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—I
Schiff base ligand (3-((4-mercaptophenyl)imino)-1-phenylindolin-2-one) of 1-phenylindoline-2,3-dione and 4-aminothiophenol was |
synthesized by refluxing. Organotellurium(IV) complexes of type (RTeCl;.NPhIATP and R,TeCL.NPhIATP, where R = 4-hydroxyphenyl, |
4-methoxyphenyl and 3-methyl-4-hydroxyphenyl, NPhIATP = Schiff base ligand). The ligand and its organotellurium(IV) complexes
(9a-f) were characterized by FT-IR, molar conductance, elemental analyses, UV-vis, mass, 'H & "*C NMR spectral studies. Geometry of |
all the compounds were optimized and octahedral geometry have been proposed for all the tellurium(IV) complexes. Molecular docking |
was studied to find the binding interactions between ligand (NPhIATP) and receptor proteins: E. coli (3t88) and S. aureus (3ty7). The |
antimicrobial activity of ligand and its tellurium(IV) complexes have been screened against bacteria and fungi. All the organotellurium(I'V) |
complexes complexes showed good activity to ligand towards different studied microorganisms. |
|

Keywords: 1-Phenylindoline-2,3-dione, Organotellurium(IV) complexes, p-Aminothiophenol, Antimicrobial activity.

INTRODUCTION

Interest in the field of bioinorganic chemistry of Schiff
base metal complexes [1,2] have been increased recently. They
are biologically important classes as they show physiological
activity [3] like anticancer [4,5], anti-inflammatory [6,7],
antimicrobial [8-15] activities, efc. Isatin (indole-2,3-dione)
and its derivatives have long been known as a cheap precursor
for the drug synthesis. Isatin based Schiff bases [16-20] show
a variety of biological and pharmacological activities. The
presence of additional donor sites makes it more flexible and
versatile towards metal ions. It is well acknowledged that organo-
tellurium(IV) complexes [21-23] possess remarkable biological
activities. Steric and electronic organic groups on tellurium
impart substantial influence on their structural characteristics.

Based on the above facts, in this work, a new series of
organotellurium(IV) complexes (RTeCls/R,TeCl,.NPhIATP) of
Schiff base obtained from condensation reaction of 1-phenyl-
indoline-2,3-dione and 4-aminothiophenol were synthesized,
characterized by various spectroscopic techniques and examined

for their antimicrobial activity against reported bacterial and
fungal strains.

EXPERIMENTAL

1-Phenylindole-2,3-dione, phenol, tellurium tetrachloride,
4-aminothiophenol, anisole, 2-methylphenol were of analytical
grade and purchased from Sigma-Aldrich, USA. The solvents
were further purified by standard procedures [24,25]. All the
reactions were carried out in dry atmosphere of N,.

The elemental analyses for C, H and N were determined
by using CHNS analyzer at Central Instrumentation Laboratory,
M.D. University. The molar conductance of complexes was
calculated by conductivity cell (cell constant = 1.017) on bridge
type conductivity MICROSIL. FT-IR of the Schiff base ligand
and its complexes were measured on Thermoscientific Nicolet
1S50 spectrophotometer using KBr pallets and polyethylene
pallets. UV-Visible spectra were obtained with Shimadzu UV-
3600 Plus using BaCl, pallets. The EI-MS mass spectra of the
compounds were recorded on mass analyzer. 'H & *C NMR
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were recorded on a 400 NMR Spectrometer (Bruker Avance II)
in DMSO-ds and Si(CHs)s was taken as reference. Tellurium
chloride was estimation by Volhard’s method.

