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ABSTRACT 
The ligand, H4Lo, H4Lm and H4Lp were obtained from the reaction of 1, 2-Bis (o-

aminophenoxy) ethane, 1, 2-bis (m-aminophenoxy) ethane and 1, 2-bis (p-aminophenoxy)-ethane 
with 1-chloro-1, 2-dihydroximinopropane. The analytical data of [Zn2(H3Lo)2(OAc)2].H2O, 
[Zn2,(H2Lm)2(H2O)2].H2O and [Zn2(H3Lp)(OAc)2]-2H2O complexes indicate 2:2 metal to 
ligandStoichiometry. The brown-yellow colour of the Zn (II) complexes of H4Lo, H4Lm and H4Lp 
indicates that the ligands are in the (E, E)-form(anti form).  
H NMR results: 

Ligands H4L, H4L and H4L along with their Zn (II) complexes have been characterized on the 
basis of H NMR spectral results in DMSO-d6. In the H NMR spectrum of H4Lo, there are deuterium 
exchangeable four signals at 12.08, 11.36, 1082 and 10.14 ppm, as singles, due to the –OH protons. 
In the 1H NMR spectrum of H4Lm, four signals are observed for the protons since the –OH protons of 
the oxime groups are non-equivalent. In H4Lm, the chemical shifts of –OH protons are observed at 
about 11.92, 11.45, 10.89 and 10.07 ppm as singlets. In the 1H NMR spectrum of H4Lp, since the –
OH protons of oximes are non-equivalent in the (E, E)-form, four peaks were observed for the 
protons. In this ligand, chemical shifts of –OH protons were observed around at 10.75, 10.50, 10.38 
and 10.25Ppm as singlets. The singlet of these ligands, which belong to –OH, disappear after the 
addition of D2O. A single chemical shift for the –OH proton indicates that the oxime groups prevail 
in the antiform. 
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INTRODUCTION 
In coordination chemistry, Schiff bases have a significant role as ligands still a century after 

their discovery. The importance of Schiff bases and their metal complexes are important owing to 

their biochemical, electrochemical, analytical, antifungal, antibacterial activitiesand redox catalysts. 

Schiff bases with NO donors have structural similarities with natural biological systems and imports 

in elucidating the mechanism of transformation and racemisation reaction in biological systems due 

to presence of imine (-N = CH-) group, also the presence of nitrogen and oxygen donor atoms tunes 

the properties of the complexes to a great extent as effective and stereo specific catalysts for 

oxidation, reduction and hydrolysis, 2-Hydroxy Schiff bases and their metal complexes have been 

extensively studied and exhibit wide applications, especially in biological systems. The studies on 

binuclear metal complexes in which the two metal centres are held in close proximity have addressed 

ligand environment, redox behaviour, magnetic exchange interactions and spectroscopic properties; 

therefore these kinds of complexes still continue to play a very important role in our understanding 

of various aspects of coordination chemistry of metal. Also binuclear Schiff bases complexes have 

been found to be better catalysts than the mononuclear Schiff base complexesThe present situation, 

as described above in the field of research of metal (II) coordination compounds, has prompted us to 

undertake a programme of work to synthesize and characterize a series of newnovel Schiff bases 

derived by condensing 1, 2-bis (o/m/p-aminophenoxy) ethane with 1, 2dihydroximino -1-

chlropropane along with binuclear zinc complexes. 

MATERIALS AND METHODS 
All reagents and chemical purchased from Aldrich-sigma were of analytical/spectroscopic 

grade and were used without further purification, Chemicals and solvents used for the preparation of 

Schiff base ligands and zinc (II) complexes are: 1, 2-Bis(o-aminophenoxy) ethane, 1, 2-bis(m-

aminophenoxy) ethane, 1, 2-bis(p-aminophenoxy) ethane, 1, 2-dihydroximino 1-chloropropane7, zinc 

acetate, ethanol, diethyl ether, DMSO, DMF, acetone, ethyl acetate and chloroform. 1, 2 –

Bis(o/m/paminophenoxy) ethane have been prepared as per literature procedure1-6 and reaction can 

be shown as follows:-  
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Synthesis of zinc (II) complexes:- 

 
 

 

 

 

 

 

 

 

 

The ligand H4Lo (0.35g, 0.40 mmol)   was dissolved   in absolute ethanol (5mL). Solutions of 

