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1. Introduction

Interest in coordination chemistry is increasing continuously with the
preparation of organic ligands containing a variety of donor groups®*? and it is
multiplied many fold when the ligand have biological importance®*. A large
number of metal ion complexes of anthranilic acid and its derivatives of N-
phenyl anthranilic acid have been reported in the literature *®!. Some metal ion
complexes of N-phenyl anthranilic acid have stimulated extensive research in
biology, organic chemistry and medicine due to their antibiotic, antifungal and
anti-inflammatory pharmacological properties'®. Transition metals have varying
utility and are important due to their role in biological and chemical system in
various ways. So that the transition metal complexes of N-phenyl anthranilic
acid and it derivatives have been of considerable interest. Furthermore the
coordination behaviour of the ligand also noted by the use of Infrared
spectroscopic method.

Generally carbonyl group in N-phenyl anthranilic acid is a potential donor due
to the large dipole moment (5.8 D) and strong basic character. In this
investigation, an attempt is made to study the coordination behaviour of N-
phenyl anthranilic acid. An extensive survey had been carried out in chemical
literature to investigate the work done so far on the metal complexes of
anthranilic acid but not much work has been done on the synthesis and
characterization of derivatives of N-phenyl anthranilic acid as a ligand with
transition metal ions. The most prominent metal ions which are biologically
important in the 3d-series namely, Co(ll), Ni(Il) and Cu(ll) were chosen for the

present study™%.

Sveta Zhiroslanovha Ozkan et al. reported the Synthesis and analgesic activity
of 2-Phenoxybenzoic acid and N-Phenyl anthranilic acid Hydrazides, Oxidative
Polymerization of N-Phenyl anthranilic Acid in the Heterophase System™!,

Elizabeth Yohannes et al. reported the Silver (1) complexes of anthranilic acid,
N-phenyl anthranilic acid, 1-Nitroso-2-Naphthol and 2-Nitroso-1-Naphthol™2.

Bharat Parashar et al. reported the synthesis of some novel N-arylhydrazone
derivatives of N-phenyl anthranilic acid and also he reported the Microwave
synthesis and antimicrobial activity of some N-aryl hydrazones!*?.
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From the literature it is found only a few of the N-phenyl antranilic acid metal
complexes had been prepared, especially that of Silver, copper and Zinc and
characterised by physicochemical methods. The present research reports the
preparations and characterisation of some biologically active metal complexes
of Co(ll), Ni(ll) and Cu(ll) with N-phenyl anthranilic acid in non-agqueous
medium which were characterised by physico-chemical methods and suitable
structures were assigned on the basis of spectral measurements.

2. Experimental Techniques
2.1 Materials and Methods

All the chemicals used were of Analar grade. N-phenyl anthranilic acid were
obtained from sigma Aldrich. Co (I1), Ni (I1) and Cu (Il) were purchased from
Merck. Solvents were purified and distilled before use.

2.2 Preparation of metal complexes of N-phenyl anthranilic acid

The ligand N-phenyl anthranilic acid (2 mmol) dissolved in ethanol, Co (I1)/ Ni
(1) / Cu (1) chloride (1 mmol) dissolved in ethanol was added drop wise. The
above mixture was refluxed for 6 h. The complexes obtained were filtered,
washed with ethanol and dried. (Yield: 65-70%).

2.3 Physical measurements

Melting points were determined by open capillary method and are uncorrected.
Conductivity measurements were made on freshly prepared 10 M solutions in
DMSO at room temperature. The room temperature magnetic moment measure-
ments were carried out using Guoy method. The IR spectra were recorded on
Perkin-Elmer RX 1 in the range 4000-400 cm™ using KBr disc method. The
electronic spectra were recorded on Perkin Elmer Lambda-35 UV/Visible
spectrometer in the range 190-1100 nm.

2.4 Antimicrobial activity

The ligand and its complexes were tested against the bacterial species: Shigella
sonnei, Klebsiella pneumoniae, Proteus vulgaris, Salmonella typhi, Proteus
mirabilis and the fungal species curvularia lunata, Aspergillus niger, Atternaria
solani, Bipolaris sps, Aspergillus fumigates. These studies were carried out
using Kirby Bayer Disc diffusion method (Bayer et al., 1966). Streptomycin
and Nystatin were used as the standard for antibacterial and antifungal agents.
The test organisms were grown on Nutrient Agar medium in petri plates for
bacterial species and PDA broth medium for fungal species. The compound was
dissolved in DMSO solution and soaked in filter paper disc of 5mm diameter
and 1mm thickness. The discs were placed on the previously seeded plates and
incubated at 37°C and the diameter of inhibition zone around each disc was
measured after 24 h for bacterial species and 48 h for fungal species.
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3. Results and Discussion
The analytical data and physical properties of the ligand and its complexes are

listed in (Table-1). The ligand N-phenyl anthranilic acid is soluble in acetone,
ethanol, chloroform, DMF and DMSO and insoluble in ether and acetonitrile.

