Available online www.jocpr.com

Journal of Chemical and Phar maceutical Resear ch, 2015, 7(8):531-535

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Synthesis and characterization of some transition metal (I11) complexeswith
1,2,4-triazole schiff base

Ali Hasan!, Amee A. Ameer? Ahmed Ahmed* and Emad Y ousif*

'Department of Chemistry, College of Science, Al-Nahrain University, Baghdad, Iraq
“College of Engineering and Computing, Al Ghurair University, Dubai, UAE

ABSTRACT

New five metal complexes of Cu(l1), Cd(I1), Sh(l1), Zn(I1) and Ni(Il) with Schiff base ligand 4-(Benzylidene-amino)-
5-pyridin-4-yl-4H-[ 1,2 4] triazole-3-thiol were synthesized in ethanol as a solvent. The new compounds were
characterized by different physicochemical techniques such as melting point, flame atomic absorption, elemental
analysis CH.N.S FT-IR, UV-visible spectrophotometry, '"H NMR, conductivity and magnetic susceptibility
measurements. The Schiff base ligand acted as bidentate and coordinated to the metal atoms via the azomethine-N
and Satom of thiol group. From the spectral studies, square planar geometry was proposed for the copper complex.
The other complexes were proposed to be tetrahedral.
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INTRODUCTION

Workers interested in synthesizing and studyingdinectural aspects of metal complexes containuighsir and
nitrogen donor ligands because of their increagingsiological importance and the active role plapgdcertain
metal ions coordinated to them [1-4]. The chemisfry{,2,4-triazole compounds has attracted widegpedtention
due to their diverse biological activities, esplgias antimicrobial agents [5]. Triazole are hetsiclic compound
featuring five member ring of two carbon atoms &mé&e nitrogen atoms as part of the aromatic sy$t¢nihere
are two types of triazoles, the 1,2,3-triazoles #ad1,2,4-triazoles [7,8]. Tatumerisim form coolckur in triazole
[9]. Several compounds containing 1,2,4-triazolegriare well known for drug synthesis [10]. 1,2,4aZole

containing amino group is also important for obitagnvarious Schiff's bases with well-establishediraicrobial

properties [11]. The synthesis of high nitrogen taoring heterocyclic systems has been attractirgeasing
interest over the past decade because of thetyutilvarious applications[12].

Schiff's bases are the compounds containing azimetjroup (HC=N). They are condensation productsetdnes
or aldehydes with primary amines and were firsoriegad by Hugo Schiff in 1864 [13]. Schiff's basdsatiphatic

aldehydes are relatively unstable and are readilynperized while those of aromatic aldehydes, hguan effective
conjugation system, are more stable. Schiff's bdseised from triazole were reported to possessmaerobial, anti
anxiety, anti depressant, plant growth regulatarvily [14]. As ligands, Schiff's bases have besxtensively
studied. The azomethine group (HC=N), supportedther electron donor groups form stable chelatés miany
metal ions. Schiff's bases have often been usethalsiting ligands in the field of coordination chistny and their
metal complexes are of great interest for manysydaiis well known that N and S atoms play a kel rin the
coordination of metals at the active sites of nwwuermetallobiomolecules [15]. The attention Schie metal
complexes have earned was because they have iaflusintifungal, antibacterial, anticancer and fedal

applications [16,17,18]. In this work, we repor fbreparation of a new series of some of such retaplexes.

531



Amee A. Ameer et al J. Chem. Pharm. Res,, 2015, 7(8):531-535

EXPERIMENTAL SECTION

All used chemicals were of analytical analar gradetal salts used in this study are Copper ac&atéCHCO,),,
Cadmium acetate dihydrate Cd (§3D,),.2H,O, Tin chloride SnG| Zinc acetate dihydrate Zn (GEO,),.2H,0
and Nickel nitrate hexahydrate Ni(N@6H,0O. The metal analyses were performed by using GESHame Plus
Atomic Absorption Spectrophotometer. The elemeAtalysis (C.H.N.S) of compounds was carried ouhviaM-
1108. The electronic spectra were recorded on m&tiu UV-160 Spectrophotometer. FTIR spectra wererded
using FTIR.8300 Shimadzu spectrophotometer as iSsl Magnetic susceptibility measurements wererdeted
using Magnetic Susceptibility Balance Johnson Mattat room temperature. The molar conductance vezsuned
in ethanol as a solvent at room temperature usiigWMonductometer. Melting point apparatus of Gakamp
M.F.B-60 was used for the determination of meltpraints. The spectra dH NMR were recorded on a Bruker
Ultrasheild 300 MHZ, using deuterated DMSO-d6 as #olvent and tetramethylsilane, TMS as the interna
standard.

