. The results of the TGA of
the metal complexes show that the metal complexes
lost their lattice water in the rage show 100-180"C. The
presence water molecule in the lattice suggested by
IR spectra is also confirmed by TGA. TGA and TDA
curves Cu (II) complexes showed that the complex
is stable up to 230°C and no weight loss is observed
before this temperature. The first degradation occurred
at 231.88°C, with the loss of the two chlorine atoms.
The organic moiety decomposed further with increas-
ing temperature. Although the decomposed fragments
of ligand could not approximated owing to continuous
weight loss as indicated by horizontal plateau on the
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Figure 1: IR Spectra of Schiff base ligand.
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Figure 2: IR Spectra of metal complex Cu (lI).
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TG curves for Cu complex. The complete decompo-  S.aureus, B.subtilis and S.typi bacteria and C.albicans,
sition of ligand occurred at =620°C for Cu complex.  C.oxysporum, and A.niger fungal strains by minimum
At the end final step i.e. 550°C-700°C stable metallic  inhibitory concentration (MIC) method. The MIC
oxides were found.” The decomposition of complexes — profile of the entire compound against bacteria and

as higher than ligand indicates that the thermal stability fungi are summarized in Table 4. A comparative study
of the ligand and their metal complexes indicates that

of the complexes is increased due to the ligand coordi- e O : S
complexes exhibit higher antimicrobial activity than

nated with metal ion to form ring.
free ligand and this activity enhanced on coordination

Antimicrobial Results with metal ions. This enhancement in the activity may
be rationalized on the basis that ligands mainly posses
C=N bond. The enhanced activity of the complexes
The In-vitro antimicrobial activity of all newly syn-  over the ligand can be explained on the basis of che-
thesized compounds were screened against E.coli, lation theory?* It is observed that in complex, the

In vitro Antimicrobial Activity
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Figure 3: FAR- IR Spectra of metal complex Cu (ll).
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positive charge of the metal is moderately mutual with
the donor atoms present in the ligand and there may
be m-electron delocalization over the whole chelating.”
This increases the lipophilic character of the metal che-
lates and favors its permeation through the lipoid layer
of the bacterial membranes and also other factors which
increase the activity, namely solubility, conductivity, and
bond length between the metal and the ligand.

DNA Cleavage Activity

The interaction of plasmid pBR322 DNA with newly
synthesized ligand and its metal complexes was stud-

ied using agarose gel electrophoresis method. The gel
picture showing cleavage of plasmid pBR322 DNA is
shown in Figure 8. The characterization of DNA rec-
ognition by transition metal complexes has been aided
by the DNA cleavage chemistry associated with redox-
active ot photo activated metal complexes.”™' The elec-
trophoresis analysis cleatly revealed that the ligand and
its metal complexes acted on DNA because of a dif-
ference in molecular weight between the control and
treated DNA samples. The differences were observed
in the bands of lanes of complexes compared with the
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Figure 5: '"H NMR of metal complex Zn (ll).
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Figure 7: Mass spectrum of the metal complex Co ().

Table 1: Physical, Analytical and Molar Conductance data of Ligand and its complexes

Mol. m [ Molar
Compounds Molecular formula Wt M.P Elemental analysis [%] (calc.) Conductance Color
M C H N Cl
. 63.20 | 3.36 | 8.57
-190° - - -
Schiff base C,,H,N,O,S 324 | 180-190°C (63.15) | (3.73) | (8.60) Brown
Cu complex [Cu(C,,H,N,O,S)CI,] | 454.9 >250°C LS el e ood oo 50 Green

(13.89) | (44.59) | (2.40) | (6.14) | (15.52)

1418 | 4482 | 223 | 559 | 1543
0,
Zn complex | [Zn (C,,H,N,O,S)CI,] | 458.6 | >262°C (14.26) | (44.41) | (2.39) | (6.11) | (15.46) 48 Grey

. . 6.10 | 44.19 | 213 | 509 | 15.39
0,
Nicomplex | [Ni (C HN,OSICL] | 459.9 | >258°C | (o | e | 503 | (6.20) | (15.69) 56 Grey

12.90 4506 | 2.03 | 5.19 15.78
0
Co complex [Co(C,,H,,N,O,S)CI,] | 452.1 >254°C (13.03) | (45.16) | (2.13) | (6.20) | (15.68) 60 Blue

22.09 | 44.07 | 2.09 | 6.02 15.07
0
Cd complex [Cd(C,,H,,N,O,S)CI,] | 505.6 >256°C (22.23) | (45.16) | (1.99) | (5.54) | (14.02) 55 Purple

Table 2: The IR data of Ligand and its metal complexes (cm)

Compounds Cc=0 C=N Phenolic -OH Carboxylic -OH M-CI M-O
Schiff base 1697 1629 3160 3260 -
Cu complex 1724 1628 - - 534 368
Co complex 1708 1628 - 562 354
Ni complex 1719 1621 --- 538 359
Zn complex 1721 1626 - - 582 379
Cd complex 1716 1624 - - 546 362

Ligand/complex 'H NMR ppm
Ligand 8.0 (s, 1H CH=N), 7.25 to 7.40 (m, 8H, Ar-H), 7.14(s,1H OH), 8.90 (s, 1H COOH),
Zn complex 8.15 (s, 1H CH=N), 7.30 to 7.45 (m, 8H, Ar-H),
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Figure 8: 8:DNA cleavage on plasmid pBR 322: M: standard DNA, C: control DNA, L: Schiff base ligand, Cu:
Cu (ll) complex, Co: Co(ll) complex, Ni: Ni(ll) complex and Zn: Zn(ll) complex.

