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ABSTRACT

Electrochemical behaviour of nitacrithiazole wasinvestigate by differential
pulse polarography (DPP) using a dropping mercury electrode as working
electrode and Ag/AgCI reference electrode in universal buffer of pH range
from2.0to0 12.0. Millicoulometric experiment is performed successfully in
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estimating the number of electrons and protons to understand reduction
mechanism. The polarography study of nitacrithiazole shows that it is re-
duced infour electron step in acidic medium. The linearity was maintained
at 1.0x10°t0 1.0x10° mol dnr® with detection limit of 1.7x10° mol dm. The
recovery was 98.40% to 99.80% and relative standard deviation 1.4%. The
nitacrithiazole has been determined with good results by this method in

pharmaceutical formulations.

INTRODUCTION

Nitacrithiazole, (4-[ (4-nitroacridin-9-yl) amino]-N-
(1,3-thiazol-2-yl) benzenesulfonamide) C ,H,.N.O,S,
(Figure 1). Thereduction of nitro compounds at the
dropping mercury e ectrodein agueous solutionsisde-
scribed by Shikataand coworkers®2. The number of
papers have been published on nitro aromatic reduc-
tions, following the early work of Geskeand Maki®.
However, thereduction mechanismfor severd aromatic
and heterocyclic nitrocompounds was presented by
Zuman and co-workers*12. A survey of theliterature
reveal sthat no attempt has been madeto study theelec-
trochemicd reduction behavior of nitacrithiazoleaswell
asitsdetermination in pharmaceutica formulationsby
using anaytical methodsto the best of our knowledge.

Theaim of thisstudy wasto developasmpleand
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rapid method for traceanaysisof nitacrithiazolein phar-
maceutica formulationsand urine samplesby differen-
tia pulsepolarography. Therefore, e ectrochemical be-
havior of nitacrithiazolein agueous buffered mediato

Figurel: Sructureof nitacrithiazole
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Figure 2 : Typical differential pulse polarogram of
nitacrithiazoleat pH 4.0 Concentration: 1.0x10°M; Pulse

amplitude: 60mV; scan rate 12mV/sec; Drop time: 3sec

ariveat theinformation on themechanistic aspectsand
the el ectrode kinetics concerned and an attempt has
a so been madeto determinethetitlecompound in phar-
maceutica formulationsand urinesamplesby usng dif-
ferentid pulse pol arography without any prior separa-
tions.

EXPERIMENTAL

Materials

All chemicdswerereagent gradechemicds(Merk,
India), doubly distilled water was used in preparation
of al solutions. Stock solution (1.0x10® mol dm) was
prepared by dissolving Nitacrithiazole in
dimethylformamide. All dilute solutionswerefreshly
prepared daily from the stock solution. Universal buffer
solution ranging from pH 2.0 to 12.0 were prepared
using 0.2M boric acid, 0.01M citric acid and 0.1M
trisodium orthophosphate.

I nstrumentation

Anaysiswerecarried out withanElicoModd CL-
362, three electrode system consisting of adropping
mercury electrode (DME) astheworking e ectrode,
an Ag/AQCI reference el ectrode and platinum counter
electrode. It was outfitted withaModd LX-300" X-Y
recorder. All the sol utionswere degassed prior to analy-
g shy bubbling purified nitrogen gasthrough thecdll for
10 min. A detailed description of theinstrumentation
and experimental conditions has been reported
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Figure3: Effect of pH on the peak current. Conditionsasin
figure2

earlies®¥. All the experiments were performed at
25+1°C, pH measurements were carried out with a
Hannainstruments(Italy) pH meter.

RESULT AND DISCUSSIONS

Effect of pH

Theeffect of pH on the pul se peak current for the
reduction peak was examined using differential pulse
polarography and the results are shown in figure 3.
Nitacrithiazoleexhibitsonly onepesk inacidic medium
and with the increasein pH-4.0, the Ep values shift
towards negativedirection. Therefore, pH-4.0 was se-
lected asthe optimum pH. At this pH, the sensitivity
washighest, the pesk waswell defined, and thebasdine
wasplat.