Table-1: Electrical conductance, Magnetic moments and Electronic
Spectral Data of complexes

| Azc s - Electronic spectra Stereo
Complex (Qian]Mn;%) (BM) Eneg;q/_lmax. Assignments | Chemistry
[CoL,Cl,] 22 4.86 19,377 |*T14(F)—*To,(P) | Octahedral
[NiL,Cl,] 18 3.10 15,337 zAzg — leg (F) |Octahedral
27,932 Agg — *Tig (P)
[CuL,Cl;] 21 1.91 15,221 |*Eq— 2Ty Distorted
Octahedral

The solubility of the metal complexes was examined in common organic
solvents. The complexes were found to be insoluble in ethanol, diethyl ether
and acetone™. However, the complexes were found to be soluble in DMSO.

The analytical data (Table- 1) indicates that the metal to ligand ratio is 1:2 for
all the complexes. The molar conductance of all the complexes was measured in
DMSO using 10 M solutions at room temperature. The low molar conductivity
values of the metal complexes suggest the non-electrolyte nature. The magnetic
moments, p ¢ 0f the complexes are given in (Table-1). The magnetic moments
of Co (1), Ni (1) and Cu (II) suggest that octahedral geometry.

3.1 Infrared spectra of the complexes """

IR spectrum of the complexes is very useful in determining the coordinating
groups of the ligand. The shifts in the bands indicate the mode of linkage in the
complexes. The IR spectral data of the ligand and its complexes were given in
(Table-2).

Table-2: Infrared spectral data of ligand and its metal complexes (cm™)

Compounds VN-H Ve=0 VOH VM-0 VMN
L 3311 1682 1409 - -
CoL,Cl, 3334 1658 - 535 491
NiL,Cl, 3335 1659 - 534 491
CuL,Cl, 3334 1660 - 534 492

The band at 3311 cm™ is assigned to the NH- stretching of the ligand and 3191
cm™assigned to the OH- stretching of COOH group. In the IR spectra of metal
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complexes NH- stretching is shifted to 3335 cm™ and the decrease in the
stretching frequency is due to hydrogen coordination. The NH stretch found at
3300 cm™ should decrease in coordination. However it depends upon the
stretching of hydrogen bonding in the ligand and the M-N bond. Since the M-N
bond is weaker than the hydrogen bonding we found increase NH stretching for
nitrogen coordination. The spectrum of N-phenyl anthranilic acid shows a band
at 1682 cm™ which is the C=0 stretch of the acid group is shifted to 1658 cm™
in the complexes. In the IR Spectra of all the metal complexes, the carbonyl
frequency of the acid group is shifted to lower frequency of about 20 cm™.
Absence of asymmetric and symmetric stretch of carboxyl ate ion in the spectra
of the complexes suggest that the acid group is not ionised and the C=0 of
oxygen is coordinated. Presence of anion in the complex and shift of CO
stretching to lower level confirm the coordination furthermore. The band at
1156 cm™ (due to C-N stretching of aromatic amine in the spectrum of the
ligand) is slightly shifted to 1159 cm™ in the spectrum of the complex. These
further suggests that nitrogen of (-NH) group is involved in coordination. The
appearance of new bands at 535 cm™ and 492 cm™ in the spectrum of the
complexes are assigned to M-O and M-N stretching’s respectively.
Accordingly, one can deduce that the ligand binds the metal ion as a bidentate
fashion through N of -NH group and neutral C=0 of COOH group.

3.2 Electronic Spectra and Bonding'*

The electronic spectra of cobalt (II) complex consist of three spin allowed
transitions although it will not always be possible to observe all the three
transitions. In the electronic spectra of high spin octahedral complexes of co(ll),
one should expect three bands corresponding to the transitions,

Tig(F) = Tog(F); *Tig(F) — *Asg; “Tig(F) — “Tg(P).

