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Abstract:

A Mononuclear octahedral complexes of Zn(Il), Cu(ll), Ni(ll) and Co(lll) has been derived
from N,O donor Schiff base hydrazone ligand (E)-3-(1-(2-(benzo[d]thiazol-2yl)hydrazono)ethyl)-1-
ethyl-4-hydroxyquinolin-2(1H)-one. The ligand and its complexes were characterized on the basis of
elemental analysis, magnetic susceptibility, UV visible spectra, FTIR, *H NMR spectra, mass spectra,
TG-DTA and XRD studies. The spectral study reveals that metal complex possess an octahedral
geometry with 1:2 metals to ligand (ML,) stoichiometry. The X-study revealed that Ni (I1I) and Co
(111 complexes are monoclinic with one atom per unit cell. The ligand and complexes have been
screened for their antibacterial activity using the Agar cup method employing Penicillin as a standard
drug microbial strains were used Eschershia coli, Salmonalla typhi, Staphylococcus aureus and
Bacillus substilis. The antibacterial activity of ligand and its complex illustrates that the complexes
shows higher activity than ligand. The ligand and its complexes show higher activity against
Staphylococcus aureus and Bacillus substill Seems to than Eschershia coli, Salmonalla typhi.
Antifungal activity of ligand and complexes were tested against in vitro against fungi that are
Aspergillus niger, Penicilum chrysoganum, Fusarium moniliforme and Aspergillus flavus by poison
plate method using potato dextrose agar medium at fixed (1%) concentration. Ligand does not show
antifugal activity but complexes are showing better antifungal activity. Which suggest that the
incorporation of metal in the ligand results in increasing the antimicrobial activity.

Keywords: Antimicrobial; TG-DTA; X-ray Studies; Metal Complexes; Quinolone Derivative;
INTRODUCTION:

The continuous interest in transition metal complexes of 2-Quinolone derivatives
attributed to many reasons. They have amazing potential of biological activities including
were found to be associated with various biological activities such as antitumor [1,2],
antiulcer [3], anti-inflammatory [4], antibacterial [5], antiplatelet [6], antioxidant [7] and
antidepressant, antifungal, anticonvulsant and cardiac activity [8]. Many substituted
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quinoline-2- one derivative have recently craned great interest in chemotherapy as antitumor
drugs. Substituted 4- alkoxy and 4- hydroxy-quinoline-2(1H) - ones such as glucocitolones
(Figure a, b) [9] are widely found among quinoline alkaloids of rutaceous plants[10]
Compound glucocitlones also form a valuable class of biologically active molecules
including human immunodeficiency virus type (HIV-1) integrase inhibitors[11] and hepatitis
C virus (HCV) inhibitor [12]. Therefore diversity- oriented for the preparation this class of
compounds in a practical and concise manner would be very useful for drug discovery.

OR ~o OH
N|R o R// '\L o
(Figure a, b)
Enamlnones derived from 3-(un) substituted 4-hydroxy quinolin-2-(1H)-ones shows
molluscicidal activities against Biomphalaria alexandrina and Lymnaeae natalensis snails.
Many quinoline alkaloids and quinolinone derivatives were reported to exhibit important

molluscicidal potency. eg. atanine, a quinolinone alkaloid, show potential activity against

larvae [13]. Following be the structures of enaminones (Figure c, d, )
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Taking account of importance of 2-quinolone moiety many researchers used to
synthesize Schiff base hydrazones of 2-quinolone.DNA binding studies of novel Co(ll),
Ni(Il), Cu(ll), and Zn(I1) complexes of Schiff base ligands with quinoline core, studied by G.
Kuredkar et.al.[14] Structure shown in (Figure f, g, h)

@f\fx “Ys
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M= Go(ll), NiIl), Zn(ll) M= Co(ll), Nill), Cu(ll) Zn(lI)

(Figure f, g, h)
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Biologically active transition metal chelates of Ni(ll), Cu(ll) and Zn(ll) of 2-
Aminothiazole was synthesized by Z. Chohan et al [15] taking account the importance of

Schiff base hydrazone complexes [16,17] we derived novel Zn(ll), Cu(ll), Ni(ll) and
Co(lll) metal complexes of (E)-3-(1-(2-(benzo[d]thiazol-2yl)hydrazono)ethyl)-1-ethyl-4-
hydroxyquinolin-2(1H)-one as a ligand.