Natur e of the electr ode process

Thehaf-wave (E,,,) peak potentid valuesareob-
served to belinear functions of pH. Asthe pH of the
buffer systemisincreased, the reduction potential is
found to be shifted towards more negative val ues¥.
Theelectrode processesfor nitacrithiazoleisfound to
befreefrom adsorption and currentsare diffusion con-
trolledinnature, whichis confirmed through thelinear
plotsof i, vs. h2and i vs. t*° passing through ori-
gin®sl,

Thetechniqueof millicoulometry hasbeen employed
inthe present investigation to eval uate the number of
electronsinvolved in thereduction process. Fromthe
comparison of thewave hei ghts observed, the number
of eectronsconsumedintheover dl reduction process
of nitacrithiazoleisfound to befour inacidicaswell as
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Reaction Scheme 1

basic media. Theelectrochemical reduction process
could be presented by the reaction Scheme 1.

Kineticdata

Thevariouskinetic parametersof thed ectrode pro-
cesssuch asdiffusion coefficient, transfer coefficient
and heterogeneous forward rate constants for
nitacrithiazolefrom different techniquesarereportedin
TABLE 1. Theadsorption free nature of the el ectrode
processisclearly evidenced from the nearly equd dif-
fusion coefficient va uesobtained fromdl thetechniques.
Thediffusion coefficient valuesare seento gradually
decrease which account for the decreasein diffusion
current withincreasein pH dueto non-availability of
protons. The heterogeneousforward rate constant val-
uesarefoundto behighin acidic mediaindicating the
proton involvement. Therateconstant vauesarein gen-
eral found to decreasewith increasein pH whichindi-
catesthat the e ectrode reaction tendsto becomemore
and moreirreversible. Thenumber of protonsinvolved
intherate determining stepisfound to be onefor nitro
group reduction.

The polarographic peak obtained in acidic media
has been utilized in the analytical estimation of the
nitacrithiazole. Themain nitro group reduction peak is
useful inthe DPPanaysisof thedrugsfor thefollowing
reasons. ) it occursat small negative potentid's, where
alimited number of other polarographic reactionsoc-
cur. Thusthe determination of nitro group compounds
enjoysameasure of selectivity inthefield of polaro-
graphic anaysisb) the peak height isrdlatively large
because of four electron reduction step thus making
pol arographic determination of nitro group containing
drug more sensitiveinvolving lower detection limit of
10° mol dm3 ¢) the peak height is unaffected by the
minor changesin pH. Therefore, for andytical purpose
herepH 4.0isused.

The peak currents of nitacrithiazolearefoundto
vary linearly with the concentration of thedrug over the
concentrationrange 1.0x10° to 1.0x10° mol dnr3with
thedetection limit of 1.7x10° mol dm3. DPPisfound

TABLE 1: Typical differential pulsepolarographic data of
nitacrithiazoleconcentration: 1.0x10°M; Drop time: 3 sec;
Pulseamplitude: 60 mvV

sﬂgp?:r:ihneg “En Im Ona —DX]'OS K

electrolyte HA Cm?s™ cms™
2.0 0.18 10.4 0.32 8.44 9.86x10”"
40 020 9.6 0.86 7.96 8.18x10°®
6.0 030 9.2 0.78 7.26 2.86x10°
8.0 0.34 88 0.96 5.58 1.28x10™"
10.0 038 7.6 0.88 472 3.60x10™"2
12.0 046 6.6 0.76 3.88 5.52x10™%

to be more suitable at lower concentrationsduetoits
high sensitivity and resol ution.