Synthesis of (3-((4-mercaptophenyl)imino)-1-phenyl-
indolin-2-one) Schiff base ligand (NPhIATP or HL): Schiff
base (NPhIATP) was synthesized by the condensation reaction
of 1-phenylindoline-2,3-dione (15mmol) and p-aminothio-
phenol (15mmol) in absolute ethanol (50 mL), the reaction
mixture was refluxed on water bath for 3 h with continuous
stirring. On cooling, orange red coloured precipitates separate
out. The orange red coloured precipitates formed were filtered,
recrystallized with ethanol and dried in vacuum desiccator over
anhydrous CaCl, [18,21]. Colour: orange red, yield: 74.29%
(3.88 g), m.w.: 330.42 g/mol; m.p.: 154-156 °C. "H NMR (600
MHz, DMSO-ds) & ppm: 6.78-7.67 (m, 13H, Ar-H), 3.4 (s, 1H,
S-H). *C NMR (600 MHz, DMSO-ds) 8 ppm: 162.72 (C=0),
157.93 (C=N), 111.22-151.72 (Ar-C). IR (KBTI, Vi, cm™):
3092 (Ar-CH), 2581 (S-H), 1745 (C=0), 1632 (C=N), 1178
(C-S).MS (EL 70 eV) m/z (%): 331.10 (100). Elemental analysis
of NPhIATP (C5H4sN>OS) calcd. (found) %: C, 72.70 (73.02);
H, 4.27 (4.11); N, 8.48 (8.25).

Synthesis of organotellurium(IV) trichlorides (RTeCls)
and diorganotellurium(IV) dichlorides (R,TeCl,): All the
organotellurium(IV) chlorides (RTeCl; and R,TeCl,; where R
=4-hydroxyphenyl, 4-methoxyphenyl and 3-methyl-4-hydroxy-
phenyl) were synthesized by reaction of TeCls with o-cresol,
anisole and phenol, respectively as reported in literature [26-30].

Synthesis of organotellurium(IV) complexes (RTeCls:
NPhIATP and R,TeClL,:NPhIATP): All the organotellurium

N Heat, -H,0

NPhIATP (HL)

CH;

OH OCH; OH

(IV) complexes had been synthesized by refluxing of equi-
molar ratio of hot methanolic solutions of RTeCL:/R,TeCl, with
Schiff base ligand (NPhIATP) for 4 h on hot plate with magnetic
stirrer. Reduced the extra volume of methanol in vacuum kept
the resulting solution for precipitation at room temperature.
After 6-7 days, coloured precipitates were obtained, filtered,
washed with petroleum ether and dried in vacuum desiccator
over anhydrous CaCl, (Scheme-I).

RTeCl; NPhIATP (4-hydroxyphenyl) (9a): Colour:
brown, Yield: 87.04% (1.00 g); m.w. 657.96 g/mol; m.p.:124-
127 °C. '"H NMR (600 MHz, DMSO-ds) 8 ppm: 10.16 (s, 1H,
Ar-OH), 6.93-8.25 (m, 17H, Ar-H) 3.44 (s, 1H, S-H). *C NMR
(600 MHz, DMSO-ds) 8 ppm: 183.26 (C=0), 160.80 (C>), 158.59
(C-OH), 111.22-151.84 (Ar-C). IR (KB, Vi, cm™): 3365 (O-H),
3061 (Ar-CH), 2580 (S-H), 1732 (C=0), 1608 (C=N), 1176
(C-S), 495 (Te-0O), 287 (Te-N). Elemental analysis of 9a
(CasHisN,O,SClsTe) caled. (found) %: C, 47.50 (47.24); H,
291 (3.10); N, 4.26 (4.24); Te, 19.41 (19.13), CI, 16.18 (16.39).

RTeClL:*NPhIATP (4-methoxyphenyl) (9b): Colour: red
brown, Yield: 82.14% (1.10 g); m.w.: 671.49 g/mol; m.p.: 119-
121 °C. 'H NMR (600 MHz, DMSO-ds) 8 ppm: 6.82-8.24 (m,
17H, Ar-H), 3.81 (s, 3H, OCHs), 3.44 (s, 1H, S-H). "C NMR
(600 MHz, DMSO-ds) 6 ppm: 183.25 (C=0), 160.19 (C=N),
111.22-151.85 (Ar-C), 55.95 (OCH3). IR (KBT, Vinax, cm™):
3059 (Ar-CH), 2927 (C-H), 2572 (S-H), 1738 (C=0), 1607
(C=N), 1179 (C-S),490 (Te-0), 291 (Te-N). Elemental analysis
for 9b (C,;H»CLN,0,STe) caled. (found) %: C, 48.29 (48.45);
H, 3.15 (3.32); N, 4.17 (4.02); Te, 19.00 (18.75); CI, 15.84
(16.04).

