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ABSTRACT

The stability constant of Fe (111) complexes of metal with 8-aceto-7-hydroxy-
N-[4',6'-dichloro-1',3',5'-S-triazino] coumarin hydrazone was determined by
Job’s method at Wavelength 440 and 570 nm by keeping the metal:ligand
ratio 1:1. Thestructure el ucidation have been done by elemental anaysis, IR
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and Magnetic studies.

INTRODUCTION

Hydrazones are Interesting analytical reagents?.
Although hydrazones are used for the spectropho-
tometric determination for metal ions, heterocyclic
hydrazones are not exploited much. Some authors
have reported theantifungal activity of co(Il) , Ni(Il)
and cu (I1) metal complexes devived from
hydrazones?.

Metal Complexesof coumarin derivativesareaso
reported as an antimicrobia agent® The S-triazine
and it’s derivatives have their own importancein
hetero cyclic compounds dueto their good activities
such as anticancer antiviral®® and antimicrobial®.
Some hydroxyl Coumarin derivatives are reported
asanti HIV agent!™.

In the view of these observationswe have syn-
thesized metal complex derived from 5-triazine hy-
drazone Coumarin and studied their stability constant
by Spectrophotometer.
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EXPERIMENTAL

All chemicalsused in the present work were of
A.R. grade. Melting point of compound was deter-
mined on open capillary tubesandisuncorrected. Job’s
method of continuous variation has been applied for
confirming meta-ligand ratio and stability congtant. The
magnetic measurementswere made at room tempera:
ture by the Gouy balance method®. Infrared spectra
were measured in the range 4000-400cm™ on a
schimadzu FT IR-801 spectrophotometer with KBr

pellets.
Preparation of [8-Aceto-7-hydroxy-N-(4',6'-
dichloro-1',3',5-striazino)] coumarin hydrazone

8-Aceto-7-Hydroxy- Coumarin hydrazone
(2.18gm 0.01M) was dissolved in acetone and mixed
with asolution of cyanuric chloride (1.84gm 0.01M)
dissolved in acetone, in around- bottomed flask fitted
with awater condenser. The mixture was constantly
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gtirred for 3 hrsmaintaining the pH of thereaction mix-
ture between 6 to 7 and temperature at 5°C. The con-
tent was successively poured over crushedice, filtered
and crystallized from ethanol as dull pink palates.
m.p.147°C, yield: 68%.

Prepar ation of metal complex

1% ethanol solution of 8-aceto-7-hydroxy-N-
(4'6'-dichloro-1',3,5'-s-triazino)coumarin hydrazone
was added dropwiseto awarm Ferric chloride solu-
tion maintaining the pH of themixtureat pH 6.5t0 7
during thereaction. Light brownish yellow precipitates
thus obtai ned were washed with warm ethanol. The
precipitatesare solublein chloroform, carbon tetrachlo-
rideand benzene. Them.p. of Big8-aceto-7-hydroxy-
N-(4',6'-dichloro-1,3',5'-s-triazone) coumarin hydra-
zone] Ferric(111) is289°C.

Spectrophotometricstudy

The composition of Fe(l11) chelatewith the reagent
8-aceto-7-hydroxy-N-(4'6'-dichloro-1', 3',5'-s-
triazino)coumarin hydrazone has been determined on
thebasi s of Job’s continuous variation method.

Composition of big[8-aceto-7-hydroxy-N-(4',6'-
dichloro-1',3',5-Striazone)] coumarin hydrazone]
Ferric(l11) complex By Job’scontinuousvariation
method

A 0.002M solution of Fe(l1T) was prepared by suit-
abledilution of the standard sol ution.

The solution of reagent 8-aceto-7-hydroxy-N-
Reagent: 8-Aceto-7-hydroxy-N-(4’,6¢-dichloro-1’,3’,5’-s-
triazino) coumarin hydrazone
Reagent: 0.002M in C,H .OH
FeCl,6H,0 0.002M
Wavelength used A=0 440 nm; A=[1570nm

ml € Fecl; Sol®

ml < Reagent Sol*

1 7 1 9 10

Metal:Ligand ratio 1:1
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(4',6'-dichloro-1',3',5'-S-triazone) coumarin hydra-
zonewas prepared in absol ute alcohol or DMF. The
solution of metd sdt and theregent weremixedinvary-
Ing proportionsas under.

