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ABSTRACT

Terephthalaldehyde on reaction with 2-aminopherad a2-aminothiophenol yielded a new series of paiyate
Schiff's base ligands @H* and HL"). Dibasic tetradentate coordination of the compdsirin their [ML,]
complexes [M = Ni(ll), Cu(ll) and Zn(I1)] has beeastablished on the basis of analytical and spectedh.
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INTRODUCTION

There has been a steady growth of interest in yhéhesis, structure, and reactivity of Schiff badeg to their
potential applications in biological modeling, dgsis, design of molecular magnets [1-3] and in siyathesis of
important drugs, such as antibiotic, antiallerginficancer and antitumor [4,5]. Intramolecular log#n bonding
between OH hydrogen and C=N nitrogen atoms of $diases determines the properties of various mtdecu
systems and plays a significant role in many biaghal mechanisms [6]. Schiff bases have been exelgused
as ligands in coordination chemistry because df #isecellent donor abilities [7-11]. Schiff base tadecomplexes
have many industrial uses, especially in catalys#, dying [13] and analytical chemistry [14]. Atiugh the
coordination compounds of Schiff bases of tereghtiahyde have been extensively studied [15-1§]onts are
scanty on Schiff bases derived from terephthalgldetandortho substituted aromatic amines. Presence of such
metallizable groups at suitable position markediffuences their coordination characteristics [128. part of our
investigation on Schiff bases and their metal cexpd [9-11,19-21], we report herethe synthesis and
characterization of a new series of Schiff basexlypeed from terephthalaldehyaéth 2-aminophenol and 2-
aminothiophenol. Typical metal complexes of thégand systems were also studied.

MATERIALSAND METHODS

Carbon, hydrogen and nitrogen contents were detedrby microanalyses (Heraeus Elemental analynerhsetal
contents of complexes by AAS (Perkin Elmer 2380)e TV spectra of the compounds in methanol°(¥) were
recorded on a JASCO V-550 UV-Visible spectrophottamelR spectra (KBr discs) on a JASCO FT/IR 4100
instrument,'H NMR spectra (CDGlor DMSO-@) on a JE02 JMS 60011 NMR spectrometer and massrapm a
JEOL-JMS 600H, FAB mass spectrometer. Molar cothee of the complexes was determined in DMF €10
mol/L) at 281°C. Magnetic susceptibilities were determined atmdemperature on a Guoy type magnetic balance
at room temperature (28°C) using Hg[Co(NCS]) as standard. All the chemicals and solvents vedreeagent
grade (Merck, Fluka and Sigma-Aldrich) and weredus@hout further purification.
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Synthesis of H,L?

An ethanolic solution of 2-aminophenol (2.18 g, 2.Mol, 20 mL) was mixed with an ethanolic solutioh
terephthalaldehyde (1.34 g, 0.01 mol, 20 mL) arldixed for ~5 h and kept overnight. The resultimjuson was
then poured into hot water. The precipitate formeas filtered and recrystallised from hot metharmlget
chromatographically (TLC) pure compound.

Synthesis of H,L"

A methanolic solution of terephthalaldehyde (1.30®1 mol, 20 mL) was added to a methanolic sofutf 2-
aminothiophenol (2.50 g, 0.02 mol, 20 mL) and etrfor ~ 9 h in a closed flask maintaining the teragure at
~6(PC. The precipitate formed was filtered and recijised from hot benzene to get chromatographicéliyC)

pure compound.

Synthesis of metal complexes of H,L?

A concentrated aqueous solution of metal(ll)acef@tél mol) was added to a methanolic solutionhef ligand
(3.16 g, 0.01 mol, 25mL) and the mixture was refldixfor ~4 h. The precipitated complex on coolinggdom
temperature was filtered, washed with water, thgh methanol and dried in vacuum.

Synthesis of metal complexes of H,L"

A concentrated methanolic solution of metal(ll)atet(0.01 mol) was added to the ligand in benz8r&0¢, 0.01
mol, 20 mL) and the mixture was refluxed for ~2The precipitated complex on cooling to room tempeeswas
filtered, washed with water, then with hot benzand dried in vacuum.