2.1. Synthesis of 4-(Benzylidene-amino)-5-pyridin-4-yl-4H-[1,2,4]triazole-3-thiol (L)

The Schiff base ligand was prepared by the condiensaf respective aldehyde & amino compound. A tomie of
4-Amino-5-pyridin-4-yl-4H-[1,2,4]triazole-3-thiol 1g, 0.005mol), benzaldehyde (0.005mol) and 4-5 sirop
glacial acetic acid in ethanol medium was reflued 3 hrs [19]. The resulting solution was cooledroom
temperature and the precipitated solid, was fitteseashed with cold ethanol and recrystallized fiooh ethanol,
Scheme 1.
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4-Amino-5-pyridin-4-yl-4-[1,2,4]triazole-3-thiol

C,HsOH
Ar-CHO | Glacial acetic acid
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N—/N
SH
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4-(Benzylidene-amino)-5-pyridin-4-ylH[1,2,4]triazole-3-thiol
Scheme 1. General step of preparation of theligand (L)

2.2. Synthesis of metal complexes:

A solution of the suitable metal salt [Copper @dbtetate, Cadmium (Il) acetate dihydrate, Tin (Hocide, Zinc (l1)
acetate dihydrate, Nickel (ll) nitrate hexahydraghot solution of the ligand were mixed in 2:igghd : metal)
molar ratios. The resulting mixture was stirred emdeflux for 1h whereupon the crystalline colu@mplexes
precipitated. Thereafter, crystalline complexesvifoseparated. The complexes were filtered and ecstith hot
alcohol. The products were dried at room tempeegi20].
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RESULTSAND DISCUSSION

The physical analytical data, melting point andvedatal analysis of ligand (L) and its complexesgiven in Table

1. The percent’'s of Cu(ll), Cd(ll), Sn(ll), Zn(lland Ni(ll) in metal chelates were estimated by Baatomic
absorption spectroscopy (F.A.A.S) using GBS-933melaPlus Atomic Absorption Spectrophotometer. The
calculated values were in good agreement with xpermental values and the melting points wereshadicating
the purity of the prepared compounds.

3.1. FTIR spectra

The structure of the prepared ligand (L) and théain@) complexes were confirmed by infrared spestopy. The
characteristic bands in the IR spectra of ligan)l dhd its metal (II) complexes are reported in €aBl The
disappearance of original bands at 3250, 3213 88 tm'" due to amino (Nb) and aldehyde (CHO) groups and,
in turn, the appearance of a new band at 1656 assigned to the azomethine (-C=N) linkage provigetle to the
condensation of amine with aldehyde resulting anfdrmation of the desired Schiff base [21]. ThesfiRctra of the
Schiff base ligand exhibited bands at 2660, 18856, 1570, 3032 and 682 ¢mespectively assigned to the
vibrations (S-H), (C=N) triazole ring, (C=N) azorgte, (C=C), (C-H) aromatic and the last one isstoetching of
(C-S) bond [22,23]. The tatumerisim form could actitutriazole. As a result, the band at 1286'amssigned to the
(C=S) vibrations could be observed in the spedtth® ligand [24]. It is reasonable to expect démmation of the
ligand molecules before complexation; the comptisappearance of the band due/S-H) in the spectra of the
complexes unambiguously supports this view [20]e Behiff base ligand possessed potential donos siieh as
the azomethine linkage (-C=N), and the S atom ol troup, which have a tendency to coordinate \tlign metal
ions [23]. The azomethine group, appearing at k866in the free ligand, is shifted to lower frequetiyy3-12 cm
in the complexes, and a new band appearing at¥8em" due tov(M—N) vibrations indicating the involvement
of azomethine nitrogen atom in coordination [25hwever, the band appearing at 682’cdue to (C-S) vibration
in the spectra of the ligand shifted to a highegérency by 2—16 cindue to increasing of the bond order of carbon-
sulphate bond, indicating the participation of i@tom in complexation. This coordination was sufgsbby the
appearance of a new band at 427-454 assigned to (M-S) [26]. All other bands such a<CCE-H aromatic
remain unchanged in the spectra of the ligand &edt orresponding metal complexes because theynaire
participating in the complexation [27]. Thus, thessults establish that the ligand chelates withkatiens through
the deprotonated sulphur of the (thiol) group dmrtitrogen of the Azomethine group as bidentatnid, Fig. 1.

LW
=

Where M = Cu (ll), Cd(ll), Sn(ll), Zn(Il) or Ni(ll)
Figure 1. structure of the complexes

Table 1 Physical data of new ligand (L) and its metal complexes

. ) ) . } . Metal
Compound  Colour  M.P.(°C) Y(lo(/eol)d MoI’arLratlo VI\\/I/t Elemental analysis theoretical (Experimental) percentage
) ) C% H % N % S% Found Calc.
59.78 3.91 24.91 11.38
L Yellow 215-217 67 281.34 (59.75) (3.80) (24.38) (10.20)
Dark i 53.71 3.51 22.38 10.23
Cul, green 241-243 88.2 1:2 626.22 (52.85) (3.33) (21.74) (9.65) 10.15 10.05
Off . 49.82 3.26 20.75 9.48
CdL, white 252-254 58.7 1:2 675.08 (50.55) (2.93) (21.06) (8.65) 16.66 15.95
X 49.36 3.23 20.56 9.40
Snly Yellow 226-228 7441 1:2 681.38 (49.18) (3.65) (19.74) (8.68) 17.43 17.48
Pale . 53.55 3.50 22.31 10.20
Znl, yellow 192-194 61.58 1:2 628.06 (53.19) (3.64) (21.62) (10.51) 10.42 10.36
NiLs Green 237239 728 12 62136 Q413 854 2255 1031 945 983

