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ABSTRACT

Pyridine adduct complexes of 4-Salicylaldimino-2,5-dimercapto-1,2,4-triazole
(H,Saldmt) of compositions PyH[Ni(Saldmt)Py] and [Ni(Saldmt)H,0)] were
prepared and characterized by elementalanalysisand spectral studies. The
TGA and DTA analysiswere performed between temperatureranges 40-650°C.
The complexeswere diamagnetic and possess four coordinated square planer
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structure. The IR spectra suggested coordination of ligand bydeprotonation
of thiol (-SH) and phenolic (-OH) astridentate (O, N and S)donor molecule.
The TG shows multistep decomposition of complexeswith exothermic DTA

maxima. © 2014 Trade SciencelInc. - INDIA

INTRODUTION

Triazole, thiadiazoleand thiadiazolering sysemhave
medicinaly active nuclel and alargenumber of their
derivatives have been used as antibacterial and anti-
tumora medicines™?. Thetriazolederivaiveshavebeen
reported as nervous depressant!®, analgesic!, herbi-
cidd®™, musclere axantd®, anti-inflammatory!™, anti-
tumoral®, anti-tubercular and anti-hypertensive
agent®1%, The complexing properties of a number
oftriazole derivatives have a so been studied exten-
svey™2, |nview of pharmacol ogicaactivity of triazole
and thiadiazol e derivatives, we have beentempted to
study thetransition metal complexesof Schiff base of
4-aminotriazolederivative. In present paper we report
preparation of 4-salicyldimin-2,5-dimercapto-1,2,4-
triazole and its Nickel(Il) complexes and
theircharacterizationsby e emental analysisand physi-

ca measurements.
EXPERIMENTAL

Theligand 4-sdlicylidimino-2,5-dimercapto-1,2,4-
triazole wasprepared by condensing 4-amino-2,5-
dimercapto-1,2,4-triazole™ with salicyaldehyde in
aqueous ethanol in presence of afew drops of acetic
acid M.P. 249-251°C, Nitrogen found 24.06% re-
quired Nitrogen 23.14%. The metal salt and solvents
used wereobtained from B.D.H. Theresult of CH,N
and Swere obtained from B.l.T. Mesra, Ranchi. The
magneti c susoeptibility wasdetermined by Gouy method
and T.G analysis were performed at B.l.T. mesra,
Ranchi.

Prepar ation of complex PyH[Ni(Saldmt)Py]

About 0.01 mole of nickel(I1) chloridewas dis-
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solvedin 20 ml agueousethanol and 2ml pyridineand
added slowly with constant stirring to 0.01 mol of
(H,Saldmt) dissolvedin 25 ml ethanol and 2 ml pyri-
dine. Theresulting deep orangered sol ution wasevapo-
rated to syrupy massand diluted with 25 ml cold water,
stirred thoroughly to get crystalline orangeyellow pre-
cipitate. The product was collected onfilter, washed
with few drops of methanol containing pyridine. The
complex wasdried in desiccators over CaCl.yield 90
—95%. On analysis it was found to contain Ni - 12.61%,
C—-49.10%, H — 3.58%, N - 16.02%, S — 13.61%.
The complexes PyH[Ni(Saldmt)Py] requires Ni —

12.56%, C—48.82%, H—3.42%,N—17.99% and S
—13.70%
Preparation of aqua complex

[Ni(Saldmt)(H,0)H,0

Thecomplex wasobtained by boiling pyridinecom-
plex PyH[Ni(Saldmt)Py]in excessof water, neutrdized
with 2-3ml diluteacetic acid. Theproduct was cooled
and collected on buckner funnel, washed with water
and afew drop of methanol. Theproduct wasdriedin
adesiccator over CaCl,. Thecomplex wasandyzedand
foundtocontainNi—17.21%, C—30.81%, H-3.01%,
N — 16.11% and S - 18.41%. The complex
[Ni(Saldmt)(H,0)]H,O requires Ni — 17.01%, C —
31.30%,H - 2.89% N — 16.23% and S — 18.55%.

RESULT AND DISCUSSION

The triazoleschiffs base 4-salicyldimino-2,5-
dimercapto-1,2,4-triazole (H,Saldmt) is potent nitro-
gen, oxygen and sul phercontai ning pol ydentatecoor-
dinatingmolecule. Insolidtheligandusudly exig inthione

form(4,
NH/\ /—Q
HN\/ N

HO

Thiol Thione

(H,Saldmt)

Theligand canexist inthiol tautomer in basic me-
diumwith two thiol (-SH) protons but only onethiol
group isattached favorably to be deprotonated which

—= Fyll Poper

canform chelatering with onemetd atom. In presence
of excessof metal in basic medium thesecond thiol (-
SH) candso beutilized inbondformation forming poly-
meric complex. (Shown below)

e
N
~ T
T O

Py

Thedementa andysisof nicke (1) complex corre-
spond with composition PyH[Ni(Saldmt)Py] and
[Ni(Saldmt)(H-,0)]H-,0. Thecomplexes are stable
inair but whenthepyridinium sat of nickel (I1) complex
when boiledinagueousmediumin presencelittieacetic
acid converted into aqua species
[Ni(Sadmt)(H-,0)]H-, O withrelease of pyridine.