EXPERIMENTAL.:

All chemicals were of AR grade purchased from Sigma Aldrich and used for
synthesis of ligand. For the synthesis of metal complexes AR grade metal nitrates of Cu (11),
Ni (I1), Zn (I1) and Co (Il) acetate were used from S. D. fine chemicals. Spectral grade
solvents were used for spectral measurements. The carbon, hydrogen, nitrogen contents were
determined on Perkin Elmer (2400) CHNS analyzer. IR spectra were recorded on a FT-IR
Brucker spectrophotometer in 400-4000 cm-* range. The UV/ Vis spectra were recorded on
Shimadzu UV 160 spectrophotometer for complex in DMSO. *H-NMR spectra of ligand
measured in DMSO using TMS as an internal standard. The LC- MS spectra were recorded
on a Waters, Q-TOF Micro mass (LC-MS). Magnetic moments were measured by Guoy's
method and were corrected for diamagnetism of the components using Pascal's constants.
Conductance was measured on Elico Cm-180 Conducto meter using 10° M solution in
DMSO. Powder XRD studies were carried out with a Bruker AXS D8 Advance X-ray
diffractometer.

Synthesis of ligand:

The starting material for our ligand synthesis was 3-Acetyl-1-ethyl-4-hydroxy-2(1H)-
quinolone synthesized in laboratory according to known method Kappe et al [18]. 3-Acetyl-
1-ethyl-4-hydroxy-2(1H)-quinolone (10.85 gm 0.05 mol) was taken in clean and dry round
bottomed flask and 50 mL ethanol was added in it. The solution was warmed. To this, 5-10
mL of glacial acetic acid was added as a catalyst and (8.26 gm, 0.05 mol) of 2-hydrazino
benzothiazole was added in it. This reaction mixture was refluxed and stirred for 1/2 hr. on
rota heating mantel. Yellow solid product formed was filtered off, washed with ethanol and
dried in vacuum desiccators.

The product was recrystallized from DMF-ethanol mixture (yield 85%) m. p. 241°C
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Scheme 1

Synthesis of metal complex:

To the hot solution of ligand in ethanol (0.02 mol in 25mL), hot ethanolic solution of
metal nitrate salts (0.01 mol in 25 mL) was added drop wise. For the synthesis of cobalt
complex salt of acetate was used. To this reaction mixture, 10% ethanolic ammonia was
added to adjust the pH of solution to 7.5 to 8.5. The reaction mixture stirred for 3-5 hours in
warm condition on magnetic stirrer to get complex in solid form. The solid complex was

filtered off, washed several times with ethanol and dried in vacuum over CaCl,.

cﬁr\/
Qg\\ .

Scheme 2
Above be the proposed structure of complexes Where M= Cu (11), Ni (1), Zn (1) and Co (I11)
RESULTS AND DISCUSSION:

All complexes are coloured solids, stable for air and heat. The complexes are
insoluble in water, ethanol, methanol, DCM but easily soluble in polar solvents DMF
/IDMSO. The analytical data indicate that ligand L= (E)-3-(1-(2-(benzo[d]thiazol-
2yl)hydrazono)ethyl)-1-ethyl-4-hydroxyquinolin-2(1H)-one condensed with transition metal
salt in 1:2metal to ligand molar ratio and the product formed well defined complexes can be
symbolized as follows ZnL,, CulL,, NiL,, ColL,. Molar conductance measurements were
measured in DMSO (10°M) solutions at room temperature and are present in Table 1 The

molar conductance data indicate that all complexes are non-electrolytic in nature. Magnetic
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susceptibility of the powdered complexes were carried out by using Guoy's balance method at
room temperature with Hg[Co(SCN),] as a calibrant.
Table 1: Physical, Analytical Data of Ligand and its Metal Complexes:

