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ABSTRACT

The novel Ligand was prepared by irradiation of 2-amino-1-methyl benzimidazole and
3’,5’-dimethoxy-4'-hyroxy acetophenone, in scientific microwave oven and its transition metal
complexes were prepared from Ni(ll), Mn(ll), Cd(Il), Fe(lll), Cu(ll), Zn(Il), Co(ll), Ag(l) salts. The
synthesized Schiff base ligand and its complexes were characterized by elemental analysis,
spectral technics such as UV-Visible, FT-IR, 'THNMR, LC-MS and Thermo gravimetric analysis. The
biological activity of novel ligand and its complexes were tested against Staphylococcus aureus,

Salmonella typhi and Aspergillus Niger.

Keywords: 2-amino benzothiazole, 6-Bromo-2-phenyl-(4H)-4-Benzopyranone,
Staphylococcus aureus, Salmonella typhi, Aspergillus niger, Thermo gravimetric analysis.

INTRODUCTION

The Eco-friendly approach for synthesis
is now a day most efficiently used in the field
of research. One of the most useful methods
is microwave assisted synthesis'. For this eco-
friendly method of organic synthesis with or
without any solvent in microwave oven method
is environmentally safe and more effective than
traditional method?. In 1955 this microwave assisted

synthesis approach was introduced®. The microwave
assisted method is time saving, solvent-free, having
simple reaction condition, giving larger yield*® low
cost, easy to handle and safe®". This method has
more selectivity and easier product separation
and purification than conventional method. The
Schiff bases are condensation product of primary
Amine with Aldehyde or Ketone''4. The Schiff
bases have been known since 1864, when Hugo
Schiff reported the condensation of primary amine
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with carbonyl compound's. The azomethine
group present in Schiff base is responsible for
antimicrobial activity'®'”. This Schiff bases are
used biological and analytical field'®'°. They exhibit
biological activities like anticancer®, bactericidal®',
analgesic?2, fungicidal?*%, antiviral properties?”2,
Plant growth inhibitors®, anti-inflammatory and anti-
tuberculosis®'-33, antibiotic®*. They are also used as
dyes, catalyst, intermediate and stabilizers®.

MATERIALS AND METHODS

For the synthesis of novel ligand and its
complexes, all chemicals are of analytical grade.
All the chemicals were purchased from Sigma
Aldrich, LOBA CHEM, and Merck Chemicals.
By using electro-thermal digital apparatus the
melting point of all newly synthesized compounds
were recorded. On a Brukers (400MHz, 100MHz)

Br
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\>—NH2 + O o —
s = 20 min. 20 sec.

2

2 -amino benzothiazole

6-bromo-2-phenyl-(4H)-4-benzopyranone
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Spectrometer the "THNMR were recorded. LC-
MS is used to find out the molecular weight of
compounds. UV-Visible Spectra were recorded
at wavelength range 200-800 nm. The Shimadzu
Dr.8031 instrument was used for Infrared spectral
studies. The Perkin Elmer thermal analyzer
was used for thermo gravimetric analysis of the
Complexes. TGA was performing in dynamic
nitrogen atmosphere.

Preparation of novel ligand

The novel ligand was prepared by the
reaction of 2-Amino Benzothiazole and 6 bromo-2-
Phenyl-(4H)-4-Benzopyranone. The reaction was
carried out in scientific microwave oven for nearly
about 20 min 20 sec at 750 W. The Colour change
is observed. The melting point was recorded after
recrystallization with dry ether. The formation of
product was confirmed by TLC technique.

(o

N-(6-bromo-2-phenyl-4H-chromen-4-ylidene)benzo[d]thiazol-2-amine

Preparation of Complexes

Complexes were prepared by mixing the
metal nitrate and metal chloride with the required
amount of ligand. The reaction mixtures were
irradiated at 750 w in microwave oven nearly about
5 to 8 minutes. The irradiated products were washed
with ether and filtered through whatman filter paper.
The final product was recrystallized from absolute
ethanol to give product.

RESULTS AND DISCUSSION

In this research it was realize that the
reaction completed in very short time and higher

yield were obtained. The new microwave assisted
synthesis procedure was developed. The microwave
irradiation was completed in 5-8 min and yield is 80
to 90%. All complexes obtained were solid, colored
and stable at room temperature. All complexes are
soluble in DMF and DMSO. The final complexes
obtained were identified by their melting point, color,
UV-Visible spectroscopy, FT-IR, and TG analysis.
The products were confirmed by repeating the
synthesis process®.

Elemental analysis
The elemental analysis (CHNSOBr) data
for ligand is summarized in Table 1.

