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Abstract
The study include preparation of tetradentate azo azomethen ligand type (N.O,).This

ligand preparation from condensation reaction between salicylaldehyde derivative containing
azo group and o-phenylen diamine compound. This ligand has been identified by the many
spectral methods such as floural transform Infrared (FTIR), Ultra violet — visible (Uv — vis.),
elemental analysis and melting point measurement. Tetra chelate complexes of above ligand
with Cu(ll), Ni(ll) and Co(ll) were prepared. The (matel : ligand) (M:L) molar ratio measured
by molar ratio method, and the result ratio was (1:1) for all complexes. These complexes were
characterized by above spectral method in addition to atomic absorption spectra, molar
conductivity measurement and magnetic susceptibility. The FTIR spectral data showed
deprotonnated ligand and coordenated with matel ion. The Uv-vis. and magnetic susceptibility
results showed the proposed geometrical shapes were squar planner configuration for all
complexes Fig.3 From the physical properties and calculation of thermodenamics parameter
explanation this reaction was exothermic and spontaneous.
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Introduction

Azo azomethen ligand and its complexes containing deferent metal ion such as Ni, Cu and Co

studied widely were used in many fields such as ionic selective? liquid crystal®® and biological
system®”.Azo azomethen ligands contain azo group(-N=N-) and azomethen group (-C=N-) prepare
by two procedurein the first (method A) involve shiff base preparation from condensation reaction
between carbonyl group and amine compoundand was added diazonium salt, prepared in the usual
way®. The second procedure (methodB) starting of diazonium salt preparation and was added
condensation product. In this researchhave been prepared ofof azo azomethen complexes and
investigated using different chemical techniques. Because of the good thermal stability of this
complexes have been thermodenamics study of complexes to found thermodenamics parameter
(AH, AS,AG).
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Experimental

Chemicals

All chemicals used in this work imported from (BDH, Aldrich and Merk) , including aniline, 4-
Methoxyaniline , O-phenylendiamine , ET-OH salicylaldehyde , CuCl,.2H,0 , NiCL,.6H,0 ,
CoCl,.6H,0 and DMSO

Preparation of Ligand (azo azomethen compound).
Azo azomethen was prepared by two stepes.

preparation of azo salicylaldehyde compounds.

a. preparation 5-(phenyl azo)-2-hydroxy benzylaldehyde (R1).

This compound was prepared by adding ethanolic solution (0.01 mol, 1.22gm) salicylaldehyde
in basic medeia to diazonium chlorideprepared from diazonation reaction reactionto aniline at
0°C(as showen in scheml).

b. preparation5-(4-methoxyphenyl azo)-2-hydroxy benzylaldehyde (R2).

This compound was prepared by adding ethanolic solution (0.01 mol, 1.22gm)
salicylaldehyde in basic medeia to diazonium chlorideprepared from diazonation
reaction reaction to 4-methoxy aniline at 0°C (as showen in schem 1).

preparation of ligand (L).

Ligand was prepared by reflux(2h) to mixture ethanolic solution from (0.001 mol, 0.226gm)
(R1), (0.001mol, 0.24gm) (R2) and (0.001mol, 0.108gm) O-phenylen diamineand adding 2 drops
glacal acitic acid(as showen in scheml).

preparation of complexes.

Complexes ion of above ligand have been preparation by reflux (30 min.) to mixture of
ethanolic solution from matel salts (CuCl,.2H,0, NiCL,.6H,0 and CoCl,.6H,0) and ligand at (1:1)
ratio (Fig.3). Physical properties and elemental analysis to azo azomethen ligand and it's complexes
as showen in table 1.

Thermodenamics parameter measurements.
Thermodenamics parameter have been calculate by using of the following
equation.

Log Kz AH (Tz_Tl)

K. 2303 T,T,

AG =-RT In Keq

AG =AH - TAS
The data show in table 2.
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Table -1- physical properties and elemental analysis of ligand and it's complexes.