Compo | Mol.formula | Colo | M.P. | Mol.. C% H% | N% | O% | S% | Met Weetfy Molar

und ur C Wt. al B.M. | conducta
% nce Ohm”
1cm2
mol?
HL [CxoH1gN4O5S | Yello | 241 378 63.10 | 4.34 | 15.18 | 8.91 | 8.47
1 w (634 | (4.7 | (148 | 84 | (84

ZnL, [CaoH3sNgO,4S | yello | >300 822 55.51 | 3.92 | 13.62 | 7.78 | 7.80 | 7.95 |diamagn 11

,Zn] w (551 | (4.0 | (137 | 82 | (7.9 | (81 | cetic
2) 1) 3 1) 4) 3)
CuL, [CaoHNgOS | green | >250 | 820 | 55.94 | 4.21 | 13.85 | 7.13 | 7.73 | 7.42 | 1.75 31
,Cu] (556 | 3.9 | (137 | (7.8 | (78 | (7.7

NiL, [CaoH3sNgO4S | green | >300 811 56.17 | 4.01 | 1454 | 7.91 | 8.17 | 7.85 |diamagn 8.6
oNi] (559 | ) | @37 | @8 | (78] (7.2 | -etic
7 | 395| 4) 4) 6) 2)

CoL [CaoH3sNgO,S | Dark | >300 | 816 | 60.14 | 3.85 | 13.47 | 7.49 | 7.89 | 7.59 |diamagn| 7.7
,Co] brow (559 | 39 | (137 | (7.8 | (7.3 | (7.2 | etic

Electronic absorption spectra:

The electronic absorption spectra of ligand and its complexes were recorded in
DMSO over the range 200-800 nm shown in Figure 1. The electronic spectrum of ligand
shown in Figure 1(a) which exhibits three absorption bands at 247.50 nm, and 287.5 nm and
367.5 nm assigned to the n-n* and n-7* transitions of hydroxy, azomethine and 2-quinolone
carbonyl respectively [19]. These bands are present in complexes but in blue shift. The type
of d-d transitions cannot be identified due to colour dominance of charge transfer band in
complexes. The Cu (I1) complex has a magnetic moment 1.75 BM indicating the presence of
one unpaired electrons [20]. Figure 1(b) of Cu (II) shows UV transition band in the range
25031 cm™(399.5 nm) attributed to °By; —°E4 and charge transfer band observed at 38610
cm™ (259 nm) indicating distorted octahedral geometry around the Cu (1) ion [21]. Zn (1),
Ni (11) complexes are diamagnetic indicating d®, d*° octahedral geometry [22, 23]. In the
electronic spectra of the Ni(ll) Figure 1(c) complex show d-d band at 26385 cm™ (379 nm)
assigned to the diamagnetic *Ay,—>Tyy (P) spin allowed transition, consistent with their
pseudo-octahedral configuration also shows charge transfer band at 30675 cm™ (326 nm)

[24]. The diamagnetic Zn (I1) complex shown in Figure (d), did not show d-d band and its

Journal of Interdisciplinary and Multidisciplinary Research
Email:- researchjimr@gmail.com, https://www.jimrjournal.com/
(An open access scholarly, peer-reviewed, interdisciplinary, monthly, and fully refereed journal.)

298



Journal of Interdisciplinary and Multidisciplinary Research (JIMR)
E-ISSN:1936-6264| Impact Factor: 8.886] UGC CARE II

Vol. 19 Issue 02, February- 2024

Available online at: https://www.jimrjournal.com/

(An open access scholarly, peer-reviewed, interdisciplinary, monthly, and fully refereed journal.)

spectrum is dominated only by a charge transfer. We used Co (Il) acetate but due to air
oxidation Co (I11) complex was formed and that is diamagnetic it from low spin octahedral
geometry [25, 26]. The electronic spectrum of synthesized complexes exhibits low energy
absorption. The Co (111) complex shows a diamagnetic character. The electronic spectrum of
this Figure 1(e), complex is also consistent with its octahedral environment around the Co
(111) ion. The spectra display two bands at 23256 cm™ (429 nm), 28248cm™ (354 nm) due to

6Alg—>1ng, charge transfer band respectively [27].