RESULTSAND DISCUSSION

Elemental analytical data (Table 1) of the Schidbbs suggest that the condensation between teatgdtithyde
and 2-aminophenol/2-aminothiophenol has occurratiénl:2 ratio as in figure 1. The compounds aystatline in
nature and are soluble in common organic solvdittsy formed well defined and crystalline complewdth Ni(ll),
Cu(ll) and Zn(ll) ions. The analytical data (Tahl¢ together with non-electrolytic nature in DMF ésific
conductance <I®*cm™; 10° M solution) suggest [M.,] stoichiometry of the complexes. The Ni(ll) and(En
chelates are diamagnetic while Cu(ll) complexesagtbnormal paramagnetic moment. The observedHRIMR
and mass spectral data of the complexes are fotigistent with figure 2.
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Figurel. Structure of the Schiff bases
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M = Ni(ll), Cu(ll) and Zn(ll)
Figure 2. Structure of the metal complexes of Schiff bases
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Table:- 1 Physical and analytical data of HoL? H,L" and their metal complexes

. Elemental Analysis:
Comp(;und/ II\/IoIecuIar YIO(/Eld NACI::’ gm Found (Calculat)(/ed)%
ormula 0 C H N M
HoL? 75.70 5.10 8.82
CocHeNoO; 00 202 - (75.95) (5.06) (8.86)
HoL? 0 20 ] 68.78 450 8.02
CooH1eNS (68.97) (4.60) (8.05)
[Nia(L?),] 55 =300 ) 64.22 3.74 7.49 15.52
CacH2eNaNi,O, (64.39) (3.76) (7.51) (15.75)
[Nio(L%)] 50 300 ] 59.18 3.44 6.82 14.42
CacHoeNaNizSy (59.30) (3.46) (6.92) (14.51)
Cus(L?); 63.44 372 732 16.74
c‘,c[Hzgc(uz)rxl]‘lo4 50 | >300 | 176/ g3 57 (3.71) (7.42) (16.83)
Cuy(L" 58.51 341 6.75 15.48
c4£Hzgéu2)ri|]434 60 | >300 | 174 5540 (3.42) (6.84) (15.51)
[Zna(L?)] 50 =300 ) 63.36 3.61 7.32 17.11
CacH2eNLOaZ1; (63.26) (3.69) (7.38) (17.23)
[Zna(LP)] 60 300 ] 58.28 3.42 6.70 15.74
CacHoeNaSiZn; (58.34) (3.40) (6.80) (15.89)

Infrared spectra

The IR spectra of the Schiff bases in the 1600-1880 region showed a strong band@620 cm' due to C=N
stretching vibration [9,22] and no other band isarlved in this region indicating the involvemenboth aldehydic
groups of terephthalaldehyde in Schiff base foromtiThe comparatively low value ®C=N suggest that apart
from conjugation intramolecular hydrogen bond soahvolved between azomethine nitrogen and OH/&idmat
ortho position. Several medium intensity bands are agoem the 1580-1600 chregion of the spectra due to the
stretching of various C=C vibrations. That the compuds exist in the intramolecularly hydrogen bonftedh [22]
as in figure 1 is clearly evident from the broaddappeared in the region 2300-3500'cm

In the IR spectra of all the complexes the stroagcbat11620 cri due to conjugated free azomethine group of the
ligand disappeared and instead a new strong bamehagd af11580 cn due to metal bonded C=N function [9,23].
The broad band in the region 2300-3500"@hthe ligand cleared up in the spectra of alldtheplexes confirming
the replacement of the hydrogen bonded OH/SH pripmmetal ion during complexation. Spectra of &k t
complexes show additional medium intensity band$én420-480 and 520-570 ¢megion presumably due tdv-

O andvM-N vibrations [23]. Thus the observed IR specttata strongly suggest that the phenolic oxygerl thi
sulphur and the imino nitrogen are involved in etoation with the metal ion. Important bands thpeared in the
spectra are given in Table 2.