SH

RTeCl3NPhIATP

SH

R,TeCl,NPhIATP

Scheme-I: Synthetic route of organotellurium(IV) complexes
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RTeCl;*NPhIATP (3-methyl-4-hydroxyphenyl) (9¢):
Colour: yellow; yield: 72.75 % (0.97g). m.w.: 671.49 g/mol;
m.p.: 131-133 °C. 'H NMR (600 MHz, DMSO-ds) 8 ppm:
10.12 (s, 1H, Ar-OH), 6.83-8.23 (m, 17H, Ar-H), 2.14 (s, 3H,
-CH.); *C NMR (600 MHz, DMSO-ds) & ppm: 183.20 (C=0),
160.74 (C=N), 158.41 (C-OH), 111.22-159.32 (Ar-C), 16.56
(CHa). IR (KB, Viax, cm™): 3349 (O-H), 3061 (Ar-CH), 2923
(C-H), 2581 (S-H), 1717 (C=0), 1606 (C=N), 1179 (C-S), 492
(Te-0), 290 (Te-N). Elemental analysis of 9¢ (C»7H,CL:N,O,STe)
calcd. (found) %: C, 48.29 (48.24); H, 3.15 (2.99); N, 4.17
(3.98); Te, 19.00 (18.83); CI, 15.84 (15.69).

R,TeCl;"NPhIATP (4-Hydroxyphenyl) (9d): Colour:
brown, yield: 86.54% (1.24 g), m.w.: 715.12 g/mol; m.p.: 129-
131 °C. '"H NMR (600 MHz, DMSO-ds) 8 ppm: 10.14 (s, 2H,
Ar-OH), 6.91-8.25 (m, 21H, Ar-H), 3.44 (s, 1H, S-H). *C NMR
(600 MHz, DMSO-ds) 8 ppm: 183.26 (C=0), 160.79 (C=N),
158.52 (C-OH), 111.23-151.84 (Ar-C). IR (KBT, Vinax, cm™') =
3358 (O-H), 3058 (Ar-CH), 2578 (S-H), 1736 (C=0), 1608
(C=N), 1177 (C-S), 495 (Te-0), 288 (Te-N). Elemental analysis
for 9d (C;,H24CLLN,O3STe) caled. (found) %: C, 53.75 (54.01);
H,3.38(3.26); N, 3.92(3.99); Te, 17.84 (18.12); C19.92 (10.13).

R,TeCl,:NPhIATP (4-methoxyphenyl) (9e): Colour:
dark brown, yield: 85.17% (1.27g), m.w.: 743.17 g/mol, m.p.:
103-106 °C. '"H NMR (600 MHz, DMSO-ds) 8 ppm: 6.83-8.24
(m, 21H, Ar-H), 3.83 (s, 6H, OCHs), 3.44 (s, 1H, S-H). "C NMR
(600 MHz, DMSO-ds) 8 ppm: 183.24 (C=0), 160.20 (C=N),
111.22-158.50 (Ar-C), 55.95 (s, 6H, OCHs). IR (KB, Vi, cm™):
3058 (Ar-CH), 2926 (C-H), 2578 (S-H), 1738 (C=0), 1607
(C=N), 1179 (C-S), 492 (Te-0), 290 (Te-N). Elemental analysis
for 9e (C33H3CLN,05STe) caled. (found) %: C, 54.95 (55.14);
H, 3.80(4.06); N, 3.77 (3.89); Te, 17.17 (17.14); C1,9.54 (9.34).

R,TeClNPhIATP (3-methyl-4-hydroxyphenyl) (9f):
Colour: yellow, yield: 73.67% (1.09 g), m.w.: 743.17 g/mol,
m.p.: 101-103 °C. '"H NMR (600 MHz, DMSO-ds) 6 ppm: 10.21
(s,2H, Ar-OH), 6.92-8.24 (m, 19H, Ar-H), 2.14 (s, 6H, -CHz).
C NMR (600 MHz, DMSO-ds) & ppm: 183.20 (C=0), 160.72
(C=N), 158.41 (C-OH), 111.22-151.85 (Ar-C), 16.56 (CHz).
IR (KBr, Vinar, cm™): 3350 (O-H), 3061 (Ar-CH), 2923 (C-H),
2581 (S-H), 1717 (C=0), 1606 (C=N), 1177 (C-S), 492 (Te-0O),
291 (Te-N). Elemental analysis for 9f (C3HsCLN,O3STe)
calcd. (found) %: C, 54.95 (54.87); H, 3.80 (3.87); N, 3.77
(3.73); Te, 17.17 (16.98); Cl, 9.54 (9.78).