§
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Figure 1: UV. Spectrums of (a) ligand, (b) CuL,, (c) NiL, (d) ZnL,, (e) CoL, complexes
FTIR spectra:

The FT-IR spectrum of metal complexes shown in Figure 2 was compared with that
of free ligand in order to investigate the mode of chelation of metal ions with ligand. In the
FT-IR spectrum in Figure 2(a) for free ligand shows some characteristic bands at 3398,
3109, 1654, 1594, 1556, 742 cm™ assigned to enolic -OH, NH, C=0 (quinolone), >C=N
(azomethine), >C=N (ring), N-H out of plane stretching, respectively [28]. In both complexes
the ligand behaves as ONN tridentate via the >C=0 (quinolone), >C=N (azomethine) and
>C=N (in benzothiazole ring) groups. This fact is supported by the following evidences.
Figure 2(b) and Figure 2(c) represents the IR spectra of complexes. There is presence of a
band in the region 3307-3398 cm™ due to OH indicating 4-hydroxy group of quinolone does

not take part in coordination. The IR stretching frequency of >C=0O (quinolone) in the
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complexes observed in the region 1592-1609 cm™ in complexes. This Shift to lower
frequency of carbonyl group of quinolone by 45-62 cm™ indicate the coordination of >C=0 to
metal ion. The shift of azomethine >C=N group to lower frequency region by 22-05 cm™ with
respect to free ligand, indicates that the nitrogen of the azomethine group coordinate to the
metal ion. It was further supported by upward shift in -N-H out of plane bending in
complexes. The >C=N (benzothiazole ring) groups shift to lower frequency which indicates
that they form coordinate bond with metal atom. TSalient features of IR spectral data of
ligand and complexes has given in Table 2. The FT-IR stretching frequency of >C=0
(quinolone), >C=N (azomethine), >C=N (benzothiazole ring) groups shift to lower frequency
range which indicates that they form coordinate bond with metal atom [29].
Table 2: Salient Features of IR Spectral Data of Ligands.

(Assignment of band frequencies to bond vibration modes)

Ligands | v(OH) v (NH) v (C=0) v (C=N) v (C=N) v v (-NH)
Enolic | Hydrazone | Quinolone | Azomethine Ring (C=0) out of
nitrogen plane
Ligand 3398 3109 1654 1594 1556 1467 742
(b) (b) (s) (b) (s) (s)
ZnlL, 3222 - 1631 1598 1536 1415 753
CuL, 3307 3212 1592 1572 1545 1411 738
(m) (s) (s) (s) (s) (s) (s)
NiL, 3398 3119 1595 1572 1532 1409 753
ColL, 3351 3057 - 1591 1543 1420 753
(b) (b) ©) ©) () ©)
%T 84 25229 Zfaﬂ,w M
6 e e,
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Figure 2: FT-IR Spectrums of (a) ligand, (b) NiL, and (c) CuL.,
'H-NMR Spectral Studies:

'H NMR Spectra of ligand was recorded in DMSO and shown in Figure 3(a). It
shows signals at 1.34 (t, 3H, N-CH,..CHs ), 2.76 ppm. (s, 3H, N=C-CHj), 4.44 ppm.(s, 2H,N-
CHy), 7.18-8.21 ppm. (m, 8H, Harom), 11.98 ppm. (s, 1H, N-H), 16.81 [ (s, 1H, OHenolic) [30].
The formation of metal complex is confirmed by *H NMR spectral study of Figure 3(b) for
the Ni (11) and Figure 3(c) Co (I11) complexes. The *H NMR spectra of ligand show chemical
shift at 16.80 & ppm assigned to enolic proton of 4-hydroxy-quinolone. The appearance of
this chemical shift in the complex at 13.64 & ppm. That indicate non coordination of enolic -
OH. The upfiled shift in the & chemical shift of -OH may be due to the change in environment
of enolic -OH group. The value of -NH proton in the ligand appear at 11.98 6 ppm [31]. But
in complex the & chemical shift for -NH proton appears at 8.91 6 ppm in the up field region

evidence for the coordination of adjacent C=N of hydrazone to metal ion. The azomethine -
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CHg proton having & chemical shift at 2.75 6 ppm in the ligand appear in at 2.35 & ppm in the
complex. This up field shift indicates coordination of azomethine nitrogen to the metal ion.

