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Abstract: The Schiff base complexes Co(ll), Ni(ll) and Cu(ll) of salicylaldehyde and 1 naphthyl amine were
synthesized and characterized by elemental analysis, conductivity measurements, electronic, infrared, SEM,
spectral measurements and antibacterial studies. The conductance measurements indicate that all the complexes
are non-electrolytes. The results indicate that the metal complexes of Ni(ll), Co(Il) and Cu(ll) are hexa-
coordinated and have moderate antibacterial activity.
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l. INTRODUCTION

The Schiff bases are widely studied because of the increasing recognition of their role in biological
systems . Schiff-base complexes are used as catalysts in some chemical processes, as biological models for
understanding the structures of biomolecules and to emulate the activity of proteins . Schiff bases and their
complexes were recently found to have significant antitumor and biological activity %, The present
investigation shows that the synthesis and characterization of schiff base ligand (L) with salicylaldehyde and 1-
naphthyl amine and its complexes of Cu(ll), NI(Il) and Co(ll) ions. The above complexes were characterized by
elemental analysis, conductance measurements, UV-Visible, IR, SEM, antibacterial and antifungal activity.
Thus the result indicates that the complexes are hexa coordinated and also have moderate antibacterial activity.
SEM analysis reveals nano crystalline nature of complexes.

1. MATERIALS AND METHODS

2. 1Chemicals

All the chemicals used were of GR/AR grade quality obtained from Merck chemicals. All the solvent
used were purified by standard methods . The micro analytical data (C, H, N) were collected using Perkin
Elmer 2400 instrument. IR spectra were obtained using Schimadzu FTIR 470 IR spectrophotometer."H NMR
spectrum was obtained using Brucker Advance 111,400 MHz spectrometer. Conductance measurements were
obtained using systronics-305 conductivity meter. Electronic spectra of the ligands and its complexes were
obtained using Schimadzu 1601, UV-Visible spectrometer. Surface morphological studies were obtained using
JSM- 6390V scanning electron microscope. Powder XRD of complexes were recorded using Brucker AXS DS
advance instrument.

2. 2 Synthesis

The ligand L is prepared by taking equimolar ratio of salicylaldehyde and 1-naphthyl amine, which are
dissolved in ethanol. It is then refluxed for one hour and reaction product is poured into ice. Yellow precipitate
formed is filtered and washed with water.

2. 3 Preparation of Schiff base metal complexes

The metal complexes were prepared by adding aqueous solution of Copper(ll) nitrate, Nickel(Il) nitrate
and cobalt(Il)nitrate to the ligand in ethanol in 1:2 molar ratios and refluxed for about twelve hours at 80°C. The
precipitated solids were filtered, washed with ethanol, diethyl ether and hot water, and finally dried under
vacuum at 90°C 291,
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1. RESULTS AND DISCUSSION
All the metal complexes are coloured solids, stable towards air. The complexes are insoluble in water and
common organic solvents, but are soluble in DMF, CDCl3; and DMSO.

3. 1 Elemental analysis

The analytical data suggest that all the complexes are mononuclear with the ligand coordinated to the
central metal atom and the metal to ligand ratio in all complexes was 1:2, and their formulae have been
computed and given in Table 1.

Table 1. Physical characteristics and analytical data of the complexes.

Elemental Analysis Found (Calcd)
Compound Yield%o Colour Mol. Formula Mol. Wt. %
C H N
. 82.32 5.91 5.83
Ligand(L) 61 Brown Cy7H13NO 248 (82.25) (5.64) (5.64)
Light 59.71 4.20 4.25
[CULz(NO3)2] 57 green C34H26N408CU 683.55 (5968) (409) (409)
61.10 4.32 4.82
[COLz(NO3)2] 59 Brown C34H28N408C0 678.94 (6090) (412) (471)
. 60.41 4.29 4.9
[CuL2(NO3),] 55 Brown CaaH26N4OgNi 678.7 (60.11) 412) 4.92)

3. 2 Molar Conductivity
The observed molar conductance data in 10° M DMF indicate non-electrolytic nature of complexes
because their conductivity values were in the range 15-24 ohm™ cm? mol™(Table 2). The conductivity values
indicated that the absence of —NO; group outside the coordination sphere ™. But the conductivity values were
slightly higher than for non-electrolytes. This may be due to the partial solvolysis of the complexes in DMF
medium.
Table 2. Molar Conductance data of the complexes

Compound Molar condzuctarhce Ohm™
cm® mol
Ligand(L) 20
(C17H13NO)
[CU L, (NO3)2] 22
[Co L, (NOs),] 19
[Ni L, (NO3).] 17

3. 3 IR Spectra

The selected IR spectral data of the ligand and complexes given in Table- 3. The absorption band at
1633 cm™ ligand can be assigned to C=N stretching. In all the complexes this band is shifted to lower
frequencies in the range 1612 cm™ — 1606 cm™ up on complexation with metal, which can be attributed to
coordination to imine nitrogen to metal atom. The bands in the region 758 cm™ - 719 cm™ is due to M-N
stretching frequency. The bands at 1573 cm™- 1511 cm™ in complexes is due to C-NO, bond 2%