Zn (OAc) 2 (o.07g, 0.40mmol) in ethanol (5mL) was added drop wise to the ligand solution with 

continuous stirring at 500C. The colour of the solution immediately changed. The reaction mixture 

was stirred at this temperature for 2h and filtered and the precipitate was washed with water, ethanol 

and diethyl ether and finally dried in vacuum at 60 0C8-10. It was analysed as Zn2 (C44H52N12O17) to 

give analytical results as follow: 

Elements Found% Calculated% 
Zinc 11.32 11.34 

Carbon 45.62 45.80 
Hydrogen 4.49 4.50 
Nitrogen 14.50 14.57 
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The ligand   H4Lm (0.35g, 0.40 mmol) was   dissolved   in absolute ethanol (5mL). Solutions 

of Zn (OAc)2 (o.07g, 0.40mmol) in ethanol (5mL) was added drop wise to the ligand solution with 

continuous stirring at 500C. The colour of the solution immediately changed. The reaction mixture 

was stirred at this temperature for 2h and filtered and the precipitate was washed with water, ethanol 

and diethyl ether and finally dried in vacuum at 600C8-10. It was analysed as Zn2 (C40H52N12O18) to 

give analytical results as follow; 

Elements Found% Calculated% 

Zinc 11.65 11.67 

Carbon 42.78 42.82 

Hydrogen 4.61 4.63 

Nitrogen 14.96 14.98 
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0.40mmol) in ethanol (5mL) was added drop wise to the ligand solution with continuous 

stirring at 500C.  The colour of the solution immediately changed. The reaction mixture was stirred 

at this temperature for 2h and filtered and the precipitate was washed with water, ethanol and diethyl 

ether and finally dried in vacuum at 60 0C. It was analysed asZn2 (C44H54N12O18) to give analytical 

results as follow; 

Elements Found% Calculated% 

Zinc 11.02 11.17 

Carbon 44.92 45.09 

Hydrogen 4.59 4.61 

Nitrogen 14.20 14.35 

Elemental analyses (C, H, N) were performed on a Leco932 CHNS-O elemental analyses 

apparatus. IR spectra were recorded on a Perkin-Elmer precisely spectrum one spectrometer as KBr 

pellets. 1H NMR spectra were recorded on Bruker GmbH DPX-300 MHz high performance digital 

FT-NMR spectrometers (DMSO-d6). Electronic spectra were obtained on a Shimadzu UV-1700 

spectrometer. Magnetic susceptibilities were determined on a Sherwood scientific magnetic 

susceptibility diamagnetic corrections were calculated from Pascal’s constants11. Melting points were 

determined on a Gallenkamp melting points apparatus TGA and DTA curves were recorded on a 

Shimadzu DTG-60AH and DSC-60A thermo balance, respectively.   
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RESULTS AND DISCUSSION 
The ligand, H4Lo, H4Lm and H4Lp were obtanined from the reaction of 1, 2-Bis (oamino-

phenoxy) ethane, 1, 2-bis (m-aminophenoxy) ethane and 1, 2-bis (p-aminophenoxy)-ethane with 1-

chloro-1, 2dihydroximinopropane. The analytical data of [Zn2(H3Lo)2(OAc)2].H2O, 

[Zn2,(H2Lm)2(H2O)2].H2O and [Zn2(H3Lp)(OAc)2]-2H2O complexes indicate 2:2 metal to ligand 

stoichiometry. Additional analytical data are given in Table. 
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H NMR results: 
The H NMR spectral results obtained for H4Lo, H4Lm and H4Lp with their Zn (II) complexes 

in DMSOd6, together the assignments, are given in Table. In the1H NMR spectrum of H4Lo, there are 

deuterium exchangeable four signals at 12.08, 11.36, 1082 and 10.14 ppm, as singles, due to the –

OH protons. In the 1H NMR spectrum of H4Lm, four signals are observed for the protons since the –

OH protons of the oxime groups are nonequivalent4-6. In H4Lm, the chemical shfts of –OH protons 

are observed at about 11.92, 11.45, 10.89 and 10.07 ppm as singlets. In the 1H NMR spectrum of 

H4Lp, since the –OH protons of oximes are non-equivalent in the (E, E)-form, four peaks were 

observed for the protones1-3. In this ligand, chemical shifts of –OH protons ewer observed around at 

10.75, 10.50, 10.38 and 10.25 ppm a singlets the singlets of these ligands, which belong to –OH, 

disappear after the addition of D2O. A single chemical shift for the –OH proton indicates that the 

oxime groups prevail in the antiform1-3. In 1H NMR spectra of H4Lo, H4Lm and H4Lp the deuterium 

exchangeable protons of NH group appear as singlets at δ=6.44 and 6.19 ppm for H4Lo, at δ=6.49 

and 6.11   ppm for H4Lm, at δ=5.75 and 5.44 ppm for H4Lp. 