(a) 3?3%??""-2‘3%‘5’5'?*“f"'ﬁ"§§§§3§§§§§§§§'
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e 2% AW XF Ae WS AW AW > IAZ 2O -
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(b)
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Figure 3: *H-NMR Spectra of (a) Ligand, (b) NiL, (c) CoL, complex
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Mass spectra of ligand and complexes:

In the Figure 4 shows the mass spectrum of ligand and complexes supports there
proposed formulation. The molecular ion peak of the ligand shown in Figure 4(a) was
observed at m/z 380.19 (M+2), 379.20 (M+1), m/z at 378.1 a.m.u. which is equal to
calculated mass from the proposed structure. The mass spectrums of representative metal
complexes Ni (11), and Co (l11) given in Figure 4(b) and Figure 4(c). The molecular ion peak
[M'] of Ni (1), Co (llI) complexes are observed at, m/z 815.93, 814.91 respectively
corresponding to their molecular masses. The fragmentation peak in metal complexes
indicates loss of two enolic hydrogens of hydroxyl groups forms base peaks [32]. The masses

of ligand and complexes exactly match with their calculated masses.
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Figure 4: Mass spectra of (a) ligand, (b) Ni L, and (c) Co L, complex
Thermo-gravimetric Studies:

The simultaneous TG/DT analysis of a representative Ni (I1), Co (I11) complex were
studied and shown in Figure 5. The thermogram of Ni (II) complex of Figure 5(a) shows
high thermal stability and two step decomposition. The first step within temperature range
230-530 °C with mass loss of 58.84 % (calculated weight loss 59.10 %) due to loss of non-
coordinated part of ligand. This is confirmed by endothermic peak at 326.10 °C in DTA
curve. The second step decomposition observed within 560-800 °C with weight loss of 28 %.
This may be due to loss of coordinated part of metal complex. Beyond that TG curve attains a
constant level corresponding to their metal oxide that is NiO [33].

The TG curve of Co (I11) complex given in Figure 5(b) was the high thermal stability
with curve shows three step decomposition. In the first two steps loss of non-coordinated part
of ligand takes place. In the first step weight loss of 25.85 % (calculated weight loss 26.48 %)
up to 380 °C may be due to loss of two CgH,4S fragment, which is supported by endothermic
peak at 309.83 °C. The second stage decomposition occurs with mass loss of 28.83 % (calc.
wt. loss 29.17 %) in the range 380-530 °C, due to loss of two N-ethyl aniline fragments. This
is authenticated by broad endotherm in DTA curve. In third step of decomposition with
weight loss of 37 % within temperature 540-800 °C, corresponds to decomposition of
coordinated part of complex. Above 800 °C, the TG curve attains a constant level

corresponding to their metal oxide [34].
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Figure 5: TG curve of (a) Ni (I1) and (b) Co (111) complex

The thermal Kkinetic parameters AS, Ea and Z for non- isothermal decomposition of
complexes have been calculated by Coats-Redferm method [35] by using TG-DTA curves of
presented in Table 3. Generally, with decreasing value of AE, the value of Z increases, and
higher value of activation energy suggest higher stability [36]. In the present complexes, the
value of E, decrease with the increasing value of (Z) i.e. frequency factor indicating that the
activated complexes have more ordered or more rigid structure than the reactants or
intermediate and that the reactions are slower than normal.

Table 3: Thermodynamic and Kinetic Parameters

Metal | Method | Step | Decomp. | Order of | Ea AS AG z Correlation
complex Temp. | Reaction | (KJ (KJ (KJ (s Coefficient (r)
mol™) | mol™) | mol™?)