H,O
PyH[Ni(Saldmt)Py] — Ni(Saldmt)H,0] + 2Py
A

Thesecomplexesaredmost insolubleinwater and
aqueous ethanol or methanol but dissolve appreciably
inDMF. The DMF solution of complex showsstrong
el ectronic absorption band below 380 nm and ame-
diumband at 417-420 nm. Theelectronic absorption
band of complex isattributedto*A -*B, transitionin
square planar field®. The complexes
PyH[Ni(Saldmt)Py] and [Ni(Saldmt)(H-,0)]H-,0
both are diamagnetic at room temperature. Thedia-
magnetic character of complexes supported their square
planar geometry. The IR spectrum of ligand H,Saldmt
display abroad band between 3260 — 2980 cm™ at-
tributed from 2(OH),2(NH) and 2(CH) of phenyl ring
vibration. Theazomethene (C=N) stretching frequency
of ligandswas|ocated at 1642 cnt. The absence of
band in between 24002700 cm™ in IR spectrum of
ligand indicated thionetautomer of ligand moleculein
solidstate. Thed(NH) of ligand waslocated at 1505¢cm
twhichisabsent incomplex PyH[Ni(Sadmt)Py] sup-
porting deprotonation of thiol tautomer of theligand.
The?(C=S) of freeligand was observed at 961 cm'?
which shiftsto lower frequency incomplexesand ob-
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served near 722 and 716 cm® in complexes,
PyH[Ni(Saldmt)Py] and [Ni(Saldmt)(H,O0)]H,Ore-
spectively. Thepyridineadduct complex show astrong
band at 1590 cnt and pyridinering breathing mode of
vibration at 1025 cm* suggesting bonding of pyridine
ring (CN) nitrogen to metal atom!*>1¢, The
salicylidimineazo (C=N) stretch located at 1642 cm?
shift tolower frequency and observed at 1608 and 1604
cmrt supporting thecoordination of salicylidimino (C=N)
nitrogento metal atom. ThustheseIR shiftand IR vi-
brations unambiguously suggest the bonding of
H,Saldmt through deprotonated phenolic oxygen,
thiolsul phur and aldimine (C=N) nitrogen with metal
atom, astridentate molecul €18, The broad band near
3340-3040cm* inaguacomplex and weak broad band
near 670 — 680 cm™ assignable to rocking p, (H,0),
confirmsthe coordination of water moleculein aqua
complex [Ni(Sadmt)(H,O)]H,O.

T.Gstudies

The thermogravimatric analysis of
PyH[Ni(Saldmt)Py] and [Ni(Saldmt)(H,O)]H,O were
made between temperaturerange 40 - 650°C with heat-
ingrate 10°per minute. Thecomplex PyH[Ni(Sadmt)Py]
started losing weight at 90°C gradually with DTG
maximaat 135°C and exothermic DTA peak at 136°C
andlosscontinued upto 230°C giving [Ni(Sddmt)]. The
loss expected for elimination of two Py was 38.28%
and thelossincurred for thefirst step of elimination of
two Pymoleculeswas 37.62%. The compound formed
was stabletill 260-265°C and after that it started de-
composition in twocontinuous steps giving DTG
maximaat 290 and 385°C and showing exothermic
peak at 295 and 390°C. The loss in first step appears
to be decomposition of Schiff base and second step
dueto decompostion of triazolering. Thelossinweight
continued up to 460°C with formation of NiS+NiO.
Theweight of residue at 650°C was 18.10% and ex-
pected lossfor formation of NiSwas 19.43% while
expected weight of NiO was 16.02%. The residual
weight indicated the formation of NiS+tNiOIin TG
analysis. The TG Study of aqua complex
[Ni(Saldmt)(H,0)]H,O showed | oss of awater mol-
ecule between 60-90°C with DTG maxima at 80° and
exothermic DTA peak at 79°C. The loss occurred
during loss of H,O was 6.2% and expected loss for

oneH,0is5.52%. The compound [Ni(Saldmt)H,O]
formed wasstabl e upto 300°C and on further heated
started decomposition withtwo step decomposition
showing exothermic DTA maxima at 310°C and
390°C showing exothermic DTA maxima at 305 and
390°C. The loss incurred in these steps indicated the
formation of NiO+NiS. The expectedweight of resi-
due for formation of NiSis 27.01% and weight of
residuefound was 26% which indicated theformation
of amixtureof NiS+NiO. The TGA schemecan be
presented as given bel ow.
1% step

60 - 90°C
[Ni(Saldmt)(H,0)]H,©& —————— [Ni(Saldmt)H,0]
Exo - 79 °C

2nd g:ep
300 - 450°C

[Ni(saldmt)(H,0)] -
Exo - 305 - 390°C

NiS + NiO

Thusfromdementd andys's, magnetic susceptibil-
ity measurement spectroscopic sudies, the planar struc-
ture shown below is suggested for complexes
(PyH)[Ni(Saldmt)Py] and [Ni(Saldmt)H,Q].

SHPy
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