Compound color M.P | Yiel | Molecular formula Cal. (Exp.) %
d
oC (M.Wt)
% C% H% N% M%
L Dark 238-240 (C33H26N603) 71.48 4.69 15.16
orange (72.32) | (4.61) | (15.12)
CuL2 | Brown| 341-343| 77| [(CssHaNgOs)Cul| 64.33| 3.89| 13.64| 10.32
(56.05) | (3.85) | (13.59) | (9.95)
NiL2 Red | 336-338| 74| [(CssHuNgO3)Ni]| 64.84| 3.92 13.75 9.61
(65.45) | (3.90) | (13.71) | (9.12)
CoL2| Dark| 320-322| 72| [(CssHuNeOs)Co]| 64.81| 3.92 13.74 9.64
brown (65.32) | (3.89) | (13.68) | (9.21)
Nano,, HCI + -
R NH, 0—>R N==N CI
0°C HO
Aromatic amine Diazonium Chloride . OH
alkaline
alcohole
2- hydroxy

CHO
R €
OH
N=N

Azosalicylaldehyde

R=-H or -OCH,
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Schem-1- (a). preparation of azo salicylaldehyde , (b). preparation of ligand (L).

Result and discussion.

The azo azomethen ligand has been prepared by two type of reaction, the first one include
coupling reaction to prepared azo compound, and the second condensation reaction to prepared shiff
base compound. The final product is azo azomethen compound. Complexes of above ligand have
been synthesized. Ligand and it,s complexes identified by FTIR, UV-Vible, magnatic
succpitibility, atomic absorption and conductance measurements.

Infrared spectra of the ligand and it's complexes.

The infrared spectral data of the ligand and it's complexes with all ions under the study are
agreement with the expected range (see in Fig.1). Aband in the range (3430-3450) Cm™ is due to
v(OH) vibration hetro cychc Shifting and change location in this band compared with the free
ligand because coordinate metal ion with ligand and deprotonation of this ligand®®. Aweakly band
at (2920 and 2960)cm™*due to v(C-H) © aromatic and aliphatic respectively, and no change in this
band in spectral of complexes. Aband at 1620 Cm™ is due to v(C=N)"*" vibration. Shifting of this
band to lower frequency compared with free ligand at 1605Cm-1 suggesting acoordination of metal
ion throu%h nitrogen atom of azo methen group. Avery weakly band at 1480 Cm™ due to
(-N=N-)*?_ bridage and no change in this band in the spectrum of the complexes New band which
are not present in the spectrum of free ligand at 480Cm-1 and 650Cm ™ are attributed to v(M-N) and
v(M-0) vibration respectively™¥.
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Electronic spectra and magnatic moment.

Azo azomethen ligand (L).

The electronic spectra of the azo azomethen and it's complexes show in Fig.2. Two band
absorption band at 247nm (40486Cm-1) due explanation in the spectrum of the free ligand*®, the
to m— 71* and the other band at 324nm (30864Cm™) due to (n — 7*).

Copper (I1) complexes.

The electronic spectra of the Cu(ll) complex showed two absorption band at (620 and 660)nm
(16129 and 15151)Cm™ corresponding to ( ?Big——» 2Eg) and (*Big—— 2A1g )™, transition
with asquar planner complex. The magnatic moment value of this complex was found to be 1.67
B.M, which can be anormal value for squar planner low spin Cu(l) complex®.

Nickle (11) complexes.

The electronic spectra of the Cu(ll) complex showed two absorption band at (390 and 460)nm
(25641 and 21739)Cm™ corresponding to  ( *A;grm ——sAog) and (‘A9 —» 'Big )™,
transition with asquar planner complex. The magnatic moment value of this complex was found to
be dimagnatic, which can be anormal value for squar planner low spin Ni(ll) complex®®.

Cobalte (11) complexes.

The electronic spectra of the Cu(ll) comflex showed two absorjzotion band at (540 and 580)nm
(18000 and 17500)Cm™ corresponding to  ( “A;g— °T:g) and (‘Aig__,  *Eg )@, transition
with asquar planner complex. The magnatic moment value of this complex was found to be 3.58
B.M, which can be anormal value for squar planner low spin of Co(ll) complex®. The magnatic
moment value and electronic spectral data listed in table 2.