The electronic spectra of Co(ll) chloride complex shows the characteristic band
of octahedral geometry having a band at19,377 cm™ due to “Ti4(F) — “Ty(P)
transition.

In the electronic spectra of octahedral Ni(ll) complexes one should expect three
bands corresponding to *Agy — *Toy(F) 5 Ay — *Tig (F) 5 *Ayy — *Tiy(P)
transitions at 10, 000 cm™, 14,000-18,000 cm™, and 25,000-30,000 cm™
respectively.

The electronic spectra of Ni(Il) chloride complex shows the characteristic bands
of octahedral geometry having a band at 15,337 cm? and 27,932 cm™ due to
Az — *T1g (F) and *A,y — T4 (P) transitions respectively.

In the electronic spectra of Cu (I11) complex one should expect three transitions
?Byg— “Ayg ; “B1g — “Bayy; °Byy — °E, for tetrahedral copper(11) complexes. The
Cu (I1) chloride complex displays a band at 15,221 cm™ due to “E; — 2T
transition suggesting distorted octahedral geometry.
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4 Where M = Co, Ni and Cu

Figure-1: Proposed structure of N-Phenyl Anthranilic acid
metal complexes of Co (II), Ni (II) and Cu (II)

3.3 Antimicrobial activity!"**"

The in vitro antifungal and antibacterial investigation results are given in
(Tables 3 and 4) respectively. DMSO is used as negative control and
streptomycin is used as positive control for antibacterial and Nystatin for
antifungal activities. These observations show that the majority of the metal
complexes are more active than the free ligand. Among the above species all the
metal complexes show better antifungal activity against Curvularia lunata and
antibacterial activity against Shigella sonnei. The antifungal activity of
Curvularia lunata against by the ligand and its metal complexes shown in
Figure 2 and Antibacterial activity of Shigella sonnei against by the ligand and
its metal complexes shown in Figure 3. The results are tabulated. The In vitro
fungal activity results (Table-3) revealed that all the metal complexes are more
active than the ligand. The Co (II) complex was found to be highly active
towards Curvularia lunata. Similarly the In vitro antibacterial activity of
Shigella sonnei the ligand and its metal complexes were given in (Table-4). In
this case Cu (Il) complex was found to be more active than the other metal
complex. Figure 2 shows the Antifungal activity of Curvularia lunata against
by the ligand and its metal complexes and Figure 3 Shows the Antibacterial
activity of Shigella sonnei against by the ligand and its metal complexes
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Antibacterial activity of Shigella sonnei against by

the Ligand and its Metal Complexes
g— "\

A1l - N-Phenyl Anthranilic acid (L - Ligand)
X”é g A2 - CoL2CI2 Complex

CoL2Cl2 A3 - NiL2Cl2 Complex

A4 - CuL2Cl2 Complex
B - Streptomycin (Positive Control)
C- DMSO (Negative Control)

NiL2Cl2 Cul2Ch2

Antifungal activity of Curvularia lunata against by
the Ligand its Metal Complexes

A1l - N-Phenyl Anthranilic acid (L-Ligand)
A2 - CoL2CI2 Complex

A3 - NiL2Cl2 Complex
A4 - CuL2Cl2 Complex

B - Nyastatin (Positive Control)

C - DMSO (Negative Control)

NiL2Cl2 CuL2Cl2
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Table-3: Antifungal activity of Curvularia lunata against by the ligand
and its metal complexes

Compound Zone of inhibition (in mm)
M B C
Al L 10 - -
A2 CoL,Cl, 13 - -
A3 NiL,Cl, 12 - -
A4 CuL,Cl, 12 11 10

Table-4: Antibacterial activity of Shigella sonnei against by the ligand and
its metal complexes

Zone of inhibition (in mm)
Compound

M B C
Al L 10 23 11
A2 CoL,Cl, 12 21 -
A3 NiL,Cl, 14 16 10
A4 CuL,Cl, 15 12 11

Conclusion

Metal complexes of N-Phenyl anthranilic acid were prepared and characterised
using the conductance, magnetic, electronic and vibrational spectral analysis. IR
spectral data demonstrates the ligand to act as a bidentate mode, coordinating
through NH- group N atom and carbonyl group oxygen atom. Magnetic and
electronic spectral studies reveal octahedral geometry for Co (II) and Ni (I1)
complexes while Cu (II) complex posses distorted octahedral geometry. The
antimicrobial activities of the ligand and its complexes indicate that the
complexes show higher activity than the ligand.
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