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ABSTRACT KEYWORDS
Thereactionsof Schiff baseligands, prepd. by the condensati on of 4-amino- Schiff base;
5-(3-bromo phenyl)-4H-1,2,4-triazole-3-thiol with aromatic al dehydelike 4- Complexes,
methoxy benzal dehyde was studied with Cu(I1), This complex was charac- Cu(ll);
terized from IR, *HNMR and spectrophotometric analysis. A photometric IR;
method for the determination of Cu(l1) of its5-(3-bromo phenyl)-4-{[(1E)-(4- HNMR;
methoxy phenyl) methelene]amino} -4H-1,2,4-triazole-3-thiol (SB,) complex Photometry;
isdescribed. Theinsoluble colored complex of Cu(l1) wasextracted in chlo- Striazole.

roform and the absorbanceis measured at 410 nm. Beer’slaw isobeyed up to
30.48 ppmfor Cu(ll) complex. Theinterference of diverseionshasalso been

investigated. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Schiff bases play therole of animportant class of
legandsin the formation of metal coordination com-
pounds. Owing to certain reasonslike, manifestation of
nove structurd features, thermal stabilities, abnormal
megnatic propertiesand relevant biological properties,
the Schiff bases have been extensively studied™. A
number of Schiff base complexeshavebeentested for
antimicrobacterid activitiesand many of themhavebeen
found to exhibit bacteriostatic and fungistatic activi-
tied>8. Theformation of stable complexeshavebeen
facilitated by the presence of functional groupssuchas
-SH sufficiently near to azomethine group™ and el ec-
tron donor atoms.

Themeta complexesof schiff baseshavebeen
used asactive drugsagainst tumort® and tubercul osi
and aso asinsect repdllentd!? and fungicides™. Schiff

bases derived from sulphadrugs and salicyla dehyde
have been found to be good chelating agentg*?3,
Thereforelron(111), Cobat (11), Nicke (1), complexes
of schiff basesderived from sul phadiazinewith 5-nitro-
salicylal dehyde have been reported*. Theformation
of co-ordination compoundsof meta ionswith organic
reagent has been extensively used in analytical meth-
ods. Large number of organic compounds has been
used for theanal ytical determination of various metal
ions. Most of the applications are based on complex
formation reaction. Theintroduction of moderninstru-
ments and advanced techni ques such as spectropho-
tometry, polarographi c determinationsand atomic ab-
sorption haschanged theface of rapidly expandingfield
of anaytica chemistry. Moreand moreresearcheshave
been doneto look for more sensitive reagentswhich
would be extremely selective and sensitivefor metal
ions.
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Thecorrosoninhibition activity of Schiff baseshave
extensively been studied and reported*>2,

Material

Anaytica gradechemicaswereusad for thewhole
work. 3-bromo methyl benzoate, Hydrazine hydrate,
4- methoxy benzal dehydeand carbon disul phidewere
purchased from Sisco chem. Themetal satswere pur-
chased from Ranbaxy Mumbai and metdl contentswere
estimated by using standard methods?4.

Preparation of ligands

The 5-(3-bromo phenyl)-4-{ [ (1E)-(4-methoxy
phenyl) methel enelamino} -4H-1,2 4-triazole-3-thiol
(SB,) and 5-(3-bromo phenyl)-4-{ [(1E)-(4-methyl
phenyl) methel enelamino} -4H-1,2 4-triazole-3-thiol
(SB,)wereprepared asfollows:

Toasolution of triazolein 10 mL DMF, adehydes
wereadded with constant stirring. To thismixture 1.0
ml glacial acetic acid wasadded asacatalyst. There-
action mixturewasrefluxed for 8 hrs. The content was
cooled and poured on to crushed iceand triturated with
sodium bi sulphate solution. The product wasisolated
and crystallized from methanol. The physical dataare
reported inTABLE 1.

Gravimatricand photometric studiesof metal com-
plexes

A 1.0 % solution of the schiff basein dioxanewas
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obtained was digested on water bath for 60 minutes at
60°C. Theprecipitatewasfiltered through aprevioudy
weighed sintered glass crucible (G,) and washed with
warm water, followed by 50% dioxane-ethanol to re-
move excess ofthereagent which might have precipi-
tated on dilution. The chelate was dried to constant
weight at 110-115°C in hot air oven, cooled and
weighed.