NiL, H-M I 440 0.55 23.04 | -144.2 | 33.84 | 378993.4 0.9999
C-R 0.55 1597 | -123.4 | 32.28 | 4640060.8 0.9989
H-M I 847 0.55 3.23 -179 31.32 10785 0.9999
C-R 0.55 10.23 | -185.6 | 32.20 5474.0 0.9999

ColL, H-M | 500 0.55 14.86 | -149.31 | 26.05 | 206680.74 0.9969
C-R 10.19 | -142.19 | 25.51 | 486484.51 0.9919
H-M 1l 800 0.55 12.90 | -167.87 | 39.11 | 46227.81 0.9989
C-R 11.69 | -165.50 | 38.74 61484 0.999

X-ray Diffraction Study:

The X-ray diffractogram of metal complex were shown in Figure 6. It was scanned in
between the range 20 (°) of 0-60 at wavelength 1.54 A. The diffractogram and associated data
depict the 26 (°) values for each peak, relative intensity and inter planer spacing (d-values).
The diffractogram of Ni (I1) complex had seventeen reflections shown in Figure 6(a) with
maxima at 20 (°) =10.73 corresponding to d value 8.23 A° having 110 hkl plane. The
diffractogram of Co (111) complex had five reflections present in the Figure 6(b) maxima at
20 (°) =10.067 corresponding to d value 8.788 A. The X-ray diffraction pattern of the
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complex with respect to major peaks having relative intensity greater than 10% have been
indexed by using computer program [37]. The above indexing program gives hkl planes, unit
cell parameters and volume of the unit cell. The unit cell of Ni (1) complex yielded values of
lattice constants the standard deviation observed for NiL, is 0.20 % which is within the
permissible limit of 2 %. The observed and calculated densities were 0.8634 gcm™ and
0.8513 gcm™® respectively. The volume is found to be 1589.90 A% and complex crystallizes in
the monoclinic system with 1 atom per unit cell [38,]. The lattice parameters are a = 21.395,
b= 9.0 and c= 8.76 A, a = 90, p= 109.6125 and y=90°. The unit cell of Co (I11) complex
yielded values of a = 21.39, b=8.98 and, c= 8.766 A, o =y 90°, = 108.5°, V = 1616.26 A°.
In occurrence with these cell parameter, the condition such as a#b#c, a=y=90°, B#90°
indicate both Ni (1I) and Co (Ill) complexes has monoclinic crystal system [39, 40]. The

indexed X-ray Diffraction data of representative Ni (I1) Complex were shown in Table 4.
Table 4: Indexed X-ray Diffraction Data of Ni (1) Complex

Peak 20 20 d d Miller Relative
No. | (observed) | (calculated) | (observed) | (calculated) | indices intensities
of (%)
Planes
h k I
1 8.901 8.768 9.92679 10.07687 -2 0 0 74.02
2 9.695 9.820 9.1156 9.00000 0 1 0 37.53
3 10.738 10.757 8.23264 8.21781 1 1 0 100
4 13.016 12.868 6.79602 6.87385 1 0 1 33.81
5 14.530 14.547 6.09138 6.08427 0 1 1 25.49
6 15.930 15.985 5.55888 5.53982 2 0 1 5.26
7 17.186 17.255 5.15546 5.13508 -4 0 1 22.90
8 20.041 20.182 4.42705 4.39639 -4 1 0 46.66
9 20.582 20.442 4.31185 4.34104 -1 0 2 72.13
10 21.49 21.507 4.13147 4.12843 0 0 2 10.11
11 22.183 22.202 4.00215 4.00069 -1 2 1 6.97
12 25.056 25.023 3.55112 3.55570 -6 0 1 22.68
13 25.721 25.572 3.4675 3.48066 4 1 1 55.84
14 26.913 26.939 3.31011 3.30697 -6 1 1 10.92
15 27.662 27.673 3.22227 3.22097 5 0 1 10.9
16 29.563 29.429 3.01923 3.03261 5 1 1 8.15
17 30.327 30.308 2.94487 2.94662 -4 2 2 5.36