Table 3. Selected FTIR frequencies (cm™) of the ligand and complexes

Ligand/ Complex VeN Vco VeN Vou VMN V cNO2 Vmo
Ligand(L,) (C17H1sNO) 1620 - 1300 1450 - -
[Ni L, (NO3);] 1612 1667 1360 - 758 1573 -
[Co L, (NO3),] 1611 - 1343 - 757 1533 -
[Cu L, (NOs),] 1606 1667 1305 - 758 1533
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Fig:4 FTIR Spectrum of Cu(ll) complexes
3. 4 UV visible spectra

The absorption region assignment and geometry of the ligand and complexes are given in Table 4. The
ligand showed a broad band at 333 nm which is assigned to n-1r* transition of the -C=N chromophore. On
complexation this bond was shifted to the lower wave length suggesting the coordination of imine nitrogen with
central metal ion. The UV spectra of the Cu(ll) complexes showed three absorption bands at 229nm, 235nm and
390nm giving an hexacoordinated geometry. The UV spectra of Co(ll) and Ni(Il) complexes showed absorption
bands at 220 nm, 227nm and 224nm and 301nm, 241nm and 248nm respectively suggesting octacoordinated

geometry for the complexes 1,

Table 4. UV-Visible Spectra of the ligand(L) and complexes

Ligand/ Complex Amax (nm)
Ligand(L)

(C1H15NO) 264 333 322
[Cu L, (NO3)7] 229 235 390
[Co L, (NOs),] 229 - -
[Ni L, (NO3).] 301 241 228

200 70 240 260 200 300 30 340 360 390 400 420 440 480 40
‘Wavelongth (nm)

Fig.5 UV spectrum of Ligand
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Fig.7. UV visible spectrum of Co(ll) complex
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Fig.8 UV visible spectrum of Ni(ll) complex

3. 5 Magnetic Susceptibility Measurements (BM)
The magnetic susceptibility values of the complexes are shown in Table.5.

Table. 5 Magnetic Susceptibility values of the complexes

Ligand/ Complex Magnetlc(gt:\;t;eptlblllty
[CU L, (NOg)z] 1.9
[Ni L, (NO3),] 2.1
[Co L, (NO3).] 4.7

The Cu(ll) complex exhibited magnetic moment of 1.9 BM indicating greater distorted octahedral
geometry of the complex. Co(ll) complex had magnetic moment of 4.7 BM indicated the high spin nature of the
complex and have octahedral geometry. The Ni(ll) complex exhibited the magnetic moment value of 2.1 BM
indicated octahedral coordination (¢!,

OH

Fig: 9 structure of ligand
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3.6 SEM Analysis

The surface morphology of the complexes has been examined using scanning electron microscope.
The SEM images of Cu(ll) complex is given below. The SEM images showed that all the complexes are micro
crystalline in nature with bead like appearance. Careful examination of the single crystal, clearly indicated the
nanoscale size of the single crystal of the complexes .

0000 10 48 SEI

S5pm
Fig. 11 SEM image of Schiff base complex Cu(ll) with ligand L
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3. 7 Antibacterial activity

The results of antibacterial activity substantiate the findings of earlier researchers, that biologically in
active compounds become active and less biologically active compounds become more active upon
coordination. The present investigation suggests that all the metal complexes of the ligand bearing metal ion,
benzene ring, -N=CH- group have comparatively more biological activity. This study serves as a basis for the
chemical modifications directed towards the development of new class of antibacterial agents.
Antibacterial activities of the ligand, complexes and standard drugs were screened by disc diffusion method in
DMSO solvent. The results of antibacterial study are given in Table: 6. The antibacterial activity was estimated
based on the size of inhibition zone in the discs *"-2Y.

Table 6. Antibacterial activity data of ligand and its complexes.

Ligand/ Complex S. aureus Styphi Vcholera
Ligand(L) 6mm - -
(C17H13NO)
[Cu L, (NO3),] - 6mm 7mm
[Co L, (NO3),] 10mm 8mm 10mm
[Ni L, (NOs),] 12mm 12mm 11mm
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IV. CONCLUSION
Schiff base transition metal complexes Cu(ll), Ni(ll), and Co(ll) were synthesised from salicylaldehyde

using 1- naphthyl amine were clearly described and characterized on the basis of analytical and spectral data.
Elemental analysis shows the metal ligand ratio is 1:2. Conductivity measurements show that all complexes are
non-electrolytes. SEM analysis clearly indicated the nanoscale size of the single crystal of the complexes.
Antibacterial study revealed that all complexes are more active than ligand(L). Cu(ll) complex is more active
and others exhibit moderate antibacterial activity.
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