Table 1: Elemental composition analysis of novel ligand

Sr. No Compound Molecular % of CCal. % of HCal. % of NCal. % of SCal. % of OCal. % of BrCal.)
weight (found) (found) (found) (found) (found) (found
1 (C,,H,N,SOBr)  433.214 60.99(59.30)  3.04(3.73)  6.46(7.00) 7.38(6.88) 3.69(3.91) 18.44(19.18)

Physical properties

The detail physical properties of the
novel ligand and its metal complexes summarized
in Table 2.

Mass spectrum

The fragmentation pattern shows peak
at m/z 320, these equates to the molecular weight
319.35 of the novel ligand.
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UV-Visible Study

The UV-Visible spectra was recorded in
200-800 nm in DMSOQO?%*. Mn(ll) complex shows
absorption maxima at 220 and 300. Fe(lll)

1302

complex shows absorption Maxima at 250 and
290. These transition metal have charge transfer
band, these indicates coordination of ligand to
metal ion.

Table 2: Physical properties of novel ligand and metal complexes.

Sr. No Ligand/ Complex Color Melting point (°C) Time (sec) %Yield
1 (C,,H,;N,SOBr) Pacement color 180 1220 82
2 [(C,,H,,N,SOBr),(H,0),INi Pale yellow 235 205 87
3 [(C,,H,;,N,SOBr),(H,0),IMn Dark brown 230 147 83
4 [(C,,H N, SOBr),(H,0),]Fe Reddish Brown 310 122 90
5 [(C,,H,;N,SOBIr),(H,0),ICd Dark brown 315 24 86
6 [(C,,H,;N,SOBr),(H,0),ICu Aquamarine 220 217 85
7 [(C,,H;N,SOBr),(H,0),] Zn Light orange 189 159 90
8 [(C,,H,,N,SOBr),(H,0),ICo Purple 190 120 90
9 [(C,,H,;N,SOBr),(H,0),]Ag Lemmonish yellow 182 179 87

Table 3: Electronic spectral data and probable geometry of the metal complexes

Sr. No Complex Absorption Maxima (nm) Assignment Geometry
1 [(C,,H,,N,SOBr),(H,0),IMn 220 n -t Octahedral
300 n-n*
2 [(C,,H,,N,SOBr),(H,0),]Ag 250
290 n-n* Octahedral
n-r*

Infrared spectral studies
In the IR Spectrum of novel ligand band
appeared at 1666.3 cm is due to C=N, azomethine

stretching®*#!. The novel ligand shows band at 3300
cmis due to N-H stretching. The band at 1540 cm™’
indicates the C=C stretching.

Table 4: Selected frequencies of infrared spectra of novel ligand and its complexes

Sr. No Ligand/Complex v(C=N)cm™ v(N-H)em™ v(C=C)cm” v(C-H)em™ v(OH)em™ v(M-N)cm™ v(M-S)cm™ v(C-Br)em’
1 (C,,H,;N,SOBr) 1666.3 3300 1540 2950 @ - e e 744
2 [(C,H,,N,SOBr),(H,0),]JMn 1592.8 3250.9 1535 2900 3605.8 4711 430.8 728
3  [(C,H,N,SOBr),(H,0),JAg 1643.0 3220.4 1503 2907 3609.9 510 447 .4 750

Analysis of ligand-Mn complex

The IR spectrum of Mn complex clearly
shows the shifting of azomethine band from 1666.3
cm™ to 1592.8 cm™. The band due to imidazole NH
stretching is at 3250 cm™'. Also the band appeared
at 1535 cm™ is due to (C=C) stretching vibration.
The aromatic C-H stretching vibration is observed at
2965 cm'. The most characteristic band appeared at
471.1 cm™ is due to M-N stretching*? which is absent
in novel ligand. The band at 430 cm™ indicates
(M-8) stretching vibration**44. The band at 3605.8
cmis indicating the water of crystallization*. These
changes indicate the formation of the metal complex.

Analysis of ligand-Ag complex
The IR spectrum of ligand-Ag complex clearly shows

shifting of azomethine band from 1666.3 cm' to 1643
cm'. The band due toimidazole NH stretching vibration
is shifted 3300 cm™ to 3220 cm™. The band due
to C=C stretching is shifted from 1540 cm™ to
1503 cm™'. The band due to aromatic C-H stretching
vibration is shifted from 2950 cm' to 2907 cm'. The
most characteristic band appeared at 447.47 cm™ is
due to M-N stretching, which is absent in the novel
ligand. The band at 3709.95 indicates the water of
crystallization in metal complex. This confirms the
formation of complex.

'H NMR spectral Study

The 'HNMR data of novel ligand shows
band at 7.124 ppm to 8.015ppm is due to H of
aromatic ring*#’. The band appeared at 2.51ppm is
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due to H from CH, group*. The H from Benzimidazole
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showed band at 6.7ppm.

