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ABTRACT

Theelectrochemical behavior of complexes of primaquine diphosphate with
U (1V) and Cd (I1) were studied. It was observed that primaguineforms 1:2
complexeswith U (1V) and Cd (1) buffer at pH 4.0 by using Differential pulse
Voltammetry (DPP). The stability constants of primaquine- metal complexes
were evaluated with the DeFord-Hume procedure at different ligand con-
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centrations using DPP. The logarithm values of stability constants of Ura-

nyl and lead complexesare 11.74 and 8.17, respectively.
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INTRODUCTION

Primaquineawell known antimalarial affecting
asexual blood forms of human malariaparasites™=l.
belongs to a therapeutically important group of 8-
aminoquinolines, being apotentia chelating agent, like
other derivatives of thisgroup“®, primaquineinteract
with metal ion presentsin the biological system and
thereby affectstheir concentration and/or roleinthe
biochemical reaction pathways. The chelating behavior
of primaquine may be of interest to pharmacol ogists,
specifically with referenceto (@) diseases caused by
metd ion deficiency, (b) supply of metd ionto the defi-
cient part and (c) itsrolein metabolic pathways. Fur-
ther, information onthe structureand nature of the com-
plexesformedishd pful in understanding the therapeu-
ticand toxic effectsof thedrug. Thestudied drug Pri-
maquine have high electron density sites, so they may
act aspowerful electron donors. Inthe present work
complex formation of Pb (1) and U (1V) with pri-

maquinein buffer solution at pH 4.00 have been stud-
ied voltametrically. Theoverall stability constants of
resulting complexes have been eval uated by DeFord-
Hume’s method®.

EXPERIMENTAL

Reagentsand solutions

All chemica swere purchased fromAldrich and
Merck (Mumbai, India) and used without purification.
Stock solutionswere prepared with doubledistilled and
delonized water.

Thestock solution of Primaquinewas prepared by
dissolving theanaytical gradechemical indoubledis-
tilled and dei onized water, which had been previously
degassed with nitrogen for 30 minutes. Thesolutionwas
kept in darkness at 4 °C and was found to be stable
over aperiod of several weeks. Diluted solutions of
Primaguinewere prepared from the stock just prior to
anaysis. Purenitrogen (99.99 %) was used to deaer-
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atethesolutions.
I nstrumentation

Thevoltametric system used for the studieswas
Eco chemie, eectrochemica work station, model Auto
lab 30, the el ectrode assemblies being a663 VA stand
with GPES computer softwarefor recordingand anay-
sesof thevoltamogram.

Theinstrument settingswereasfollows. Thecapil-
lary of drop size 04 with the surface area of 0.04mn
was used. Before each measurementsastream of pure
nitrogen deareated the solution. Thetimeof purgingwas
300s and thetime of equilibrationswas 20s. The po-
tential scanswere recorded at scan rate of 10 mvVs?
and pulseamplitude of 50 mV. All experimentswere
carried out at the ambient temperature (gpproximately
25°C).

Procedure

Theexperimentswere performedusing9x 10°M
of metal ionsconcentration whiletheligand concentra:
tion was from 1.99 x 10° M to 21.99 x 10° M. A
stream of pure nitrogen was used for 300 sto remove
thedissolved oxygeninthesolution beforevoltage scan-
ning.

M ethod of calculation

Themodified method of DeFord and Humewas
used to determinethestability constantsof theirrevers-
ible complexesaccording to theequation
(0.434nF/RT) AEp+log[(ip) ,,/ (ip) ] =log SMLp+plog C_
where SMLpisthestability constant of the MLp com-
plex (whereM, metal; L, ligand), C_istheconcentra-
tion of ligand, A Ep isthedistance of the peak poten-
tidsof thefreemetd ion andthecomplex, pistheligand/
meta value, and (ip)M and (ip)C arethe peak currents
of thefreemetd ion and thecomplex, respectively. Since
no shift wasobservedin the peak potentia in the com-
plexesof primaquinewith Cd (1) ions (whereAEpis
constant), p valueswere cal cul ated from the slopes of
theplotsof -Hog[(ip)M/ (ip)C] versus- og[ Primaguine].

RESULTSAND DISCUSSION

Voltammetriccharacteristicsof U(1V) complexes
Thevoltamogram of complexation of primaquine

with U (IV) inbuffer at pH 4.00 aregivenin Figure 1.
U (1V) showed a single reduction peak at -0.261 V.
Ongradudly increasing the concentration primaguine
from 3.60 x 10° to 18.00 x 10 mol dminthe cell
containing 9x 10°mol dm=U (1V) metd solution, re-
aultintheshiftin pesk potential towardsmorenegetive
sidewith simultaneous decreasein peak current was
observed. With continuous decreasein current, the pesk
disgppeared compl etdly when ligand concentration was
amost doubletothat of metal, indicating that the com-
plex has1:2 (metd: ligand) stiochiometry. Theoveral
stability constant was determined and found tobelog
= 1174
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Figurel: DPPof 9x 10°M Uranyl with increasing concen-
tration of primaquinediphospate(3.60x 10°M t018.00x 10
5M) in buffer solution of pH 4.00

Voltammetriccharacteristicsof Cd (I11) complexes
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Thevoltamogram of complexation of primaguine
with Cd (I1) in buffer at pH 4.00 aregivenin Figure 2.
Cd (I1) showed asingle reduction peak at -0.582 V.
Ongradudly increasing the concentration primaguine
from 1.99 x 10°t021.99 x 10° mol dm2inthecell
containing 9 x 10-° mol dm= Cd (1) metal solution,
result in theno shift in peak potential, but decreasein
peak current were observed. With continuous de-
crease in peak current were observed up to when
ligand concentrationwasa most doubletothat of metd,
after that no decrease peak current was observed in-
dicating that the complex has 1:2 (metal: ligand)
stiochiometry. The overal stability constant was de-
terminedtobelogf ,,=8.17.
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Cd(l) - Primaquine
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a=9x10°M purelLead in buffer solution
Ligand: b=1.99x 10° ¢=3.99x 10°, d =5.99 x 105, e=7.99 x
10°%,f=9.99x 105 g=11.99x 10°,h=13.99x 10°%,i =15.99x 10
5j=19.99x 105 k =17.99 x 105 M.

Figure2: DPP of 9x 10°M Cadmium with increasing con-
centration of primaquinediphospate. (1.99x 10°M t021.99
x 10°M) in buffer solution of pH 4.00
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CONCLUSION

Thecomplexation reactionoccurring between metds
ionsand Primaguine can befollowed using differential
pul sevoltammetry, which alow theidentifcation of the
complexesformed aswell asthedetermination of their
stability constants. Alsoitisafast, chegp and sensitive
techniquefor the study of theformation of complexes.
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