Computational method: To rationalize the experimental
results, a theoretical procedure was performed with Avogadro
software. The gas phase geometries of ligand and complexes
were optimized and distorted octahedral geometry were purpo-
sed for all the organotellurium(IV) complexes. HOMO-LUMO
energy and other chemical quantum parameters were determined
by using ORCA visualization program with Avogadro program.

Molecular docking studies: The three-dimensional struc-
tures of receptors of proteins: E. coli (3t88) and S. aureus (3ty7)
were downloaded from RCSB PDB protein data bank website.
Schiff base ligand (NMelATP) were drawn in Avogadro 4.0
program and export for pdb files into Pymol software. The
Autodock vina tools were used for docking of reported receptors
and ligand. The docking analysis results were visualized with
the help of Pymol software.

in vitro Antimicrobial activity: Antibacterial activity of
the ligand and its organometallic complexes were tested against
the bacterial species of three Gram-positive bacteria such as
Bacillus cereus, Xanthomonas campestris and Staphylococcus
aureus and one Gram-negative bacteria Escherichia coli using
agar well diffusion method. The ligands and complexes were also
tested against the fungal species Candida albicans, Fusarium
oxysporum, Macrophomina phaseolina and Rhizoctonia solani.
Fungal cultures were grown on potato dextrose agar and
bacterial cultures were grown on Mueller Hilton agar.

Cycloheximide and tetracycline were used as the standard
antifungal and antibacterial agents, respectively. The compounds
were prepared in DMSO. 18-24 h single colonies on agar plates
were used to prepare the bacterial suspension with the turbidity
of 1.5 x 10® CFU/mL were measured at 600 nm. Bacterial and
fungal suspension (100 pL) were inoculated and spreaded on
Mueller-Hinton agar plates and potato dextrose agar, respec-
tively under aseptic conditions. Wells with diameter of 6 to 8
mm were punched aseptically with cork borer and wells were
filled with 50 UL of all compounds and incubated for 24 h at
37 °C for bacteria and 72 h for fungi. The diameter of growth
inhibition zones was measured after the incubation period.
All the experiments were performed in triplicate.

RESULTS AND DISCUSSION

The newly synthesized organotellurium(IV) complexes
(RTeCl;-NPhIATP and R,TeCl,-NPhIATP) were coloured amor-
phous solids, soluble in ethanol, methanol, DMSO and DMF.
Schiff base (NPhIATP) and organotellurium(IV) complexes
were analyzed for their physical properties and analytical data.

Conductance studies: Molar conductivity (Ay) of all
organotellurium complexes (9a-f) at ca. 10~° M at 25 °C were
measured in DMSO. The molar conductance (Ay) values lie
in the range of 38.65-66.19 ohm™ c¢cm” mol™, which predicts
them as weak electrolytes [31-33] probably due to the ionization
into R, TeCl,.NPhIATP*R,TeCI-NPhIATP* and CI” in DMSO.

IR spectra: The FT-IR spectrum of ligand exhibited a
broad band at 2581 cm™ attributed to S-H vibrations [34]. This
band is also present in the spectra of the complexes suggesting
that S-H group has no participation in complex formation. Two
strong bands at 1745 and 1632 cm™ are assigned to carbonyl
[35] (C=0) and imine [36,37] (C=N) stretching frequencies
in free ligand (Fig. 1a). On complexation, these bands shifted
to lower frequency by 15-20 cm™ indicating involvement of
imine nitrogen and carbonyl oxygen of 1-phenylizatin ring to
tellurium ion. This is further upheld by appearance of two new
bands showing characteristic Te-N and Te-O bands [11,14] in
the range of 495-490 cm™ and 292-287 cm™ (Fig. 1b). Thus,
ligand (NPhIATP) acts as a bidentate NO donor.