In the 1H NMR spectrum of [Zn2 (H3Lo)2(OAc)2]-H2O, [Zn2 (H2Lm)2(H2O)2]-2H2O and [Zn2 

(H3Lp)2(OAc2)2]-2H2O, only slight differences between those of the ligands (H4Lo, H4Lm and H4Lp) 

and their Zn (II) complexes were observed while the chemical shift of D2O exchangeable NH 

protons were observed at δ=6.63 and 6.49 ppm, as doublets, for [Zn2 (H3Lo)2(OAc)2]-H2O, at δ=6.58 

and 6.41 ppm, as doublets, for [Zn2 (H2Lm)2(H2O)2]-2H2O and at δ=6.73, 6.550, 6.33 and 6.49 ppm, 

as singlet’s. 
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IR Results: 

The characteristic infrared spectrum data are given in Table and representative spectrum of 

one of the ligand H4Lo and its Zn (II) complexes is shown in figs. 

The broad bands  within the range 3423-3247 cm-1 for H4Lo, 3370-3203 cm-1 for H4Lm and 

3400-3208 cm-1 H4Lp can be attributed to stretching vibrations of free ν (OHNH) and intermolecular 

H-bonding. The observed negative shift of ν (C=N) stretching in the IR spectra of 

[Zn2(HyLx)2X2]nH2O complexes (x: o, m and p; y=3, 2, 3;  X: OAc, H2O and OAc; n: 1, 2 and 2, 
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respectively) 1599, 1596 and 1641-1604 cm-1, respectively, relative to free H4 Lx ligands 1615, 1593 

and 1670 cm-1. Respectively, indicates the participation of the azomethine nitrogen and/or oxygen 

atoms of ligands in coordination with the Zn (II) ion. The IR spectra of [Zn2 (H2Lx)2X2]-nH2O metal 

complexes were characterized by the appearance of significant absorption bands in the region 1690, 

1684 and 1739 cm-1, respectively, due to ν(O-H….O)9. 
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The broad bands  within the range 3423-3247 cm-1 for H4Lo, 3370-3203 cm-1 for H4Lm and 3400-

3208 cm-1 H4Lp can be attributed to stretching vibrations of free ν (OHNH) and intermolecular H-

bonding. The observed negative shift of ν (C=N) stretching in the IR spectra of [Zn2(HyLx)2X2]nH2O 

complexes (x: o, m and p; y=3, 2, 3;  X: OAc, H2O and OAc; n: 1, 2 and 2, respectively) 1599, 1596 

and 1641-1604 cm-1, respectively, relative to free H4 Lx ligands 1615, 1593 and 1670 cm-1. 

Respectively, indicates the participation of the azomethine nitrogen and/or oxygen atoms of ligands 

in coordination with the Zn (II) ion. The IR spectra of [Zn2 (H2Lx)2X2]-nH2O metal complexes were 

characterized by the appearance of significant absorption bands in the region 1690, 1684 and 1739 

cm-1, respectively, due to ν(O-H….O)9. A sharp band observed between 1078-1053 cm-1 in ligands 

and Zn (II) complexes are assigned to the ν (N-O) vibration. The shifts of N-O absorbance to lower 

energy are consistent with the protonation occurring at the hydrogen-bridged oxime oxygen atoms, 

yielding a covalent O-H bond. The formation of O-H bands results in the removal of electron density 

from N-O bondand corresponding increase in the No bond length and decreased NO stretching 

vibration10. The ν (O-H) stretching band observed at 3423, 3370 and 3400 cm-1 in the IR spectrum of 

H4Lo, H4Lm and H4Lp, respectively, together with the existence of a H-bridge ν (N-O) stretching in 

the IR spectra of the [Zn2(H3Lo)2 OAc)2]-H2O, [Zn2(H2Lm)2(H2O)2]-2H2O and [Zn2(H3Lp)2(OAc)2]-

2H2O complexes provide support for MN4O2-type, MN3O3-type and MN2O2-type coordination in the 

complexes, respectively.  
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