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ABSTRACT

The schiff bases and a series of transition metal complexes of Ti(I11), V(I11), Mn(I11), Ru(l11), CO(I1), Ni(I1), Zn(l1),
Cd(I1) and Cu(ll) with a tridentate ligand is derived from the inserted condensation of salicyaldehyde with 4-amino
5-mercapto 1,2,3 triazole in a 1:1 molar ratio. The synthesized complexes were characterized by several techniques
using molar conductance, elemental and spectral analyses, magnetic measurements, Infra-red spectroscopy, NMR,
electronic spectra, Mass spectra particle data. Based on these studies octahedral structures have been assigned to
these complexes.
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INTRODUCTION

Schiff bases have a huge amount of synthetic usesganic chemistry. Especially in ligand a metarsunded by

a cluster of ion or molecule, is used for preparabf complex compound named as Schiff bases[djifSbases
are the compounds containing azimethine gredp& N —). A Schiff base is a nitrogen analog of an aldehgd
ketone in which the- C = 0 group is replaced byxC = N — R) group between the (O) and (N) atoms which play
an important role in the formation of metal com@exand that schiff base compound show photochroraistn
thermochromism in the solid state by proton tranffem the hydroxyl (O) to the amine (N) atom [2jdy are
condensation products of ketones or aldehydesprithary amine according to the following scheme.

R—NH,+R—C—-R—- B>C=N-R+H,0
Where R may be an alkyl or an aryl group.

The formation of a Schiff bases from an aldehyddsetones is a reversible reaction and generatigsplace under
acid or base catalysis or upon heating. The com8uhiff bases are generally solids, which are lagkhysical
strength but at least some form insoluble salth witong acids. Polydentate ligands, such as Sbhiés assisted
by metal ions, provide highly organized supramdigcmetal complexes. Such complexes possess birsitiegand
cavities for various cations, anion and organicauoles [3-4].
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Today, Schiff bases are used as intermediateiéosynthesis of amino acids or as ligands for pegjmen of metal
complexes having a series of different structubaging the past two decades considerable atteti@snbeen paid
to the chemistry of the metal complexes of Schiffsd containing nitrogen and other donors[5,6]. As t
continuation interest of our study of transitiontaieomplexes here we present the synthesis & cteization of
new complex derivatives of 4-amino 5-mercapto 3 jazole.

MATERIALSAND METHODS

All other chemicals employed were of the highestdgr available. Unless and solvents otherwise reagede
reactants and solvents were used as received fiemical suppliers. Ethanol and ether were distiiefbre use.

Preparation of ligand: Figure 1 shows, Salicylaldehyde (.01mol) and 4-a®imercapto 1,2,4 triazole (1.29gm
.01lmol) were mixed in ethanol (20ml) and the migtuvas refluxed for 30 minutes on a water both when
Brownish solution was obtained . Partial evaporation of the solveren a fan gave crystals of the Schiff base
which were filtered washed with ethanol and driedacuo and yield = 70%, M.P =170.
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4- amino S-mercapto 3- methyl 1,24 triazole salicylaldehyde

Figure 1: Preparation of ligand

Characterization of ligand:

The ligand was subjected to elemental analyses ét, Gl to ascertain its molecular composition tRespectra of

the ligand were recorded in KBr phase. The meltiaipt of the ligand was determined by open capillaethod &
uncorrected.

Table 1: Ligand Characterization detail

Elemental Analyses
S. Name & Molecular formula of the M.P Molor
h Colours % of % of % of % of % of
No. ligands ID.T. o H N S cl Conductance
4- amino 5-mercapto 3- methyl 1,2,4 51.20 4.20 23.90 6.83 13.67
L riazole salicylaldehyde Colourless| 1701 50'50) | (4.08) | (22.80) | (5.80) | (12.57) DMSO

Synthesis of M etal Complexes:

General method has been used for the preparatiaht thfe complexes. The Schiff base was preparedliasvs; a
solution of 4- amino 5-mercapto 3- methyl 1,2,4dle (1.29gm,.01mol) was added to a solution lié\dadehyde
(.01mol) were mixed in ethanol (20mol). The resigtimixture was refluxed for 30 minutes on a watshbln the
next step, the metal salt (20ml ethanol) were addethe ligand solution under continuous stirringen the
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complex was precipitate. The obtained coloured ypebtvas separated by filtration washed with distillvater and
ethanol and dried under vacuum. Recrystallizaiomfhot methanol gave the metal complexes [7, 8].

CHARATERIZATION OF METAL COMPLEXES OR ANALYSESAND INSTRUMENTATION:

The complexes were subjected to elemental analyBles. metal was estimated gravimetrically. The molar
conductance of the complexes was measured atilition in DMSO/ methanol or both dilutions at°25indicate

its 1:2 electrolytic nature. The magnetic properti the complexes were studied & infrared andbiésspectra
were recorded. The complexes also subjected tohdreno gravimetric analyses. The colours of comgdewere
noted and their melting point was determined [9,10]

Elemental analyses:
Elemental analyses were performed on a Perkin-EBd% model at the central drug research Institute (JDR
LUCKNOW.