Table 4: Minimum inhibitory concentration (MIC ug mL™) of Schiff base ligand and its metal complexes.

MIC Value in ug mL"*
Compounds Bacteria Fungi
E.coli S.aureus B.subtilis S.typhi C.albicans C.oxysporum A.niger

Schiff base 50 76 50 100 75 51 50
Cu complex 13 25 25 50 25 13 13
Co complex 25 50 13 50 13 13 25
Ni complex 13 25 25 50 25 13 25
Zn complex 25 50 25 75 50 25 25
Cd complex 13 13 13 25 13 25 13
Gentamycin 13 13 13 13 - - -
Fluconazole - - - 13 13 13

control DNA of pBR322 due to the relaxation of circu-
lar DNA into linear form and this shows that the con-
trol DNA alone does not show any apparent cleavage,
whereas the ligand and its metal complexes do show. In
the current investigation, the Ethidium bromide (EtBr)
stained banding pattern of plasmid pBR322 DNA were
tested with newly synthesized ligand and its metal com-
plexes. In the present case, the ligand and its Cu (1), Co
(II) and Zn (II) complexes showed complete cleavage
of super coiled DNA and the Ni (II) and Cd (II) com-
plex showed incomplete cleavage of relaxed DNA and
complete cleavage of super coiled DNA. This cleatly
revels the important role of coordination of O-O
groups to the metal ion in these DNA cleavage activities.
On the basis these information’s, it has been concluded

498

that all the newly synthesized compounds under present
study are good pathogenic microorganisms inhibitor; as
evident on the DNA cleavage of pBR322.

In vitro cytotoxicity

All the synthesized compounds was screened for their
cytotoxicity (brine shrimp bioassay) using the protocol
of Mayer ef 2l From the data recorded in table it is evi-
dent that all newly synthesized metal complexes exhib-
ited potent activity when compared to the free ligand.
The Cu (II) and Ni (II) complexes displayed significant
potent activity as LD50=1.169 x 10* and 1.174 x 10*
M/mlL respectively against Artemia salina. The I vitro

cytotoxicity results are summarized in Table 5.
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Table 5: Brine shrimp bioassay data of the Schiff

base (L) and its metal complexes

Compound LD 50(M/mL)

Ligand 2.5470 x 10*
Cu-complex 1.169 x 10
Co-complex 1.287 x 10*
Ni-complex 1.174 x 10+
Cd-complex 1.316 x 10*
Zn-complex 2.309 x 10+

CONCLUSION

The newly synthesized Schiff base ligand 3-((4-phen-
ylthiazol-2-ylimino) methyl)-2-hydroxybenzoic behaves
as bidentate O-O donor and the complexes of square
planar type [ML (Cl) |. The help of various physico-
chemical and spectroscopic methods such as IR, 'H
NMR , the square planar geometries of Cu(ll), Co(Il),
Ni{I), Cd(I) ad Zn(II) complexes have been proposed
scheme 2. The newly synthesized metal complexes
having good antimicrobial activity when compared to
Schiff base ligand. The DNA cleavage activity of all the
newly synthesized compounds showed the cleavage of
plasmid DNA pBR 322 and cytotoxicities of Cu (II) and
Ni (II) complexes indicate potent cytotoxic agents that
might become potent anticancer agent in clinical trials.

Cl
c_ /

M—O
Lo
N @)
| S\>’N:C|)
H

M = Cu, Co, Cd, Zn and Ni

Scheme 2: Proposed Structure of the complex
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SUMMARY
e The synthesized Schiff base ligand
3-((4-phenylthiazol-2-ylimino) methyl)-2-hydroxy-
benzoic behaves as bidentate O-O donor and the
complexes of square planar type [ML (Cl) 2]. The
facilitate of various physicochemical and spectro-
scopic methods such as IR, TH NMR , the square
planar geometries of Cu (ll), Co (Il), Ni (), Cd (Il
ad Zn (ll) complexes have been proposed. The cur-
rently synthesized metal complexes having good

newly

antimicrobial activity when compared to Schiff
base ligand. The DNA cleavage activity of all the
newly synthesized compounds showed the cleav-
age of plasmid pBR 322 DNA and cytotoxicities of
Cu (ll) and Ni (ll) complexes indicate potent cyto-
toxic agents that might become potent anticancer
agent in clinical trials.
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