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ABSTRACT

The interactions of Cu(ll), Cr(ll) and Ni(ll) metans with 1(2'-hydroxy-5'-bromophenyl)-3(4'-amihepyl)-1,3-
propanedione (k) and 1(1'-hydroxy-5-bromophenyl)-3(4'-nitropheny|3-propanedione @) have been

substituted at 0.1 M ionic strength in 70 % Dioxaweter mixture by Bjerrum method as adopted by i@Gadwnd
Wilson. It is observed that Cu(ll), Cr(ll) and N)(metal ions from 1:1 and 1:2 complexes with ligarfly & L ).

The data obtained were used to estimate and contparealues of proton-ligand stability constant J@fad metal-
ligand stability constants (log k). From estimatidta (pK and log k), the effects of substituentewtudied.

Key words: Substituted hydroxy 1,3-propanedione, dioxane-mmigture.

INTRODUCTION

Considerable research work has been done in the grashe study of complexes The studies in metal-ligand
complexes in solution of a number of metal ionshvdarboxylic acids, oximes, phenols etc. would riteresting
which throw light on the mode of storage and tramspf metal ions in biological kingdom. With théew to
understand the bi-inorganic chemistry of metal joBanerjee et alhave synthesised a number of mixed-ligand
alkaline earth metal complexes. Bjerrumissertation has taken the initiative to develbe field. Metal
complexation not only bring the reacting molecutegether to give activated compleut also polarised electrons
from the ligands towards the metal. The relatiotween stability and basicity of the ligands is oated by the
formation constant and free energy change valuki€group increases the basicity of ligands al asstability.
The stability of complexes is determined by theurebf central metal atom and ligands. The stghilitcomplexes

is influenced by the most important characterisliks degree of oxidation, radius and electronracture. Irving
and William$ had studied the order of stability of metal compkeof transition metal ions by comparing the ionic
radius and second ionisation potential of metak,aas it is valid for most nitrogen and oxygen doligands.
Narwade et &l have investigated metal-ligand stability constaotssome lanthanides with some substituted
sulphonic acids. Many workéf& have reported their results on metal-ligand stghibnstants. Bodkhe et’ahave
reported the metal-ligand stability constants ahe@-diketones. Tekade et’ainvestigated stability constants of
some substituted pyrazolines, isoxalline and diket®Speciation of binary complexes of Ca(ll), Mpg@hd Zn(ll)
with L-glutamic acid in DMSOwater Mixtures has besmdied?. Thakur et &*® have studied in influence of
ionic strength of medium on the complexequilibrfasabstituted hydoxy-1-3-propandiones with Cr(pdLa(lll)
metal ions and Metal-ligand stability constantstofl1l), Sm(lll), Nd(lll) and Pr(lll) metalion comigxes with 2-
mercapto-4-substituted phenyl-6-substituted phesyimidines at 0.1 M ionic strength pH metricalliNarwade et

al ? have investigated the Metal-ligand Stability Canss of Cu(ll) Complexes and Measurement of Viggosi
Refractivity Index with some substituted Pyrazades! Diketones at 0.1M StrengtBhivaraj et af® have studied
formation constants and thermodynamic parametebsvafentmetal ion complexes with 3-amino-5-ettggxazole
Schiff basesand N, N; N, O and O, O donor ligandsolution
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In present work an attempt has been made to shedinteractions between Cu(ll), Cr(ll) and Ni(Ihdasubstituted
hydroxy-1,3-propanediones at 0.1 M ionic strangtH-metrically in 70 % dioxane water mixture.

EXPERIMENTAL SECTION

The chemicals used in the present work were of A&Rlg Substituted hydroxy 1,3-propanediones (lighr&l 2)
were synthesised by literature method in laboratoy their purity was checked by IR, NMR and Mdthniques
before used. The solutions of ligands were prepargdrified 70 % dioxane-water mixture and stawlised by PH
metric technique.

Systronic microprocessor based instrument with @y 0.01 unit with glass and saturated calomel eldetras

used for the titrations. It was calibrated by bufelution of pH 7.00 and 9.20 at 28).10C, before processing the
titrations.

Titrations were carried out in an inert atmosph®rédubbling a constant flow of nitrogen gar.

The experimental procedure involved the titratiohs

i) Free acid HCIQ(0.01 M)

ii) Free acid HCIQ (0.01 M) and ligand (20 x 11M)

iii) Free acid HCIQ (0.01 M) and ligand (20 x 1) and metal ion (4 x 1tM) against standard NaOH
solution.