Infra-Red studies:
The Infra red studies of the complexes were reabraléth Perkin Elmer spectrophotometer model 65KBr or
Nujol Phase from 4000cm-1 to 250cm-1 at R.S.I.CDCRUCKNOW.

Conductivity measurements:
Conductivity measurements were carried out by phitit department of chemistry, Bareilly collegereilly. The
conductance of the complex was measured in meti&aBdf1SO.

M agnetic Susceptibility:
The magnetic susceptibility was determined by Gomethod using CuSGH,O as calibrant.

Electronic Spectra:
The electronic spectra of the complexes were rexbhy Beckmann-DU spectrometer.

Table-2: Characterization of metal complex

Name & Molecular formulal 4-amino 5-mercapto-3-methyl 1,2,4 triazole salidghlyde Titanium (1) Chloride
of complexes [ C1cH9N4O].3H,0O.TiCl
Colour Brownish
M.P/D.T 250
% of C % of H % of N % of M % of O
Elemental Analyses 35.79 16.42 13.78 20.82
(34.69) 4.39 (3.69) (15.70) (12.28) (19.32)
Molar Conductance Methanol DMF DMSO
105 80 40
Magnetic Moments in B.M. 171

RESULTSAND DISCUSSION

The Schiff bases are subjected to elemental araly$ee results of elemental analyses (C, H, N, i8) molecular
formula and the melting points are presented inld&b The analytical data for the complexes suggkedt?2
stiochiometry for all the synthesized complexe&,]2]

The elemental analyses for C,H,N & S and graviroeistimation of the metal & chloride indicated #tal ligand
molar ratio in the complex. The melting point oétigand was 19t and that of the complex was 260 This vast
difference in melting points of the ligand and twnplex indicate that the complex has been forriéd is also
supported by other physio chemical studies. Onltaggs comes out to be [{EgN,0.3H,0.TiCl].

Molar conductance:
The determination of molar conductance of the in & methanol 18M dilution at 2%c indicate its 1:2
electrolytic natures.

31
Pelagia Research Library



Archana Saxena Der Chemica Sinica, 2015, 6(4):29-33

M agnetic M oments:
The complex was found to be possessing magneticentof 1.78 B.M., which is slightly higher thare texpected
value of 1.73 B.M. for tsystem like Titanium (Il).

Infra-Red Spectra:

In order to study the binding mode of Schiff bagartetal in the complexes, IR spectrum of the figand was
compared with spectra of the metal complexes. TRe $pectrum of the schiff base shows a mediuengity band
at 3200crit, which may be assigned wO-H) & v(NH) modes[13,14]. The absence of this band infhspectrum
of the complex indicated the deprotonation and equent co-ordination of the phenolic —OH group.sTaiso
indicates the presence of deprotonated thiol fofrhe ligand in the complex.[15,16] The ligand dows exhibit
any band around 2500¢lue tov(S-H) and this indicates the presence of thionenfof the ligand in the solid
state. The free ligand shows a band at 1140due tov(C=S). This band disappears in the I.R. spectrurthef
complex, and a new band appears at 6Lfcrthe I.R. spectra of the complex duev(€=S) mode. Thus the I.R.
spectrum is indicative of sulphur co-ordination€TItR. spectrum of the ligand exhibits a band &t0béi*, which
may be assigned to(C=N). This band shifts to lower side in the |.Restra of the complex. This indicates co-
ordination through nitrogen atom of the azomethjmeup. It appear, therefore the ligand is actingdémsic
tridentate ONS donor[17,18].

Co-ordination Water:

The presence of co-ordinated water molecules ircdineplex may be infra red by the appearance of aa3300 &
800cn in their spectra of the complekhis is also supported by thermo gravimetric aredysvhich shows the loss
of water molecules around 1%0

Electronic Spectra:

The electronic spectra absorption spectra are ofegg helpful in the evaluation of results furnidhby other
methods of structural investigation. The electrorspectral measurements were used for assigning the
stereochemistry of metal ions in the complexesdbasethe position and no. of d-d transition peaks.

The Electronic spectra of the complex show a bantBa00 Cri, which may be assigned to d-d transition. The
value of d-d transition corresponds to crystaldfigplitting energy. The spectrum of the complex alsows a weak
band at 22629 Cthwith shoulder in the region of 17460 ¢nThese bands have been assigning tg,2-B2B,;and
2A,4 € 2By transition respectively [19]

CONCLUSION
On the basis of above mentioned facts the compgbpears to have octahedral geometry, three co-drdinaites

are occupied by tridentate ligand molecule and rdraaining three by water molecules. The structureéhe
complex may therefore, be represented as.

- - +2
H2O H2O H20
Tit3
/ \ 201
o
S
I
C—NH
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—CI=N=N—C =N
|
| H CH3 ]

Figure2: structurefor 4-amino 5-mer capto-3-methyl 1, 2, 4 triazole salicyaldehyde Titanium (I11) Chloride
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