The experiment was repeated at different pH of
solution. Theexperiment wasa so repeated with differ-
ent aliquots keeping the optimum pH to evaluateits
applicability. TheresultsaregiveninTABLE 2.

Photometric study of cu(ii) complex

The Cu(ll) -SB, complex has been found to be
solublein chloroform, benzene, carbon tetrachloride,
DMF ethyl acetate. Thisenabled to verify the Beer’s
law and itsgpplication for photometric determination.

Absor ption spectra

Absorbance was measured usi ng shimanzu-UV-
160-A spectrophotometer, 5 mg of complex wasdis-
solved in 25 ml of dioxane and absorbance of thissolu-
tionwasmeasured at different wavelengthintherange
of 350-600 nm. The absorbance was plotted against
wavelength to get absorption spectra. It wasobserved

TABLE 2: Dataof gravimetricanalysisat different pH for
Cu(ll)

. Cu(ll) Cu(ll) Error
_used. Copper sul phatesgl ution (0.05M, 10 ml) tak_en pH complexin (g) foundin (@) _in (q) %
in aclean beaker was diluted to about 100 ml with 55 0.4077 003086 -0.00094 -29
distilled water and pH of thesolutionwasadjustedto 2.5 0.4087 0.03094 -0.00086 -2.7
2.5t06.0 using appropriate buffer solution. Thesolu- 39 0.4094 003099 -0.00081  -2.5
tion waswarmed at 60°C and small excessof schiff o0 0.4116 0.03116 -0.00084  -2.0
e 35 0.4140 003134 -0.00046 -1.44
base-SB, was added (1%, 30 ml). A buff precipitate 35 0.4149 003141 -0.00039 -1.22
4.0 0.4157 0.03147 -0.00033 -1.03
4.0 0.4168 0.03155 -0.00025 -0.78
NN 45 0.4176 003161 -0.00019 -0.59
L) 45 0.4186 003169 -0.00011 -0.34
N 5.0 0.4198 003178  -0.00002 -0.062
N 5.0 0.4206 0.03184  +0.00004 +0.027
M\ 55 0.4221 003195 +0.00015 +0.47
L R 55 0.4227 0.03200 +0.00020 +0.62
6.0 0.4239 003209 +0.00029 +0.91
R=4-0CH;CH,- 6.0 0.4250 003217 +0.00037 +1.16
TABLE 1: Thephysical data of ligands
. M.W. M.P. Yield % of Nitrogen Rf Solvent
Schiff base R M.F. Gm/mol °C %  Calcd. Found Value system
SB, 4-OCHz-CeHs- CigH1aBIN,O-S 389 213 60 1439 1431 042 S
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Figure1: Absorption spectraof Cu(l1)-SB, complex

TABLE 3: Verification of Beer’sLaw
Cu(ll) solution taken Cu(ll) taken in

) Absorbance

inml ppm
0.3 3.81 0.0401
0.6 3.62 0.0802
0.9 11.43 0.121
12 15.24 0.159
15 19.05 0.198
18 22.86 0.237
2.1 26.67 0.281
24 30.48 0.317

TABLE 4: Dataof gability constantsand differenceof free
energy

M ethod Ew Es o Ks
Job’s 0.288 0.278 0.0347 8.0x10°
Moleratio  0.205 0.192 0.0634 2.3x10°

Mean Ks=5.15x 10°; AG®=-9.151 k.cal/mole

that the absorbance of the col oured sol ution of com-
plex increases continuously towardsthe shorter wave
length. A shoulder isobserved a 410 nm and henceal
the measurementswere carried out at 410nm. Absorp-
tion spectrumisgiveninfigure 1.