Unit cell data and crystal lattice parameters

a(A)=21.395 b (A) = 9.0, c (A) = 8.7654; a = 90°, p = 109.612°, y= 90°; Z = 1;
Volume (V) = 1589.9 A3 Density (obs.) = 0.8634 gcm™, Density (cal.) = 0.8513 gem™;
Crystal system = Monoclinic, Space group = P2/m, Standard deviation (%) = 0.20
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Figure 17. X-ray difrractogram of Ni(Il) complex of ligand

Biological activity of the compounds:

In vitro antibacterial activity of the compounds:

The antimicrobial activity of the ligand and the complex were tested against the
standardmicrobial strains, Escherishia coli, Salmonella typhi, staphylococcus aurus, Bacillus
substilisby agar cupmethod [41] at fixed concentration of 1% in DMSQO. The test was
performed on nutrient agar Cup of 10 mm diameterwere borered in the agar plate with stirile
cork borer. All solutions were prepared in DMSO(1%) was addon cup, One cup for DMSO
as blank and other for standard reference Penicillium was also placed on the seeded nutrient
agar. Then the plates were shifted to incubator at 37 °C and incubated for 24 hours. The
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activity was measured in diameter (mm). The results obtained are presented in Table 5.
Inspection of the data revealed that both complexes and ligand show low activity towards
Gram-negative bacteria E. coli and S. typhi. On the other hand, ligand and complexes shows
activity against Gram-positive bacteria S. aureus and B. substilius [42, 43]. The activity of Cu
(1), Ni (I1) complexes shows highest antibacterial activity than other Zn (11) and Co (l11)
complexes [42]

Table 5: Report for antibacterial testing.

Medium - Nutrient Agar Method- Agar cup method

Dose of compound - 1% cup size - 10 mm

compound | Escherishia coli Salmonella Stapylococcus aureus Bacillus subtilis

typhi

Ligand(L) 8 11 14 16
(ZnLy) 13 15 15 15
(CuLy) 19 23 22 20
(NiL,) 25 28 21 27
(CoLy) 9 10 10 13

Penicillin 28 36 14 20

Legends: -ve = No Antibacterial Activity; Zone of inhibition = --- mm

In vitro antifungal activity of the compounds:

Compound were screened in vitro against Aspergillus niger, Penicilium chrysogenum,
fusarium moneliforme, Aspergillus flavus, by poison plate method with potato dextrose agar
media. The compound were tested at the 1% concentration in DMSO and compared with
control. Gresiofulvin was prepared as standard reference plate. The fungal suspension was
spot inoculated on the plate’s prepared using compound with nicrome wire loop. The plates
were incubated at room temperature for 48 hours [44]. The result obtained is presented in
Table. 6. The ligand does not show antifungal activity but its complexes shows appreciable
activity. Antifungal activity of complexes increased several times on being coordinated with
metal ions [45]. Zn (11), Cu (1) complexes shows more than 90% reduction of fungal growth

for all fungi.
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Table 6: Report for antibacterial testing.

Antifungal
Ligands growth
Aspergillus Aspergillus Fusarium Penicillium
niger Flavus moniliforme chrysogenum
1% 1% 1% 1%

L -ve -ve -ve -ve
(ZnLy) -ve -ve -ve -ve
(CuLy) -ve -ve -ve -ve
(NiLy) RG +ve -ve -ve
(CoL,) RG -ve RG +ve

+ve control (DMSOQ) +ve +ve +ve +ve
-ve control -ve -ve -ve -ve
(Griseofulvin)

Legends: + ve - Growth -(Antifungal Activity absent); -ve - No growth (More than 90 % reduction
in growth Antifungal activity present); RG - Reduced Growth. (More than 50% reduction in growth
observed)

Conclusion:

In the light of above discussion we have proposed octahedral geometry for all
complexes. On the basis of physicochemical and spectral data discussed above, one can
assume that the ligand behaves as, ONN tridentate, coordinating via quinolone carbonyl,
azomethine nitrogen and nitrogen of benzothiazole ring in both complexes. The mass spectra
of ligand and its metal complexes are in great accordance with calculated and observed.
Thermogravimeric studies revealed that complexes are rigid and stable. The XRD study
suggests monoclinic lattice type for Ni (I1) and Co (l111) complex. The complexes are more
biologically active than free ligand.
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