Mass spectra: The mass spectrum of Schift base ligand
(NPhIATP) showed molecular ion peak at m/z = 331.09 indi-
cating the presence of [M-H]" which is equivalent to molecular
mass [38] of the ligand. The peaks at m/z 303.08, 224.06 and
145.99 are due to important fragments due to loss of thiol and
phenyl rings, which describe the formation of Schiff base. The
mass spectra of complexes 9a, 9b, 9¢, 9d, 9e and 9f are 658.01,
672.09, 671.98, 716.08, 744.09 and 745.09, respectively holds
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Fig. 1. FT-IR spectrum of the (a) ligand (NPhIATP) and (b) R,TeCl,-NPhIATP (9d)

good with the molecular mass of the organotellurium(IV) comp-
lexes predicts the 1:1 molar ratio of ligand and RTeCl5/R,TeCl..

UV-visible spectra: The significant UV-visible spectral
bands [39-41] of ligand (NPhIATP) and organotellurium(I'V)
complexes are shown in Fig. 2. The UV-visible spectrum of
Schiff base (NPhIATP) showed three bands at 223, 292 and
439 nm, which assigned to 1t-7" transition of aryl rings, n-1"
transition of heteroatom groups and charge transfer transitions
with in indole moiety, respectively. In the spectra of the organo-
tellurium(IV) complexes, all the bands showed bathochromic
shifts and absorbed in the range of 236-240 nm, 302-316 nm
and 460-463 nm (Table-1). These shifts in the bands suggest
the coordination to tellurium from ligand via imine nitrogen
and carbonyl oxygen.
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Fig. 2. UV-vis spectra of NPhIATP and organotellurium(IV) complexes
TABLE-1

UV-VISIBLE SPECTRA OF NPhIATP AND
ITS ORGANOTELLURIUM(1V) COMPLEXES

Compound Ape @-T)nm A, -t)nm A, (CT) nm
NPhIATP 223 292 439

9a 237 306 462

9b 239 303 461

9¢ 238 316 460

9d 236 304 461

9e 238 305 462

of 240 302 463

"H & “C NMR spectra: The '"H NMR spectrum of ligand
exhibited a singlet [34] appeared at & 3.44 ppm and a multiplet
in the range 8 6.78-7.67 ppm due to aromatic protons [42-44].
In the "H NMR spectra of the synthesized complexes (9a, 9c¢,
9d and 9f), a singlet at § 10.12-10.16 ppm was observed belon-
ging to O-H proton of R group in RTeCl3/R,TeCl,. In spectra,
the aromatic protons show deshielding and observed at  6.81-
8.29 ppm. Also, appearance of singlet at & 3.44-3.46 ppm con-
firmed that S-H group does not participate in complexation
(Fig. 3).

BC NMR spectrum of ligand exhibited C=0 and C=N
signals at § 162.72 and 8 157.93 ppm, respectively, which show
downfield shift and observed at & 183.26 and & 160.19-160.80
ppm confirmed the coordination of imine nitrogen and carbonyl
oxygen from ligand to tellurium metal [42]. Spectra of all comp-
ounds show a range of & 111.22-151.85 ppm attributed to
aromatic carbons, 16.56 ppm for -CH; and 55.95 ppm for
-OCHj; carbons.

DFT calculations: Optimized structures of NPhIATP and
organotellurium(IV) complexes 9a, 9d by using Avogadro 4.0
software are shown in Fig. 4. In view of hexacoordination of
complex 9a, the tellurium metal is 2.062 A and 2.015 A away
from imine nitrogen and carbonyl oxygen, respectively. The
two Te-Cl bonds (2.413 A) are trans to each other. One Te-Cl
bond and one Te-C bond have bond length 2.412 A and 2.182 A,
respectively to complete the coordination sphere around metal.
The optimized structures of the complexes suggest distorted
octahedral geometry resemble with spectroscopic characteri-
zation. In complex 9a, the actual bond length and angels are
approaching to their optimized values (Fig. 4). The C=N and
C=0 bond lengths are 1.294 A and 1.221 A, respectively in
ligand and change in complexes as reported in Table-2. This
enhancement in C=N and C=0 bond lengths indicates the coor-
dination of Schiff base ligand via N and O atoms.