Metal ionsolution. 12345678

Reagent solution. 98765432

pH of the solution was adjusted to 6.5.

The preci pitated complex was extracted with three
5ml portion of chloroform and final volumeof chloro-
formto 25 ml. Theabsorbance of chloroform extracts
weremeasured at 440 and 570nm. Theresult aretabu-
latedinTABLE 1.

TABLE 1: Job’smethod for big8-aceto-7-hydroxy-N-(4',6'-
dichloro-1',3',5'-striazino)coumarin hydrazone]Ferric(l 1)

Optical Density
Reagent Solution ml 3 =440 ).=570
nm nm
0.09 0.004

0.019 0.085
0.026 0.011
0.036 0.016
0.044 0.021
0.033 0.013
3 0.021 0.007

Nickel
Solution Taken ml

N o ok WN B
A 01O N 00 ©

Itisevident from the graph that absorbance gradu-
aly increases up to molare composition of metal tothe
regent and after that it becomesconstant indicating 1:1
stoichiometry of the complex.

Evaluation of stability constant

MLn=M+nL

C(1-a) C[n.ca]"

Ks=c(1-a)/c[n.ca]"

Taking n=2inthis casethe equation reduceto
Ks=1-a/4 ¢ o> Where, a=(Em-ES)/Em

Em=M aximum absorbance obtained from the hori zon-
tal portion of thecurve, or at theintersect of extrapo-
latedlines.

Es=absorbance at the stoi chiometry molar ratio of the
metd to reagent in complex.

Calculation of stability constant

Thestability constant is calculated from the above
relation.

The standard free energy change AG° for thefor-
mation reaction of complex hasbeen cdculated at 25°C
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usingtheformulaAG°=-RTInK
Bis[8-aceto-7-hydroxy-N-(4',6'-dichloro-1',3',5'-s-
triazone) coumarin hydrazone] Fe(lI1)

M ethod -
Job’s Anm  Em Es a Ks AG
440 0045 0044 0022 978<10° 20K

Fe(lll) clmole
570 0022 0021 0045 318x10° 9

cal/mole

Metal solution: 0.002M

Ligand solution: 0.002M

Fina volumeof Chloroform extract: 25ml
Wavdength: 440nm, 570nm.

pH: 7.0

RESULT AND DISCUSSION
All the compoundswere analyzed for carbon, hy-

drogen, nitrogen, oxygen, chlorineand meta and the
result werewithin=0.4% of theoretical values.

Characterization and spectrophotometric study of Fe(I11) complex
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The Magnetic moment value proposes high spin
tetrahedral geometry of Fe(111) complex. The Fe(l11)
complex isparamagneticin nature.

ThelR spectraof ligand exhibit abroad bandinthe
region 3600-3200cm due to O-H stretching mode
which disgppearsafter Complexation. showsthat H; of
OH groupisinvoived in chelateformation with metal.
One sharp band appears at 3380 cm™ due to N-H
stretching mode. One band at 2980cm* isdueto ali-
phatic C-H stretching modewhich issuperimposed on
N-H Stretching mode. One more band at 1600 cmis
appeared dueto C=N stretching mode. Two bands C-
O stretching appearsat 1255 and 1185cm™ Two bands
at 860cm and 680cm are due to C,-N, and C-Cl
Stretching moderespectively.

The co-ordination through N of secondary amino
group and through of hydroxyl group are supported by
the appearance of bandsinthefar IR region at 465-
435Cm*which may be assignedtoM-N, M-O.

TABLE 2: Elemental data of compounds

Big[8-aceto-7-hydroxy-N-(4',6'-dichlor o-1',3',5’-s-triazino)coumarin hydrazone] Ferric (111)

% of Elements

M OI . ueff
Formula Mol. Wt. M C H (0) N cl inB.M.
Fe1330 3986 189 1137 1661 1688 6.86
FeCiaHeONs Cllo 72085 13350 (30980 (189 (11.39) (1662) (16.86) (Parmagetic)
CONCLUSION REFERENCES

The spectral study, Spectrophotometric study and
magnetic study of these metal complex of hydrazone
reveal sthat meta complex ishaving high spintetrahe-
dra geometry andthemetd ligandratiois1:1. Theligand
can begood analytical reagent for somemetal ions.
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