Table 5: Observed '"HNMR peaks (ppm) of novel ligand

Ligand H from aromatic H from methyl H from azomethine H from dimethoxy
ring in ppm group in ppm in ppm Group in ppm
(C,,H,,N_SOBr) 7.124 - 8.015 2.521 8.136 3.332

22° 13" 2

Thermo gravimetric analysis

The TGAof (C,,H,,N,SOBr)Mn was carried
out in nitrogen atmosphere from room temperature
to 500°C with heating rate 10°C/minute. The
thermogram of complex shows total weight loss of
82.29% up to 500°C. From 0°C to 80°C water of
crystallization lost with 10% weight loss is observed,
loss of organic moiety with total weight loss up to
81.40% at 500°C. A stable curve indicates formation

of copper oxide.

The TGA of (C,,H ,N,SOBr)Ag was
carried out in nitrogen atmosphere from room

temperature to 500°C with heating rate 10°C/
minute. Thermogram of Complex shows weight
loss of 83% up to 500°C. From 0°C to 80°C water of
crystallization lost with 10% weight loss is observed,
lastly loss of organic moiety with total weight loss
83% at 500°C. A stable curve shows the formation
of nickel oxide.

Bioactivity study

The biological study of novel ligand and
its complexes were summarized in Table 7. Disc
diffusion assay was used. The zone of diameter
measured in mm.

Table 6: Thermo gravimetric analytical data of metal complexes

TGA data for (C,,H,,N,SOBr)Mn

22° 13" "2

TGA data for (C,H,,N,SOBr)Ag

22° 18" "2

Weight loss% Temperature°C Weight loss% Temperature°C
0 33.00 0 32.60
10 201.00 10 185.00
20 224.50 20 220.00
30 335.00 30 240.90
40 341.99 40 279.70
50 348.00 50 345.80
60 355.01 60 360.70
70 361.00 70 376.80
80 488.00 80 426.18
81.40 500 83.00 500

(Total weight loss)

(Total weight loss)

Table 7: Zone of Inhibition of novel Schiff base ligand and its metal complexes

Sr. No Ligand/complexes Salmonella typhi Staphylococcus aureus Aspergillus Niger Fungi
1 (C,,H,;N,SOBr) 6.7 7.6 12.7
2 [(C,,H,,N,SOBr),(H,0),INi 7.5 11.6 15.2
3 [(C,,H,,N,SOBr),(H,0),IMn 8.7 7.2 15.8
4 [(C,,H,,N,SOBr),(H,0),]Fe 7.6 6.7 8.0
5 [(C,H,,N,SOBr),(H,0),]Cd 19.5 13.1 24.2
6 [(C,,H,;,N,SOBr),(H,0),ICu 9.2 NZ* Nz*
7 [(C,,H,,N,SOBr),(H,0),1Zn 1.31 8.2 11.0
8 [(C,,H,,N,SOBr),(H20),]Co 6.5 11.2 8.9

The biological activity of novel ligand and
its complexes were tested against Staphylococcus
aureus, Salmonella typhi and Aspergillus niger. The
antimicrobial activity was carried on In vitro and
disc diffusion and agar well diffusion assay*. The

culture used were Staphylococcus aureus strain
NICM 2029, Salmonella typhi strain MTCC 3224
and Aspergillus niger strain NCIM 545. This culture
of microorganism was collected from NICM and
NCL Pune. The nutrient media of microbiological
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used for bacteria and potato dextrose agar media
for Fungi. This culture of microorganism was grown
for overnight at 37°C®%1. All investigated compound
except complex of copper showed remarkable
biological activity against Staphylococcus aureus.
The entire investigated compound shows good
biological activity against Salmonella typhi in Table
7. The Complexes of Cd, Ag and Zn are shows
excellent antibacterial activity against salmonella
typhi, showing the zone of inhibition in diameter
19.5mm, 15.5mm and 11.3mm respectively. The
Schiff base ligand and complex of Cd, Ag and Ni
complex show good antibacterial activity against
Staphylococcus aureus showing the zone of
inhibition in diameter 13.8mm, 11.7mm and 11.6mm
respectively. The novel ligand and complex of Cd,
Ag, and Mn exhibited excellent antibacterial activity
against Aspergillus niger fungi, showing the zone of
inhibition in diameter 24.2mm, 19.5mm and 15.8mm
respectively. The result obtained clearly shows that
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complexes are more active against each organism®.
The comparative study of ligand and its complexes
shows that complexes are more active than their
parent ligand.

CONCLUSION

In this research microwave oven is used
for synthesis of novel ligand and its complexes. This
method shows advantage like better yield and less
reaction time. This method shows new, easy, simple,
pollution-free way for metal complexes synthesis.
That synthesized novel ligand and its complexes
show remarkable activity against Staphylococcus
aureus, Salmonella typhi and Aspergillus nigerfungi.
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