Avogadro with ORCA visualization program with def2-
SVP set is used to calculate the highest occupied molecular
orbital (HOMO) and lowest unoccupied molecular orbital
(LUMO) for ligand, complexes 9a and 9d and energy values
are presented in Table-3. Lesser value of the energy gap [45]
(AE) between HOMO and LUMO explains the greater
reactivity of the complexes than ligand. HOMO is localized on
the t-moieties of indole and aryl rings, while LUMO is localized
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Fig. 3. 'TH NMR spectrum of the (a) ligand (NPhIATP) and (b) RTeCl;-NPhIATP (9d)

NPhIATP

NPhIATP-R,TeCl, (9d)
Fig. 4. (a) Optimized structure of (a) NPhIATP (b) complex 9a (c) complex 9d; Colour code: blue-N; red-O; grey-C; white-H; green- Cl; yellow-Te

NPhIATP-RTeCl, (9a)

TABLE-2
THE CALCULATED BOND LENGTHS (A) AND SELECTED
BOND ANGELS (°) OF SCHIFF BASE LIGAND AND
ORGANOTELLURIUM(®IV) COMPLEXES

tivity (), softness (S), chemical potential (Pi) and electrophilicity
index () are obtained from the energy values of HOMO and
LUMO listed in Table-3.

TABLE-3
THEORETICAL CALCULATED QUANTUM
PARAMETERS OF THE LIGAND, 9a AND 9d

Ligand

Te-N Te-O
Lo CaN =0 (azomethine)  (carbonyl)
NPhIATP 1.294 1.221 - -
9a 1.298 1.229 2.062 2.015
9d 1.305 1.233 2.065 2.044
Compound 9a
Atom Bond Atom Bond
connectivity angles (°) connectivity angles (°)
Cl-Te-Cl 91.6228 O-Te-Cl 96.8298
Cl-Te-Cl 178.4149 N-Te-Cl 178.9796
C-Te-Cl 90.4950 C-Te-Cl 91.0639
O-Te-Cl 88.7987 O-Te-Cl 88.8875
N-Te-Cl 89.3703 N-Te-Cl 90.7213
Cl-Te-Cl 88.2795 O-Te-C 179.9744
C-Te-Cl 83.1284 N-Te-C 97.0999
N-Te-O 82.9410

Parameters (NPhIATP) 9a 9d
Eiomo (€V) -6.828 -3.599 -3.550
E umo (€V) -2.937 -0.278 -0.255
AE (eV) 3.891 3.321 3.295
IE (eV) 6.828 3.599 3.550
x (eV) 4.8825 1.9385 1.9025
n (eV) 1.9455 1.6605 1.6475
S (eV)! 0.2570 0.3011 0.3034
o (eV) 6.1265 1.1314 1.0898
Pi -4.8825 -1.9385 -1.9025

mainly on metal with less contribution of rings. Various quantum
chemical parameters [46,47] such as hardness (1), electronega-

Molecular docking studies: Autodock vina tools were used
to determine the protein-ligand interactions [48,49] between
receptor of proteins and drugs. The molecular docking analysis
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is used to stimulate the biological features of drugs with opti-
mized conformations of proteins. Molecular docking study has
been carried out between ligand (NPhIATP) and two receptor
proteins of E. coli (3t88) and S. aureus (3ty7). The 3D inter-
actions between ligand and proteins are shown in Fig. 5, which
confirm the mode of interactions between ligand and various
amino acids residue via hydrogen bonding in the docking
pocket. Many hydrophobic non-polar interactions were also
present between aromatic carbons of ligand and amino acid
residues. The estimated value of binding energy of affinity
(Kcal/mol), drug score and interaction surface area were deter-
mined. More negative value of binding energy represents the
more efficient interactions which follows the order:
E. coli (3t88) > S. aureus (3ty7)

The estimated binding energies for ligand showed stronger
affinity towards the proteins and can be used as antimicrobial
drug. For receptor E. coli (3t88), leucine (Leul98) residue
showed hydrogen bonding (bond length 3.12 A) with ligand.
The binding energy with value -8.5 kcal/mol was found to be
higher than proteins of S. aureus (3ty7). The drug score and
surface area were found to be 0.37 and 687.57 A%,

For receptor S. aureus (3ty7), the value of estimated binding
energy, drug score and interacting surface area were found to be
-7.8 keal mol™, 0.55 and 811.31 A2, respectively. Ligand forms
hydrogen bond with leucine (Ile 244) and phenylalanine (Phe 235)
amino acid residue with bond lengths 2.97 and 3.04 A, respectively.

