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ABSTRACT

Equilibrium studies on metal-ligand complex equilibinvolving Copper(ll) and Zinc (ll)metal ions tli drug,
Amitriptyline HCI with Amino acids Isoleucine andu@mic acid in 20% (v/v) ethanol-water mixture 30°C +
0.1°C and ionic strength of 0.1M (NaClbhas been studied. Formation of complex speci#srespect to pH have
been discussed by Irving-Rossotti technique anblieted by SCOGS computer programme.

Keywords: Equilibrium constant, lonic strength, pApgK, SCOGS.

INTRODUCTION

Complex formation of metal ions of biological impamce with drug and amino acid and their derivatiaee of
great significance as many of these systems caan siifnple model of complexes of metal drug and anzioid
equilibria in different enzymatic processes. Drigse various functional groups present in theindtire, which
can bind to metal ions present in human body.[1iGlkey of drugs attract many researchers becausis of
applications in medicinal study. Interesting resuiive been reported earlier on complex formateattions of
drug-amino acid-metal ion mixed ligand complexe€]2

Expecting some useful information on mixed liganoimplexes a detailed pH metric study involving drug
Amitriptyline HCI with Copper(Il) and Zinc (I) meat ions has been carried out and discussed withitses
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MATERIALSAND METHODS

All the reagents used were of A.R. grade and ellsthiutions were prepared in 20%(v/v) ethanol-watixture and
standardized by known procedures.[7]Titrations weaeied out using a digital pH meter (Elicomod&l127) in
conjunction with combined electrode. All titrationgre carried out at 3G + 0.°C temp. All sets of solutions were
titrated against 0.2N sodium hydroxide solutioneThration curves were plotted by using the experital data.
On the basis of these plots, proton ligand and Idfigend formation constants were calculated. Cotregions of
total metal, total ligands, free metal, free ligandnd various possible species that are formednglutie
complexation are calculated by using SCOGS compuurtegram.[8-9]

RESULTSAND DISCUSSION

Binary complexes

Amitriptyline HCI is a tricyclic antidepressant druand chemically known as 3-(10,11-dihydid-5
dibenzop,d]cycloheptene-5-ylidene);N-dimethylpropan-1-amine.[10] It is used for the atreent of several
psychiatric disorder.[11-13]

These types of tricyclic also ease migraines, temdieadaches, anxiety attacks and some schizaptsymptoms.
The protonation constants (pKa) Amitriptyline H@mino acids isoleucine and Glutamic acid and thestal-
ligand formation constants (LogK) have been deteeahi(Tablel).

Table 1: Proton-ligand and metal-ligand stability constants of binary system

. Cu(ll) M; Zn(il) M,
Ligands pK Pk LogK; | LogK, | LogK; | LogK,
Amitriptyline HCI 7.39 -- - 2.7901 2.929¢ 3.0936
Isoleucine 2.5339 9.7256 9.5442 6.6896 4.2821 3440
Glutamic acid 25872 4.9984 10.293 8.3329 5.097728M

Proton ligand constant of primary ligand &nd secondary ligand,Rand R have been determined by Irving-
Rossotti technique. Their metal ligand formatiomstants were also determined for comparison witisehof the
ternary system. For this we have given emphasstudies of binary system under identical conditith those of

the ternary system. The primary ligand amitriptglichydrochloride and secondary ligand,

bothform1:1and1:2 complexes with Cu(ll) and 1:1aBdbmplexes with Zn (11).

Mixed ligand complexes

Isoleucine,

The study of ternary complexes in solution providesple models for more complicated biochemicaktieas.
[14-17]Complexes in which metal ion has two or moyees of ligands in its coordinating sphere arlledaas

mixed ligand complexes.

Figure: 1. Cu (I1)-L1-Ry
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Figure: 2. Cu (I1)-L1-R7
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In case of Cu (ll)-k-R4, the nature of speciation curves shows that extteptspecies MLR i.e. mixed ligand
complex, all other are at negligible concentratiemen at the initial pH and further decreases tairazero value.
The concentration of ternary complex at beginnegninimum i.e. 0.396 % and then increases slowlgeszh to
76.7%. From this observation it may be concluded the formation of ternary complex has been fatiynpleted at
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the initial pH and there is no any other equilitiather involved in its formation. It may be alttnted to the fact
that the stability constant of this complex is vhigh and the lower pH is favorable for its fornoati

Figure: 3.Zn (11)-L1-R4 Figure: 4.Zn (11)-L1-R7
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In case of Zn (Il)-L-R, System, the percentage concentrations of varipesias have been calculated. These values
are plotted as a function of pH. It can be seemftbe table that the concentrations of all the igseexcept K.,

ML, MR and MLR are almost negligible at the initipH 2.1. Therefore, these species do not involveha
formation of ternary complex. The initial percergagpncentration of ternary complex MLR is 0.20bt2.1 and
then slowly increases until it reaches to maximuatue i.e. about 69.7 percent at pH 4.6. The peagenbf HL

and MR represented by C1 and C6 are highest anitied stage i.e. 100 and 73.1 respectively. Thaaentrations

of these species decrease with pH and reachesniomum value at pH 4.6. The decreasing trend ofetlegecies
indicates that they are utilized in the formatidriesnary complex. This is supported by the incig@soncentration

of the ternary complex in the same pH range. Thecentration of ternary complex species also reathédts
maximum value at pH 4.6. After this pH, the forratrate becomes slow and tends to about constarg.va

From this observation it may be concluded thatitiitéal higher concentration of primary ligand splrdecreases
because of its rapid dissociation resulting inhi formation of free ligand L. This species theetiacts with MR to
give final product MLR. The maximum formation of MLis therefore.

The decrease in concentration of primary liganchise as compared to that of MR. Therefore it magdrecluded
that the excess formation of free primary ligand ¢$pecies might be utilized in the formation of Mince its
concentration also increases with increasing pte ifhial concentration of ternary complex i.e.@4s due to the
initial reaction between M, L and R.

Table: 2 Stability constants of ternary complexes of Drug Amitriptyline HCI

Metal ion | Amino acids | B B20 Boz K. Kr K AlogK
cu(ll Isoleucine ' 9.5442 16.2338  2.7901 9.5442 0 32.5321 D
Glutamic acid| 8.871§ 18.6259 2.7901 8.8718 -1.4P133.5794| -1.4212
Zn(l) Isoleuci_ne _ 6.7115 7.7224 6.028 3.7821 2.4294 18122 -0.5
Glutamic acid| 8.0273 9.3871 6.0232 5.0977 2.9296 .4185 0

CONCLUSION

The relative stabilities of the binary and terneoynplexes are quantitatively expressed in terris, 9.0, Bo2, Ky,

Kr, K; andAlogK values which are presented in Table No.2. @tsaparison off;1with Bpand Bo,0f this system
shows preferential formation of ternary complexesrdinary complex of primary as well as secondigignd. The
considerably low positive value of Kand Kz indicate less stability of ternary complex with pest to that of
primary and secondary ligands. The Kr value of tdmplex is positive but less which indicate lowtability of
ternary complex. ThalogK value of this system indicates less stabiityernary complex.
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