268



The First Scientific Conference the Collage of Education for Pure Sciences 2012

-"-u,‘,\'\(!,"hy vy

Fig.1: FTIR spectra; (a) free ligand , (b)Cu(ll) complexe ,(c)Ni(ll)complexe , (d)Co(ll) complexs
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Fig.2: the absorption spectra; (a) free ligand , (b)Cu(ll) complexe ,(c)Ni(ll)complexe , (d )Co(ll)
complexe
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Molar conductance measurements.

The molar conductance value in DMSO solvent (4.86, 5.62 and 5.75 ohm™*cm? mol™)of the
(Cu, Ni and Co) complexes respectively, indicated that the complexes under study is non
electrolytic nature®. The obtained value suggest that no anions present out side the coordination
sphere. The data show in table 2.

Table-2- Electronic spectra, magnatic moment , thermodenamics and proposed

structure of complexes ion.

complexes |  Absorption peff | Proposed Thermodenamics parameter
bands(cm-1) | (B.M) | structure KK AG _1AH AS
k). mol ik KJ.mol Kl'
KJ.mol 'K

Cul, 16129 1.67 S.P 283.15 -9.09 -60.47 -0.18

15151 293.15 -8.64 -0.17
NiL, 25641 0.00 S.P 283.15| -11.60 -89.52 -0.27

21739 293.15| -10.30 -0.27
CoL, 18000 3.58 S.P 283.15

17500 293.15

M= Cu(ll), Ni(l1) and Co(l1)

Fig.3- proposed structure of complexes

271




The First Scientific Conference the Collage of Education for Pure Sciences 2012

References

1. M. H. Mashhadizadeh, A. Mostafavi, H. Allah- Abadi and I.Sheikhshoai; Sensors and
Actuators B., 113, 930 (2006).

2. M. H. Moshhadizadeh and I. Sheikhshoaie; Talanta., 60, 73(2003).

3. A. Abbas pour, A. R. Esmaeilbeig, A. A. Jarrahpour, B. Khajeh and R. Kia; Talanta., 58, 397

(2002).

Z. Rezvani, A. R. Abbasi, K. Nejati and S. M. Seyedah madian., Polyhedron., 24, 1467 (2005).

Z. Rezvani, B. Divband, A. R. Abbasi and K. Nejati; Polyhedron., 25, 1915 (2006).

Brookers and Croucher P. D; J. Chem. Soc., Chem. Commun. 1493, 2075 (1995).

A. A. Jarrahpour, M. Motamedifar, K. Pakshiv, N. Hadi and M. Zarei; Molecules., 9, 815 (2004).

8. M. Silverstien and G. C. Bassler; "*Spectrometric Identification of Organic Compound" 4™
Edition., J. Wiely and Sons, (1981).

9. G. G. Mohamed; SpectroChim, Acta., part A, 57, 411, (2001).

10. S. Chandra, Singh and V.P.Tyagi; Inorg. Met. Org. Chem., 31(10), 1759, (2001).

11. K. Nakamoto; “Infrared Spectra of Inorcanic and Coordenation Compound" 4™ Ed, J.
Weily and Sons., New York, (1996).

12. G. G. Mohamed, M. A. Zayed and N. E. A. EI-Gamel., Spectrochim, Acta., part A, 58, 3167,
(2002).

13. Z. M. Zaki; Spectrochim. Acta, Part A., 56, 1917, (2000).

14. W. Kemp ""Organic Spectroscopy" 2" Ed (1987).

15. B. N. Figgis, ""Introduction to Ligand Fields™., Interscience; 316,(1966).

16. M. Paulaniadavar and C. Natarjan, Aust. J. Chem., 33, 737 (1980).

17. C.K. Jorgensen, "'Inorganic Complexes", 1" Ed., 138, (1962).

18. R.C. Aggarwal, N. Singh and S. Singh, Polyhedron, 4, 343, (1985).

19.Y. Nishida and S. Kida. Inorg. Nucl. Chem. Lett., 7, 325, (1971).

20. B.B. Kaul and K.B. Pandeya, J. Inorg. Nucl. Chem., 40, 1035, (1989).

21. B. Singh, R. N. Sing and R. C. Aggarwal; Polyhedron., 4, 401, (1985).

4.
S.
6.
7.

272