Verification of beer’slaw

To 5 ml of solution (0.01 M) of the schiff base-
SBI, varying amounts of themetal ion solution (0.005
M) were added and the pH was adjusted to 5.0 using
CH,COONa-+CH_,COOH buffer. Theinsoluble com-
plex precipitated wasextracted in chloroformusing three
5ml portionsof chloroform andfind volumeof thechlo-
roform extract was adjusted to 25 ml. The absorbance
of these solutionswasmeasured at 410 nm againgt chlo-
roform asthe blank. Absorbance valueswere plotted
against themetal concentration expressed inppm. A
straight line passing through the origin, indicating the
obeyance of Beer’slaw as was obtained upto 30.48
ppm of Cu(ll). The standard graph thus obtained may
be used for the determination of copper inaunknown
solution using schiff base-SB,. Theresultsaretabu-
latedin TABLE 3. Molar absorptivity calculated from

Beer’slaw plot wasfound to be 10x10? lit.mol* cm?
for Cu(I1)-SB, reagent at 410 nm.

Composition of complex

Thecomposition of Cu(ll) complex withthe Schiff
base SB, hasbeen determined onthebasisof (i) Job’s
method of continuousvariation, and (ii) Yoeand Jones
mol eratio method. From these methodsit isfound that
the composition of Cu(ll)-SB, was 1:2,%%,

Calculation of stability constant

Thegtability constant iscal cul ated by the equation:
Ks=1-a/ 4c? a2
From mean Ks value, the standard free energy

change AG® for theformation reaction of complex has
been cdculated at 25°C usingtheformula:

AG°=-RTInk
Effect of diverseions

To study the effect of foreignionson gravimetric
determinationsof Cu(ll), 8-10 mg of variouscations
were added to aknown amount of Cu(ll) solution at
pH 5.0 and gravimetric estimationswere done. It was
observed that Ba(ll), Sr(I1), Mg(ll), Mn(ll), do not
interfereat thispH, but Fe(111), Co(I1), Pd(I1) interfere
serioudy. Many commonanionslikechloride, bromide,
iodide, nitrate, nitrite, sulphatewerenot foundtointer-
fere.

Infrared spectra

IR spectrd datahave beeninterpreted onthebasis
of reported literature? 2., |R spectraof the Schiff base
and metal complex wererecorded inthe region 4000-
400 cm* (KBr disc.) using a SHIMANDZU-FT-IR
8400 spectrophotometer. A strong band observed
around 959 cnrlinthespectrum of freeligandisassign
to (C-S). In the metal complex anew bond was ob-
served at 730 et inthe spectrum of metal complexis
assignto (C-S). Thebandsat 1660-1580 cmrt assign
to (N=CH) for thefreelegands shifted to lower region
inthe range 1610-1595 cm™. Thisindicated the co-
ordination of theazomethinenitrogento meta atom*.
Thenew bandsobserved at 468 cm and 512 cmt may
bedueto (M-S) and (M-N) linkages respectivel yi*-3,

NMR spectra
NMR Spectra of the legand was recorded on a
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BRUKER Spectrometer (300 MH,) using CDCl, asa
solvent and TMSasaninternal standard. The PMR
spectra of SB, exhibited signal at 6 7.01(s, 2H, Ar-
Haa’), 8 7.83(d, 2H, Ar-Hbb’), 8 7.99(s, 1H, Ar-Hd),
6 7.88(d, 1H, Ar-He), 5 7.45(d, 2H, Ar-Hfg), 5 9.76(s,
1H, -N=CHc), 6 14.00(s, 1H, SHh) and 63.89(s, 3H,

-OCH,).
/N
g N \—SHh
f N\
e d N=c

Br b
b
a

O~cH,
RESULT AND DISCUSSION

Gravimetric determination was carried out at pH
range2.5-6.0fromthisitisfound that minimumerror is
obtain at 5 pH. Therefore photometric study wasdone
at 5-pH. The absorption spectra of 5-(3-bromo phe-
nyl)-4-{ [ (1E)-(4-methoxy phenyl) methelene] amino} -
4H-1,2,4-triazole-3-thiol-copper(l1) complex was
measured agai nst reagent blank. Copper(11) complex
absorbsstrongly at 410 nm. It was observed that Ba(ll),
Se(11), Mg(I1), Mn(11), do not interfere at thispH, but
Fe(l11), Co(ll), Pd(11) interfere seriously. Many com-
mon anionslikechloride, bromide, iodide, nitrate, ni-
trite, sulphatewerenot found tointerfere.
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