The ionic strength of all the solution were mainéal constant (0.1 M) by adding appropirate amofifNaCIO,

solution. All the titrations were carried out in 78 dioxane-water mixture and the reading were mbifor each
0.1 ml addition. The graph of volume of alkali (NdDagainst pH were plotted.

RESULTSAND DISCUSSION

The extent of deviation may be the dissociation-@H group. Substituted hydroxy-1,3-propanedione rbay
considered as a monobasic acid having one replm:bl'a"tion from phenolic -OH group and can be represeated

HL HY + L

The titration data were used to construct the cufaeid curve (A), acid + ligand curve (A+L) anddae ligand +
metal ion curve (A+L+M)] between volume of NaOH ags pH.

The proton-ligand formation numbep rwere calculated by Irving and Rossotti expresgiablel)

d&N) (Vo-V9)
(Vo+Vp T, ©

wherey denotes the number of dissociable protons, Ndsctincentration of sodium hydroxide (0.142 mor.%m
(Vo-V4) is the measure of displacement of the ligand €uelative to acid curve, where,\and V; are the volume

of alkali added to reach the same pH reading tagetirate values of §#V4): the titration curves were drawn on

0

an enlarged scale:%and T~ are the resultant concentration of perchloric ammll concentration of Ligand,

respectively. \j is the initial volume of reaction mixture (50 E}nProton-Ligand stability constant pk values(Table

1) of Ligand were calculated by algebraic methothipwise calculation and also estimated from folioraturves
np Vs pH (Hal integral method) by noting pH at whitg = 0.5 [Bjerrum 1957].

Metal-Ligand stability constants (log k) (Table 2&Bere determined by the half integral method kottpig n Vs
pL. The experimental n values determined using esgion
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Where N, F, Vg and \, have same significance as in equation (k) js/the volume of NaOH added in the metal

ion titration to attain the given pH reading anooMT (4 x 104 mol dm'3) is the concentration of metal ion in
reaction mixture.

Table 1 Proton-Ligand stability constants (pK)

Sr. pK
No. System Half Integral | Pointwise
method Calculation

1. | Lq : 1(2-Hydroxy-5-bromo phenyl) 10 4500 10.4393

-3(4'-aminophenyl)1,3-propanedione
Lo : 1(2-Hydroxy-5-bromophenyl) 8.4813

-3(4'-nitrophenyl)1,3-propanedione 8.5100

Table2 Metal-ligand stability constants (log K)

Metal Ligand Stability Constants

System log K¢ log Ko
Cu(ll)- ligand - 1 10.1227 7.6971
Cr(ll) - ligand - 1 10.3502 8.6173
Ni(ll) - ligand - 1 9.9791 7.5926
Cu(ll) - ligand - 2 8.3068 5.9500
Cr(ll) - ligand - 2 8.5110 4.9000
Ni(ll) - ligand - 2 8.4500 4.2119

Table 3 Metal-ligand Stability Constants (log K)

Metal Ligand Stability Constants

System logK4-logKo | logK4/log Ko
Cu(ll)- ligand - 1 2.4256 1.3151
Cr(ll) - ligand - 1 1.7329 1.2010
Ni(ll) - ligand - 1 2.3865 1.3143
Cu(ll) - ligand - 2 2.3868 1.3961
Cr(ll) - ligand - 2 3.6110 1.7369
Ni(ll) - ligand - 2 4.2381 2.0062

CONCLUSION
From the titration curves, it is observed thatdleparture between (acid + ligand) curve and (adigand + metal)
curve for all systems started from pH = 3.0 thdicgated the commencement of complex formation. Alsange in
colour from yellow to brown in the pH range from®8 during titration showed the complex formatloetween
metal and ligand.
The order of pK values of ligands is found to beKdigand (). > pK ligand (L).

The reduction in pK value of ligand {)L is attributed to presence of electron withdrayéNO, group.

From the table 2 and 3, it is observed that seffity large difference between log Kind log K values indicates
the stepwise formation of complex between metaldad ligand. The values of logKand log K (table 2) for
Cr(I1)- ligand 1 complex are higher than Cu(ll)digd 1 and Ni(ll)-ligand 1 complexes. It indicatbattcr(ll) forms
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more stable complexes with ligand;JLthan Cu(ll) and Ni(ll). Also Cr(ll) forms mordable complex with ligand

(L2).

The higher value of ratio (log K/ log Ky) for Ni(ll) ligand (L;).complex indicates the more stable stepwise
complex formation as compare to Cu(ll) and Cr(bjmplexes.
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