Recommended analytical procedure

Standard solution (1.0x10° mol dm=) isprepared
by dissolving appropriate amount of the electroactive
speciesin DMF. A 10ml of the solution (9ml of sup-
porting el ectrolyte+ 1ml standard solution) istrans-
ferredinto apolarographic cell and polarogramisre-
corded after compl ete deareation for 10 minuteswith
nitrogen gas. After getting the polarogram (Figure 2.),
amall increments(0.2ml) of standard solutionsare added
and polarogramsare recorded after each addition un-
der the same experimental conditions. The optimum
conditionsfor theestimation of nitacrithiazoleat pH 4.0
arefound to beadrop timeof 3 seconds, pulseampli-
tude of 60mV and applied potential of -1.2V vs. Ag/
AgCI(s), CI. Therelative standard deviation and cor-
relation coefficient valuesfor 10 replicantsare 1.58%
and 0.988 respectively.

Nitacrithiazolein pharmaceutica formulationscon-
taining 245 mg in total tablet mass of approximately
250 mg hasbeen analysed in order to examinethe ap-
plicability of themethod. About 10tabletsweremixed
uniformly and portionsequivaent to 10, 20, 30 and 40
mg of compound wereaccurately weighted, dissolved
in pure DMF and transferred in to 25ml calibrated
flasks. Aliquot of 0.5ml clear supernatant liquid was
made upto 10ml with the supporting e ectrolyte (pH

—— a%a['yttaa[’ CHEMISTRY

Hn Tndéan g%wumé



308

Differential pulse polarographic behavior of nitacrithiazole

ACAIJ, 9(3) September 2010

Full Peaper ==

TABLE 2: Determination of nitacrithiazolein phar maceutical
formulationsby differential pulsepolar ography, Concentra-
tion: 1.0x10°M; Drop time: 3 sec; Pulseamplitude; 60 mV

TABLE 3: Determination of Nitacrithiazolein urinesamples
by differential pulsepolarogar phy, Concentration: 1.0x10°
M; Drop time: 3 sec; Pulseamplitude: 60 mV

Nameof.the Labeled  Amount RecoverySta_nd.ard(%) Sample Labeled Amount ReccveryStandard(%)RSE
formulation amount(mg) found(mg) (%) dviation RSD amount (mg) found (mg) (%) deviation
5 4.92 9840 0.04 04 1 20 1.95 9750  0.03 04
Nitacrithiazole 10 9.98 99.80 0.02 0.1 2 4.0 3.89 97.25 0.05 0.5
15 14.83 98.80 0.03 0.7 3 6.0 5.99 99.83 0.01 0.1

4.0) and polarogram recorded. Theamount of the com-
pound in portion of the sampl etaken was estimated by
referenceto calibration plot. Therecovery wasfound
to bein therange of 98.40% to 99.80% the assay re-
sultsaregivenin TABLE 2.

Therdiability of themethod for the determination
of nitacrithiazolein urinewas checked by using differ-
ent spiked urine samplesin conjunction with the stan-
dard addition method. Three different urine samples
were spiked with standardsin concentration range at
which theunchanged drug isexcreted. Therecovery
was found to be in the range of 97.25% to 99.83%
withtherelative standard deviation of 0.96%. There-
sultsaregivenin TABLE 3.

Urinesampleswereobtained fromthepatientsat a
specifictimeintervasduring sngledosageadministra-
tion. Itisknown that the portion of an orally adminis-
tered dose that excreted unchanged in urineis dose
dependent. However, it was observed that, after ad-
ministration of singleora dose of 250mg, thedrug con-
centration inurineincreasesuntil it reaches 12% of the
initial doseat 4 hrsand then beginsto decrease. Nearly
20-25% of adose is excreted within 7 hrs. After 12
hrs, the polarographic signal disappears and the un-
changed drug excreted below the method of detection
of themethod together with polarographicaly inactive
nitacrithiazole. Fromtheforegoing discusson, it hasbeen
demonstrated to be applicableto variety of samples
induding pharmaceutica formulationsand urinesamples

CONCLUSION
The proposed method isexperimenta ly convenient

and sengtivefor thedetermination of nitacrithiazoleus-
ingdifferentia pulsepolarogrgphy on DME. Thismethod

was successfully applied for the determination of
nitacrithiazolein pharmaceutica formulaionsand urine
samples, givesagood standard deviation valuesand
time consumelessand inexpensive. Theandytica per-
formances obtained in the present work for this sub-
stance arevery better than previous methods.
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