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ABSTRACT

Three new tetra dentate Schiff base ligands have been synthesized from condensation reaction of
orthophthalaldehyde with 2-amino thiophenol, 2-aminobenzyl amine and 1,3- diamino propane, in aqueous
methanol medium, yielded ligands L1-L3 were correspondingly, further these ligands treated with Zinc acetate to
give respective Zinc(ll) complexes (4a-c). All the synthesized ligands and complexes were characterized by
elemental analysis, IR, *H-NMR, Mass, Electronic spectra and molar conductance studies. Based on spectral data
Octahedral geometry was assigned for all complexes.
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INTRODUCTION

Tetra dentate Schiff base ligands have been used as chelating agents, these are playing vital role in
coordination chemistry and its metal complexes are great attention for several years. Various studies have shown
that the azomethine group (>C=N-) in Schiff base complexes have considerable biological significance and
responsible for biological function. Zinc metal can play key role in hydrolytic enzymes, where it is chelated by
donor atoms (N or O). It has been standard at the same time a significant co-factor in bioactive molecules, each
structural model in protein folding that can eagerly accept the coordination numbers 4, 5 or 6.

MATERIALS AND METHODS

All the chemicals like zinc (Il) acetate, orthophthalaldehyde, 2-amino thiophenol, 2-aminobenzyl amine
and 1,3- diamino propane,were purchased from Aldrich, USA. The solvents like ethanol, methanol, DMSO were
distilled out and dried up by the standard procedures. The percentage of carbon, hydrogen, nitrogen and zinc in
Schiff base metal complexes are determined using a Perkin—-Elmer CHN analyser. Conductance of the zZn (lI)
complexes was measured on Dig sun digital conductivity meter (model DI-909). Infrared spectra in KBr/Csl pellets
were recorded with a Perkin-Elmer 283 spectrophotometer. *H and *CNMR spectra were recorded on a Jeol
200MHz FT-NMR spectrometer in DMSO-d®. Mass spectra were recorded on CEC-21-110B and Finnegan MAT-
1210 mass spectrometers.

Synthesis of tetra dentate ligands (L1-L3) & Zn (I1) complexes: A mixture of various amines (2a-c) (0.01mol),
sodium acetate (0.01 mol) and orthophthalaldehydel (0.005 mol) in 10 ml of aqueous methanol was refluxed for 1
hour. The reaction mixture was cooled to room temperature; the solid separated was filtered, washed with water and
recrystallized from ethanol. All Zinc (II) complexes were synthesized by using the literature procedure as given
below as Scheme-1: A mixture of L1- L3 (0.001 mole) and zinc acetate (0.001 mole) were refluxed for 4 hours.
The reaction mixture was cooled to room temperature; the solid separated was filtered, washed with water and
recrystallized from dichloromethane and ether to get pure complexes.

RESULTS AND DISCUSSION

The physical and analytical data of Zn (11) complexes are depicted in Table-1. The Zn (1I) complexes were
extremely stable at room temperature, soluble in DMF and DMSO. Analytical data revealed the Zn (1) to ligand
ratio is 1:2 in all the complexes. Molar conductance measurements of compounds were recorded in DMF (1x10°3
M) and values are 12.4, 15.1 and 16.3 Q*cm?mol®. These values indicate that all the complexes are non-electrolytic
nature.

Infra-Red Spectral studies: The infrared spectra of the free ligands were compared with those of the new Schiff
base Zn (1) compounds to access the coordination of ligand to Zn (lI) ion. In the IR spectra of the Schiff base
ligands, a medium intensity band was observed in the range of 1665-1639 cm™ due to -CH=N group and this range
was shifted towards lower side about 46-85 cm™ in their Zn(Il) metal complexes. This fact that the ligands
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coordinated through nitrogen atoms is further supported by the appearance of a medium intensity band in the region
of 507-591 cm™ assignable to vwm-n stretching vibrations.All the characteristic bands due to the aromatic rings were
also present in the expected regions in all the Schiff base Zn(Il) complexes. The IR spectral data ofall complexesare
presented in Table-2.

Scheme.1.Synthesis of Schiff bases and their metal complexes
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'H —-NMR Spectral studies:The *H NMR spectrum of Schiff base ligands were compared with that of Schiff base
Zn (1) metal complexes. In all the ligands, the azomethine protons were observed at 8.12-8.42 & as singlet.
However the coordination of nitrogen atom of -CH=N group to Zn(ll) ion was confirmed by the appearance of
signals in the range of 8.31-8.60 & . A peak at 3.26 6 which is singlet is attributed to —SH proton in the ligand
BDMAT, however, this peak was disappeared in their respective Zn (Il) metal complex suggesting that the—SH
protons are involved in the formation of complexes by deprotonation. In the case of complexes having Schiff bases
BDMAD and BDMAE small shift towards down field was observed, due to aliphatic and aromatic —NH- protons
respectively. There is no appreciable change in the peak positions corresponding to aromatic protons. The *H NMR
data of all the Schiff base Zn (I1) metal complexes are given in Table-3.

13C- NMR Spectral studies:The *C NMR spectrum of free Schiff base ligands was compared with the
corresponding to their Zn (1) metal complexes and the chemical shifts in the spectra revealed a consistent pattern.
The number of signals in the *C NMR spectrum corresponding to the number of magnetically non-equivalent
carbon atoms in the ligands and their respective metal complexes. Azomethine carbon atom is observed at 160.42-
164.90 8. Changes in chemical shift values for the carbon atoms attached to the azomethine nitrogen, thiolic sulfur
and nitrogen suggested coordination of these atoms. The 3C NMR data of all Zn (1) metal complexes are given in
Table-3.

