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ABSTRACT

Mixed ligand stability constant of copper complexes with Amitriptyline hydrochloride and Furosemide drug with
aminoacid, Isoleucine and Glutamic acid have been studied pH metrically in 20% v/v ethyl alcohol water medium at
30°C temperature and 0.1 M ionic strength. The equilibrium constant of copper ternary complexes have been
correlated with AlogK, K, Kz and K, stability related parameters. The percentage concentrations of various
possible species with pH were determined by using computer program and possible equilibria were predicted.
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INTRODUCTION

Coordination chemistry plays an important roléha medicinal, analytical, environmental and biidagsciences.
The stability constants of metal complexes withgdrhave been determined so as to know the proper afodrugs
and their effect with all other components of blaidams. [1]JAmino acid with one or more than ooerdination
site along with different functional group has gnéficant role in metal complexes of drugs playimportant role in
numerous chemical and biological system.

Copper is essential in all plants and animals. @opppresent in large number of enzymes.[2, 3hbse its role in
facilitating iron uptake, copper deficiency canesfifproduce anaemia like symptoms.

Amitriptyline hydrochloride is tricyclic antideprsant drug and chemically known as 3-(10, 11, diby&hH-
dibenzo [a,d]cycloheptene-5-ylidene)-N,N-dimethybtbpanamine hydrochloride. [4] It is used for treatment of
several psychiatric disorder. [5-7]These typesrigfytlic also ease migraines, tension, headachesety attacks
and some schizophrenic symptoms.

Furosemide is 4-chloro-N-furfuryl-5 sulphamoylamthilic acid. Furosemide has a Saluretic effect. (&hical
toxicity of furosemide involves abnormalities. [Qi$ effective for the treatment of edemas conrteetith cardiac,
hepatic and renal sites. One of the use of thig drdor the treatment of hypertension.

Hence the present paper deals with the systematity of Cu(ll) Complex with Amitriptyline hydrochiale,
Furosemide as primary ligands (L) and Amino ac&lsecondary ligands (R), in 20% ethanol-water méxtu

MATERIALSAND METHODS
All the chemicals used in the present study weiR. yrade. The metals were used as nitrates. Puigs dvere

procured as a gift sample from pharmaceutical ltréhss The pure samples of amino acids were olddimmen S.D.
Fine Ltd. Mumbai. The solutions of all reagents evprepared in double glass distilled water haviHgeB80-6.90.
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The solution of drug was prepared in 20% ethandkewmixture. The fresh solution of NaOH was usea digrant
for pH titrations. It was standardized with oxadicid.[10] The 1.0 M NaClO4 solution was used tontan the 0.1
M ionic strength by taking requisite amount of sodiperchlorate solution. The metal solutions weaadardized
by usual procedure. [11]

The digital pH meter [Elico model LI-127, inbuilerhperature compensation and 0.0 to 14 pH range avith
accuracy of £ 0.01 pH Unit] in conjunction with cbimed glass electrode were used for pH measurenaeiots
experiments were carried out at’@0temperature and inert atmosphere by maintainiig\d ionic strength
(NaClO4) in aqueous solution. The pH meter wadcaled before every set of titrations by using 408 9.00 pH
standard buffer solutions. All the necessary précas were taken for smooth working of electrodE2][The
Calvin Bjerrum pH titration techniques as modified Irving Rossotti were applied to determine theildgrium
constants of 1:1:1 ternary complex. [13] Titratfmocedure involves following steps:

1) Free acid (HCIQ) (A)

2) Free acid (HCIQ) + primary ligand (A+L)

3) Free acid (HCIQ) + primary ligand + Metal ion (A+L+M)

4) Free acid (HCIQ) + secondary ligand (A+R)

5) Free acid (HCIg) + secondary ligand+ Metal ion (A+R+M)

6) Free acid (HCIQ) + primary ligand + secondary ligand+ metal (A+LH\R)

The above thermostatic mixtures were titrated widndard NaOH solution. The total volume of solutieas kept
at 50 ml by the adding distilled water. The profagrand stability constants (pKa) and metal ligardbsity
constants (LogK) of binary complexes of drugs amgin@ acids were determined with the help of compute
(MSOffice, Excel) by using Irving and Rossotti meadis.

It is used to calculate stability constants of éa&yncomplexes. The equilibrium constants of termanyplexes along
with concentrations various species formed duriognglexation were directly obtained as output of CB&ES’
computer program which employs non-linear leasasgjapproach.

RESULTSAND DISCUSSION

Proton ligand constant of Primary ligangll, and Secondary ligand,;R;have been determined by Irving-Rossotti
technique. Their metal ligand formation constantseralso determined for the comparison with thdsbeoternary
system. For this we have given emphasis on studfidsnary systems under identical condition witloga for
ternary systems. The values are presented in TABBEEmary ligand and secondary ligand both forms afid
ML ,complexes with Cu (Il) ions.