Antimicrobial studies: The newly synthesized ligand
(NPhIATP) and organotellurium(IV) complexes (9a-f) were

Fig. 5. 3D plot of interactions of (a) NPhIATP with E. coli (3t88) and (b) NPhIATP with S. aureus (3ty7)
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TABLE-4
ANTIBACTERIAL AND ANTIFUNGAL ACTIVITY OF LIGAND (NPhIATP) AND COMPLEXES (9a-f)
Antibacterial activity (diameter in cm) Antifungal activity (diameter in cm)

Compound Bacillus Xanthomonas  Staphvlococcus  Escherichia Fusarium  Macrophomina  Rhizoctonia Candida
cereus campestris aureus coli oxysporum phaseolina solani albicans

NPhIATP 1.2 1.5 1.4 1.4 1.1 0.8 1.2 0.9

9a 2.8 2.6 2.3 1.8 13 2.4 2.6 29

9b 2.6 22 2.0 2.0 1.8 1.1 1.6 3.1

9¢ 32 34 2.5 2.5 2.6 1.9 2.8 2.8

9d 1.4 3.1 2.1 2.3 22 2.9 3.1 34

9e 1.6 1.9 2.3 2.1 2.8 1.8 2.6 32

of 1.2 3.0 1.8 1.7 12 1.3 23 2.1

Tetracycline 1.8 14 1.7 0.9 - - - -
Cycloheximide — — — — 1.5 1.0 1.2 1.3

evaluated for their antibacterial activity against bacterial (B.
cereus, X. campestris, E. coli and S. aureus) and antifungal
activity against fungal strains (F. oxysporum, C. albicans, R.
solani, M. phaseolina). The growth inhibition zones of all comp-
ounds were measured and results are shown in Table-4. All
the compounds exhibited good activity against all bacteria.
Schiff base (NPhIATP) was effective against with different
bacterial strains with zone of inhibition of 1.2-1.5 cm, whereas
complexes 9¢, 9d and 9e showed better activity against E. coli
and S. aureus with inhibitory zones in range of 2.1-2.5 mm.
Complex 9a was highly effective against B. cereus, X. campestris
and S. aureus. Complex 9d show best activity whereas 9f showed
least effectiveness against fungi C. albicans. Complex 9c was
found to be most active against all the bacteria. Thus, it was con-
cluded that on complexation, antimicrobial activity enhanced,
explained on the basis of chelation theory. Due to chelation,
polarity on the tellurium(IV) ion get reduced and its lipophilic
character increases. Also, the biological activities of the comp-
lexes are influenced by steric factor, nature of ligand, donor
atoms, size of metal ion, geometry and coordination sites. The
antifungal activity of compounds ranged from 1.1-3.1 mm.
Schiff base ligand show moderate activity against M. phaseolina
and C. albicans. All other compounds showed good activity
against all the studied fungi.

Conclusion

In this work, six organotellurium(IV) complexes (9a-f) of
Schiff base (NPhIATP) have been synthesized and character-
ized by molar conductance, FT-IR, mass spectrometry, UV-
Visible, elemental analyses, 'H & *C NMR spectroscopy. The
geometrical optimization and spectroscopic techniques pur-
posed the distorted octahedral geometry of the complexes. The
antimicrobial activity of these organotellurium(IV) complexes
were compared with ligand and found to be more active. Mole-
cular docking results were relevant to expermiental results and
ligand can act as good antimicrobial agent against reported
microorganisms. Among all the complexes, 9¢ shows best the
antimicrobial activity against reported bacterial and fungal
strains.
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