(54.66)  (3.01)  (22.05)  (10.78)
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Table 2. Diagnostic FTIR bands of the ligand and complexes (cm™)

Comp. Triazoler C=N  Azomethine/C=N vC-S vS-H vM-N VvM-S

L 1629 1656 682 2660 -
Cul, 1610 1653 694 - 528 436
CdL, 1612 1650 693 - 530 454
Snl, 1618 1642 682 - 531 430
Znl, 1614 1649 696 - 534 427
NiL , 1614 1647 698 - 539 451

3.2. Nuclear M agnetic Resonance

The'H NMR spectra of free ligand was recorded in DMS®-the formation of imine group is established g t
loss of signal due to the aldehyde group of berside at 9.7 in th&H NMR spectra [28]'H NMR spectrum of

ligand shows the signals (ppm) at 7.311 (m, 5SHHA\r8.018,7.788 (d,d, 4H, Ar-H), 2.522 (s, 1H, SB)18 (s,

1H, N=CH).

3.3. Electronic spectra

The electronic spectra of the Schiff base ligand alh complexes in I8 M DMSO solution at room temperature
and resulting data are listed in Table 3. The U¥gie spectrum of ligand showed three bands at 263,and 331
nm. The former two bands are due to #he* transitions within the aromatic ring and remalmast unchanged in
the spectra of metal complexes while the third besndue to the m* transitions of azomethine group and also
observed in the spectra of metal complexes withghtsshift to lower wavelength, indicating coordtion of the
ligand to metal centre [29].

Table 3. Electronic spectrain DM SO solvent for the prepared ligand and its metal complexes

Comp. Absorption Bands(nm) Assighment

L 263, 307, 331 7-m*, T-m* ,n-m

Culy 263, 307, 326,494  n-n*, n-n* ,n-n*, 2T, — °E
CdL, 265, 306, 320 T-m*, T-m* n-m

Snl 263, 307, 329 7-T*, T-m* n-m

Znl, 266, 307, 319 T-T*, T-m* n-m*

NiL» 263, 307,323,591  n-n*, n-n* ,n-n*, *Tam — *Tae

In the electronic spectra of copper and nickel dem®s, one new band appears which may be assigndedt
transition. The Cu(ll) complex exhibits d-d traimit band centred at 494 nm, attributable to’he— °E transition
suggesting square geometry [30]. The Ni(ll) com@baws a band at 591 nm, which may be assigndubfﬁ';(p)
— 3Tl(p) and 3T1(F) — 3A2(F transition, respectively in a tetrahedral enviremin[31]. Other complexes were
diamagnetic as expected for @bns, so that no (d-d) transition can be expeitete visible region [32].

3.4. Magnetic measurements and molar conductivity

The magnetic moment measurements of compounds wemsed out at 25 °C. Magnetic susceptibility
measurements provide sufficient data to chara&etie structure of the complexes. The magnetic morfor
Cu(ll) complex was approximately 1.62 B.M. This walrefers to square planar structure while theevaluNi(ll)
complex is approximately 2.74 B.M. leading to sigjge high spin tetrahedral structure [33]. Cd(8n(Il) and
Zn(ll) complexes are diamagnetic and there weremagnetic moment recorded in this study [32]. Thdamo
conductivity value of all complexes has been messim ethanol as a solvent at concentration 6f M0at room
temperature. This measurement was carried outteyrdime whether the solution was an electrolytél@d shows
the molar conductivity measurements of complexeshaws that all the prepared complexes were faarmk non-
electrolyte [34]. Based on the results obtainedmfrepectral study, magnetic moment and conductivity
measurements, all complexes exhibited distortedhhtetiral geometry except Cu(ll) complex (distorsepiare
planar) [35].

Table 4. Conductivity measurement and magnetic moment of L and its complexes

Comp. ConductivityS/cm) Magnetic moment (BM)

L
Cul 11.4 1.62
CdL; 21 0
Snle 14.78 0
ZnL, 18.4 0
NiL, 22.8 2.74
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CONCLUSION

This paper describes the synthesis and charadternizaf a Schiff base derived from 1,2,4-triazoldaits five
complexes. The ligand acts as a bidentate and ic@ted through azomethine-N, and thiol-S leadingh®
formation of five member ring chelate. General cinees of the complexes are shown in Fig. 1. Th@lCdén(ll),
Zn(ll) and Ni(ll) complexes probability show tetedral geometry, while Cu(ll) complex probabilityosts square
planar geometry.
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