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ABSTRACT

Potentiometry is one of the most convenient andessful technique employed for metal complex éxqiuitn
measurements. In the present work, the interactdrigansition metal ions Mn(ll) and Co(ll) with ASA has been
investigated in double distilled water mixture a2 M ionic strength at temp 30 °C#0C by potentiometrically.
Proton ligand (pK) and metal-ligand (logK) stabjliconstant were determined by using Calvin Bjertitration
technique as modified by Irving & Rossoti.
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INTRODUCTION

The determination of the metal — ligand stabilipnstant requires the knowledge of reliable and mtewalues of
proton-ligand stability constants. Thus, protoratig and metal-ligand stability constants are cateel with each
other. The stability of metal complexes with medatidrugs plays a major role in the biological &uofical activity
[1-2]. Potentiometric titration is accepted as avpdul and simple electro analytical technique determination of
stability constants.Many binary complexes of transition and inner tiams metals have been studied
potentiometrically [3,4]. The determination of gt constants is an important process for mangniches of
chemistry. Metal Complexes are widely used in vasidields, such as biological processes pharmasasiti
separation techniques, analytical processes etc [[gtal complexes of drugs are found to be moremothan
parent drugs [6]. Chemistry of drugs attracts m@sgarchers because of its application in medisitualy. . The 5-
amino salicylic acid (5-ASA) has been known foritlerong complex forming ability. In the preséméestigation,
we selected medicinal drug 5-ASA, as ligand. Nodag's 5-ASA is the recommended therapy for the atidn
and maintenance of remission of ulcerative colitS).[7,8] The drug acts topically at the coloniceusa to reduce
mucosal inflammation,[8] yet because the activegdeurapidly absorbed in the stomach and smalktitte,[9] a
number of oral formulations have been developedeiiver 5-ASA to the colon.[8,10] 5-ASA, also knovas
Mesalazine or, Mesalamine, is an anti-inflammatimyg used to treat inflammation of the digestietlcerative
colitis[11] and mild-to-moderate Crohn's diseas#.[The 5-ASA isp-hydroxy acid; as the name signifies, this
compound contains both -NHamine and —COOH acidic groups. It also contaipdrdxy —OH group. During
complex formation reaction, ligand acts as a baskhence greater the basicity of the ligand moablstis the
complex formed. In other words, the stability iportional to the proton ligand stability constaptevided other
factors affecting the stability are constant. Thenfation constants of the binary complexes formee tb
interaction of bivalent transition metal (I) iomith 5-ASA were calculated by measuring the magtetof the
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proton liberated during the titration of the ligamd absence and presence of metal against starsdatidim
hydroxide solution.

Based on the growing importance of both, the mieta as well as the ligand, this combination ieskd for the
present study.

MATERIALS AND METHODS

Ligand sample of 5-ASA in pure form was obtaineshir(HI- MIDIA) pharma industries and used as reedivThe
ligand is soluble in water. All the chemicals usegre of high grade of purity (AR Grade). The sauo used in the
potentiometric titration were prepared in doublstiled water. The pH of this water was found ~ ®8~7.0. A
carbonate free NaOH solution was prepared by disgpthe Anlar pellets in double distilled watemdastandardized
against oxalic acid solution (0.2 M) and standdkdlasolution was again used for standardizatibrG104(0.2 M).
The metal ion solutions were prepared by dissolvirgjal nitrates (Indian Rare Earth) and standaddize EDTA
[13]. The pH measurement was made using a digiaingter model Welltronix PM-300 in conjunction wihglass
and reference calomel electrode (reading accurd@@ pH units). The instrument was calibratedtt4p00, 7.00
and 9.18 using the standard buffer solutions. Wdl measurements were made at 30 °C %Clifi double distilled
water mixture at constant ionic strength of 0.2MQON3, .The relative stabilities of the complexes fornee
investigated potentiometrically adopting Irving aRdssotti [14] pH —titration technique. Proton hga(pK) and
metal —ligand Stability constants (log K) are detiered using the Microsoft office excel computergram.

Potentiometric procedure:
The experimental procedure involved potentiomeiniations of the solutions of:

1. Free HCIQ (A)
2. Free HCIQ + Ligand (A+L)
3. Free HCIQ + Ligand +Metal ion (A+L+M)

The solutions were titrated against standard catesofree sodium hydroxide at’@+ 1.0°C using Irving —
Rossotti pH titration techniques. The concentratbPerchloric acid(0.2M) and sodium perchloratielvere kept
constant for all sets. The water thermostat wasl dsemaintain the temperature constant. The saolatiovere
equilibrated in the thermostat for about 15 mirtéore titrations. The volume of every mixture waade up to 50
ml with double distilled water. The curves of pHrses ml-base solution were plotted (Figure-1 andr?y Proton
ligand (pK) and metal-ligand Stability constantsy(K) are determined.

RESULTS AND DISCUSSION

The potentiometric titration curves of 5 -ASA witransition metal ion is shown in fig.1 and fig.2hel pH of
complex formation is much below than the pH of rmé&a hydrolysis. These features of the pH mettiedies
confirm the formation of complexes by all the metahs with 5 -ASA. The basicities of the ligand kaleen
measured in term of their proton-ligand stabilignstant. Proton ligand stability constants (pK)dofigs were
determined by point wise calculation method as satgg by Irving & Rossotti and are given in tabldt 1s found
that in the ligand rH values ranges between 1 and 3 indicating the lilneraf three proton during complexation.
Therefore the drug gives three (pRhe basicity of the ligand have been measuredrmgeof their proton-ligand
stability constant. The interaction of metal iortwa base is similar to the neutralization reactimolving hydrogen
ion. J. Bjerrum [15] pointed out that the baseschtiave the strongest affinity for hydrogen ionsrfanost stable
complexes. This trend was observed in 5-ASA.Theent@sic ligands form more stable complexes. Sintittaar
relationship was shown by several workers [16-1&jMeen the logK of a series of metal complexesvddrirom
one metal ion with a set of similar ligands andrtp& values.
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Figure- 1 Representative titration curvesfor formation of Mn(ll) - 5-amino salicylic acid complexes at 30 + 1.0°C and2M ionic strength

in agueous solution

Table-1: Proton ligand and binary metal ligand formation constants of E-ASA at 30°C +1.0°C and at 0.2M ionic Strength

Ligand pK" o | | Lioand stabili /
values Transition Metals | Metal Ligand stability constants | LogKi/LogK, | LogKi- LogK>
o logB. 6.175
pK."=2.822 Mn(ll) logK, 3.435 1.253 0.695
logK, 2.740
H_
PKz"=6.194 logp, 6.172
pK4'=8.894 Co(ll) logK4 3.433 1.253 0.695
logK, 2.738
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Figure- 2 Representative titration curves for formation ofCo(ll) - 5-amino salicylic acid complexes at 30 + 1.0°C and2M ionic strength
in agueous solution

CONCLUSION

The metal ligand formation curve data for-rASA with transition metal ions indicaithat the ™n value range
between 0.757 to 1.425 and this suggests that nwetalform 1:1 complexes with ligand in solutiorhellogK
values are evaluated by the computational techeique in good agreement. The ratio of Ly / LogK;is positive
and greater than one in bathses. This implies that there is little or noistéindrance to the addition of liga
molecule. The difference betwelgK; and logk was 0.695 indicating the formation of 1:1 comple
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