TABLE-1 Proton-ligand and metal-ligand stability constantsin binary system

Ligands pK pK; logK; logK,
Amitriptyline hydrochloride 7.39 -- -- 2.7901
Furosemide 3.440¢ - 5.0695 4.32b3
Isoleucine 25335 9.7256 9.5442 6.6896
Glutamic acid 25872 4.9984 10.293 8.3329

Ternary metal complexes

Only 1:1:1 ternary complex have been used in thidysto ensure the exclusive formation of the sempkernary
complex MLR. By considering the proton ligand anétah ligand constants of ligand constants of ligarttie
species that exist in complexation equilibria haeen plotted in Figure 1,2,3,4 as a function of Phe parameters
AlogK, K., Kr and Kr are generally used to indicate the relagtability of ternary complexes.

In all the ternary system, distinct inflections wesbserved in the titration curves, indicating fbemation of
chelates. Formation of ternary complexes was furtbafirmed from the non-superimposable naturehebtetical
composite curves on the experimental curve in #ggon of ternary complex formation. The speciegrithistion
curves, as a function of pH were generated usimgpeter programme SCOGS, also supports the formation
ternary chelates. Similarly the percentage curveghe species FM,FL, and FR are shows that thdalnit
concentration of free metal is decrease with irgirgpapH. This indicates that all of the metal isbiound state in
form of binary and ternary complexes. The freerddy@oncentration FL and FR show slight increasenduthe
process with increasing pH. This may be attributethe dissociation of slight excess ligands presesystem.
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In case of Cu(ll) k-Rssystem Figure 1 shows that the nature of speciatioves except the species MLR i.e. mixed
ligand complex, all other are at negligible concativns even at the initial pH and further decrsaseattain zero
value. The concentration of ternary complex at beigig is minimum i.e. 0.396 % and then increasewsl to
reach to 76.7%.

From this observation it may be concluded thatftrenation of ternary complex has been fully comgdeat the
initial pH by and there is no any other equilibiiather involved in its formation. It may be atwiled to the fact that
the stability constant of this complex is very hagtd the lower pH is favorable for its formatiomeTmechanism of
formation of ternary complex by different equilidrdiscussed in previous Cu (Il) system is totapypleable to
Cu(ll) L;-R; system and the stability constant of this comp$e8.87 which is greater than the first complex Wwhic
may be due to the change of secondary ligand.

In case of Cu(ll) k-R,, the nature of speciation curves shows that exitepspecies HL, MR and MLR, all others
are at almost negligible concentration even atititeal pH 2.0 and further decreases. Therefores¢hspecies do
not involve in the formation of ternary complexeafpH2.0. From the values of different speciesit be concluded
that the concentration of ternary complex at beigigins minimum i.e.0.505 percent and then increat@sly to
reach to 36.8% at pH 4.0.

The percentage of HL and MR represented by G is 99.7 and 99.9 of both the species at the Irstege. The
concentration of these species decreases with pHeathes to minimum at pH 4.0. The decreasingltoérthese
species indicates that they are utilize in the fdiom of ternary complex. This is supported by thereasing
concentration of the ternary complex from 0.503&8 percent in the same pH range. From this obtervit may
be concluded that the concentration of primary Hiyalecreases because of its dissociation, resuitinthe
formation of free ligand L. This species then iatds with MR to give final product MLR. This can bather
supported by the observation that the rate of gisaance of these species is approximately santleab®f the
formation of mixed ligand complex.

It may be attributed to the fact that the stabitipnstant of this complex is very high and the lopid is favorable
for its formation. The mechanism of formation ofnt@ery complex of Cu (Il) L2-R4 system can be ekptd as
similar to that of the previous system. The chaimgsecondary ligand does not affect the mechaniSoomplex
formation as well as the extent of its formatiorheTonly difference between these two complexedas the
stability constant of first complex is less thaattbf second one.

TABLE-2 Stability constantsin ternary complexesof Cu(ll)

L R p111 B02 B20 KL KR Kr AlogK
L, | Isoleucine 95442] 16.2338  2.7901 9.5442 0 32.5821 0

L, | Glutamicacid| 8.8718] 18.6259 2.7901 8.8718 -1.4p133.5794| -1.4212)
L, | Isoleucine 105014 16.234 2.7068 7.7944 09368 5286 | -1.75
L, | Glutamicacid| 12.4986 18.6262 2.7068 9.7918  2.20580.9166| -0.5015

It has been observed from table-2 that stabilitystant of ternary complexes of Is found to be less than.The
result shows that ternary complex formation is fassred over corresponding binary ML complex.

Fig-1Cu (11) L-Rs

% C1
% C2
% C3
% C4
% C5
% C6
% C7

04— — —

80 o

60

40

Concentration

135
Pelagia Research Library



A. G. Shankarwar et al Adv. Appl. Sci. Res., 2015, 6(5):133-137

Fig-2 Cu (1) L+-R;
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Fig-3 Cu (1) L2Rs
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Fig-4 Cu (1) LRy
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CONCLUSION

It is observed that the negative values indicas the ternary complexes are relatively less stida 1:1 binary
complexes of primary as well as secondary ligands.
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