Mass spectral analysis: The mass spectra of Schiff base Zn (I11) metal complexes namely [Zn(BDMAT)(H.0)-]
and [Zn(BDMAD)(OACc).] shows a molecular ion peak at (m/z) 447 and 429. [Zn(BDMAE)(OACc):] show a peak at
(m/z) 527 which corresponding to (M*+1) peaks respectively. The spectrum of complexes shows molecular ion
peaks in good agreement with the structure suggested by elemental analysis.
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Table-1: Analytical data of Schiff bases and their metal complexes
Zn(I1) complex/ Analyses (%) Found (Calculated)
Molecular Formula C H N Zn
BDMAT /CzoH16N2S2 68.82(68.93) | 4.67(4.63) | 8.21(8.04)
[Zn(BDMAT)(H20)2] C20H18N202S2Zn | 53.61(53.63) | 4.02(4.05) | 6.23(6.25) 14.58(14.60)
BDMAD/C14H22N4 68.34(68.26) | 9.06(9.00) | 22.80(22.74)
[Zn(BDMAD)(OAC), C1gH28N404Zn 50.28(50.30) | 6.55(6.57) | 13.01(13.03) | 15.19(15.21)
BDMAM/ CzH22N4 77.12(77.16) | 6.41(6.48) | 16.12(16.36)
[Zn(BDMAE)(OAC)2] C26H28N404Zn 59.32(59.38) | 5.31(5.37) | 10.61(10.65) | 12.39(12.43)
Table.2.IR Spectral data of ligands and its metal complexes (cm™)
Ligand / Complex VC=N UNH/VN-N* VUM-N vsHLM-s VUM-0
L1 1645 Nil Nil 3435 Nil
L2 1646 3448 Nil Nil Nil
L3 1658 3445 Nil Nil Nil
[ZnL1 (H.0),] 1589 Nil 591 437" -
[ZnL2 (OAC);] 1584 3437 518 Nil 329
[ZnL3 (OAC)] 1591 3342 512 Nil 330

Table.3."H-NMR Spectral data of ligand and its metal complexes (8 ppm) in d®-DMSO

Ligand/Complex

H-NMR Spectra

13C-NMR spectra

L1

8.39(2H,s,-CH=N),6.90-7.82(12H,m, Ar-H),3.26 (2Hs,-
SH).

122.61, 126.0, 126.92, 127.63, 129.31, 130.72, 131.24,
134.11, 158.25 (18C, Ar-C) 160.12 (2C, -CH=N)

L2 8.28(2H,s,-CH=N), 7.24-7.98,(4H,m, Ar-H),3.55(4H,t,-
CH,-N=),2.65(4H,t, -CH2-NH>), 2.26 (4H,s,-NH>), 1.91
(4H,m, C-CH,-C)

34.32, 39.75, 59.0 (6C, CH»-C) 129.31, 131.26, 140.22
(6C, Ar-C), 160.94 (2C, -CH=N)

L3 8.25(2H,s, -CH=N),7.13-7.42(12H, m, Ar-H),4.73(4H,
s, -CH2), 2.31(4H, s, -NH2)

39.12(2C,NH2-C),122.14,127.23,128.50
128.92,129.12,131.20,132.32,134.12. 151.35(18C, Ar-C)
160.24 (2C, CH=N).

[Zn L1(Hz0)2] 8.54 (2H,s,-CH=N), 7.0-7.96 (12H, m, Ar-H) 121.90, 125.24, 126.10, 127.06, 128.95, 130.22, 130.33,

131.88,152.70(18C, Ar-C) 161.20(2C,-H2C=N).

[Zn L2 (OAC)2] 8.40(2H,s,-CH2=N),7.42-8.23 (4H,m, Ar-H), 3.56 (4H, ,
CH2-N=), 2.84 (4H, s, NH2), 2.66 (4H.t, -CH2-NHy),

2.16,(6H, OCOCHs3), 1.94 (4H,m, C-CH2-C)

23.04,(2xCHs3,H3C-C00),34.64, 38.86, 50.26(6C,H-C-
C),128.95,132.44,138.06 (6C,Ar-C),161.24(2C,CH=N),
176.08 (2C,-CO0)

[Zn L3(0AC)]] 8.31(2H, s, -CH2=N),7.22-7.61 (8H, m,Ar-H),6.90-
7.02(4H,m,Ar-H), 2.71 (4H,5,-NH>),2.61(4H,t,-HC-

NH>), 2.12,(6H, OCOCHa),

38.56(2C, N-CHy), 121.85, 126.81, 127.12, 128.22, 128.34,
130.12,131.25, 133.10. 150.32(18C, Ar-C) 162.52 (2C,
CH=N),23.12,(2xCH3,H3C-C00),176.9 (2C, -COO).

CONCLUSIONS

The Zn (I1) complexes are obtained from the Schiff base ligand and characterized by spectral and analytical
data. The results revealed that all ligands are coordinated in a tetra dentate manner to the metal ion and the water
molecules are coordinated to metal ion then the geometry of the complexes is found to be distorted octahedral
nature.
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