Table:- 2 Characteristic | R stretching frequencies (cm™) of H,L? H.L" and their metal complexes

Compound| C=N M-N M-O
H,L? 1622 - -
H,LP 1618

[Ni(L);] | 1580 | 550, 520| 450, 42§
[Ni(LP),] | 1584 | 565, 536| 475, 436
[Cu(C%);] | 1589 | 568, 522| 478, 434
[Cu(L"),] | 1583 | 578,530| 468, 424
[Zna(L9);] | 1586 | 546, 524| 462, 422
[Zn/(L%),] | 1582 | 570, 542| 472, 424

'H NMR spectra

The'H NMR spectra of KL% and HL" displayed two proton signals &t12.50 and5.60 ppm respectively due to
intramolecularly hydrogen bonded phenolic and tipiadtons [21]. The two proton signals & 6 ppm are due to
methine protons [24]. The aryl proton signals a@ysesved in the rang®6.80-7.80 ppm as a complex multiplet. The
integrated intensities of all the signals agred wih the figure 1of the compounds.

In the '™H NMR spectra of the diamagnetic Ni(ll) complexée signals due to the OH/SH protons disappeared
indicating their replacement by the metal ion dgr@omplexation [21]. The methine proton signaltshifslightly to

low field indicating the complexation through azdhiee nitrogen. The integrated intensities of ladl signals agree
well with the figure 2of the complexes. The assignments of various prsignals observed are assembled in Table
3.
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Table:- 3 *H NMR spectral data (8, ppm) of HoL?, H,L" and their Ni(l1) complexes

Compound| OH/SH Methine Aryl
HL? 1250 (2H)| 6.02 (2H) 6.88-7.78 (12H)
H,LP 5.60 (2H) | 6.08 (2H)| 6.80-7.72 (12H)
[Niz(L),] - 6.22 (4H) | 6.92-7.68 (24H
[Nio(L%),] - 6.28 (4H) | 6.88-7.70 (24H

M ass spectra

The mass spectrum obE shows intense (P+1) peak at m/z 317 corresporidiitg formulation [25]. Peaks due to
the elimination of OH, phenyl rings, PhN, PhN=@kt are observed in the spectrum. The FAB mass spaatfu
the Cu(ll) complex of K.? shows molecular ion peak of appreciable intensityresponding to [GiL,]
stoichiometry. Peaks correspond foaind fragments of Lare also present in the spectrum [26]. The spectritthe
chelate contains a number of fragments containopgper in the natural isotopic abundance. Importaagments
appeared in the spectra are given in Table 4.

Table:- 4 Mass spectral data of H,L*and its Cu(l1) complex

Compound Mass spectral data (m/z)

H,L? 317, 299, 282, 209, 196, 120, 102
[Cux(L®),] | 760, 758, 756,754, 481,479, 587,585, 455,453, 339, 120

UV spectra

The UV spectra of the Schiff bases show two broaddbs with maxima at ~360 and ~260 nm due to thewsr

n- 1t and 1 1¢* transitions. The absorption maxima of the metatlates bear close resemblance with the free
ligand which indicates that no structural altematwf the ligand has occurred during complexatioowelver the
values shifted slightly to longer wavelength indileg the involvement of the azomethine groups intahe
complexation [19].

CONCLUSION

Two new Schiff base ligands have been preparechbycondensation of terephthalaldehyde with 2-anfieapl
and 2-aminothiophenol. Analytical, IRd NMR and mass spectral data revealed a 1:2 prdduehich both the
carbonyl groups of terephthalaldehyde are invoiwe8chiff base formation. Analytical, physical asjgectral data
of the [M,L,] complexes of Ni(ll), Cu(ll) and Zn(ll) showed thibasic tetradentate coordination involving the
imino nitrogens and phenolic oxygens/ thiol sulpkurere the intramolecularly hydrogen bonded phémol/
protons are replaced by metal cations.
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