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Abstract

Three rapid, simple, inexpensive, precise, andrateuspectrophotometric procedures were
developed for the determination of Perindopril enine (PPE) usingobalt-thiocyanate
citric acid and 2,3- dichloro-5,6-dicyano benzoguia in bulk sample and in dosage forms.
The procedures are based on the coordination camplihe drug (electron donor) and the
chromogenic reagents used. The colored productexracted into non aqueous solvents
and measured spectrophotometrically at the optimygafor each complex. Regression
analysis of Beer-Lambert plots showed good coiiman the concentration range of 30-70
png mLY 4-20 pg mtt and 20-60 pg mi* for cobalt-thiocyanatecitric acid and 2,3-
dichloro-5,6-dicyano benzoquinone respectively. @pparent molar absorptivity, Sandell’'s
sensitivity, detection and quantification limits neecalculated. The developed methods
were successfully applied for the determination RFE in bulk and pharmaceutical
formulations without any interference from commosipients and hence can be used for
their routine analysis.

Keywords: Perindopril erbumine; Spectrophotometry; Coliibcyanate Citricacid-acetic
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1. Introduction

Perindopril Erbumine (PPE) chemically [1] (8S 3aS 7aS)-1-[(29)-2-{[(29)-1-ethoxy-1-
oxopentan-2-yllamino}propanoyl]-octahydraddindole-2-carboxylic acid. It [2]is a
long-acting ACE inhibitor used to treat high blopdessure, heart failure or stable
coronary artery disease. PPE is official in B.P &i%P.

Literature survey reveals only few analytical tages such as HPTLC [3], HPLC [4-
6], GC-MS [7], capillary gas chromatography [8, 9], LC-MS/M§L0, 11],
radioimmunoassay [12], amperometry [13], potentimyng¢ld] and spectrophotometry
[15-17] for the quantification of PPE in biologiclilids and pharmaceutical dosage
forms. However, some of these methods used expengistrument and costly solvents
while the others lacked sensitivity and selectivithie analytically important functional
groups were not fully exploited for the precise aedurate estimation of the drug in bulk
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and pharmaceutical formulations. Hence the aithefauthor was to develop economic,
sensitive and specific spectrophotometric methaiilizing various reactions between
chromophoric reagents like cobalt-thiocyanate [I#ficacid-acetic anhydride [18] and
2,3- dichloro-5,6-dicyano benzoquinone [19] withabtically important functional
groups present in the drug.

Fig. 1.Structure of perindopril erbumine

2. Experimental
2.1. Instruments used

A Systronics Double beam UV-Visible spectrophotaean@201 with 1 cm matched quartz
cells was used for all spectral and absorbance unements. A Systronics digital pH
meter was used for all pH measurements.

2.2. Preparation of reagents

All the chemicals and reagents used were of argalytjrade and solutions were prepared
using appropriate solvents.

2.2.1 For method My

Cobalt thiocynate [CTC solution (2.5 x 10M)] was prepared by dissolving 7.25 g of
cobaltous nitrate (BDH) and 3.8 g of ammonium tiieate (BDH) in 100 mL distilled
water. Buffer solution (pH 2.0): Prepared by mixiB@6 mL of trisodium citrate (0.1M)
with 694 mL of HCI (0.1M) and the pH was adjusted2t0. Nitrobenzene (Qualigens)
AR grade was used.

2.2.2.For method M,

Citric acid-acetic anhydride [CA/A© solution (Fluka: 0.2% wiv, 3.26 x Tav)] [18]:
Accurately 12 g of citric acid monohydrate was vireid and transferred to 250 mL
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beaker. The beaker was kept in ice water bath.hiohteaker 5 mL of methanol and 20
mL of acetic anhydride were added. The mixture stased with a glass rod to complete
the dissolution. The solution was transferred t0 @l volumetric flask and final volume
adjusted to mark with acetic anhydride.

2.2.3.For method M3

2,3- Dichloro-5,6-dicyano benzoquinone (DDQ) (8.862 M): Prepared by dissolving
200 mg of DDQ in 100 mL of Acetonitrile.

2.3. Preparation of standard drug solution
2.3.1 For method M1

About 119.16 mg of PPE (equivalent to 100 mg oé foase) was accurately weighed and
transferred to 150 mL separating funnel. It wasaliged in 10 mL of water and 10 mL of
0.1 N sodium hydroxide was added to it drop wiseetease the free base of the drug. The
released free base was extracted 3 times with 2(aontions of chloroform solvent and
volume of the total chloroform extract was brougptto 100 mL with chloroform to get a
standard stock solution of 1 mg/mL.

2.3.2.For method M2

The stock solution (1 mg/mL) of PPE was preparedliggolving 100 mg of the drug in
100 mL water. This stock solution was further dillito get the working standard solution
of concentration 10g/mL.

2.3.3.For method M3

The stock solution (1 mg/mL) of PPE was preparedlisgolving 100 mg of the drug in
100 mL of acetonitrile. This stock solution wasdiss such for this method.

2.4. Procedure for estimation

After systematic and detailed study of the varipasameters involved in the optimization
of the methods, the following procedures were raoemded for the determination of
PPE in bulk and pharmaceutical dosage forms.

2.4.1.For bulk samples

2.4.1.1 Method M,

Into a series of 125 mL separating funnels, PPEdsta solution (1000 pg/mL) ranging
from 0.3 to 0.7 mL was transferred and the volumali separating funnels was adjusted
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to 2.0 mL with water. Then 5.0 mL of buffer (pH R#&nd 5.0 mL of CTC were added.
The total volume in each separating funnel wassidguto 115.0 mL with distilled water.
To each separating funnel 10 mL of nitrobenzeneadaled and contents were shaken for
5 min. The two phases were allowed to separatetlaadabsorbance of the separated
nitrobenzene layer was measured at 620 nm agaimestgent blank. The amount of PPE
was deduced from its Beer-Lambert’s plot.

2.4.1.2 Method M,

Aliquots of standard chloroformic PPE solutions taiming (0.4 -2.0 mL of 100 pg/mL)
were transferred to a series of 25 mL volumetiasKs and gently evaporated on a water
bath to remove the chloroform. 10 mL of CAiL&creagent was added to each volumetric
flask. The volumetric flasks were placed in a wdtath and heated for 40 min. The
contents were cooled to room temperature and theiao in each volumetric flask was
made up to the mark with acetic anhydride and sieleafor 15 min. The absorbance of
colored solutions was measured at 580 nm agairedgent blank. The amount of PPE in
sample was calculated from its calibration graph.

2.4.1.3 Method M3

To a series of 10 mL volumetric flasks, aliquotsstdndard PPE solutions (free base)
containing 200.0 to 600.0 pg were transferred afdniL of DDQ was added to each
volumetric flask. The final volume was made up ke tmark with acetonitrile. The
absorbance of the solutions was measured at 404gamst its reagent blank. The
amount of PPE was computed from its Beer-Lambeits

2.5. For pharmaceutical formulations
2.5.1 For method My

Twenty tablets (Aceon) were taken in a mortar angsteed to a fine powder. From this
tablet powder equivalent to 50 mg of PPE was tal@hdissolved in 40mL of water. The
solution was filtered and diluted to 50 mL with tke@me solvent. It was further diluted
appropriately with the same solvent and amountRIE Rvas estimated by following the
same procedure as described in bulk samples fdrandy .

2.5.2 For method M,
Tablet powder equivalent to 50 mg of PPE was atelyraveighed and transferred to 150

mL separating funnel. Then it was dissolved in 10 of water and 10 mL of 0.1 N
sodium hydroxide was added to it drop wise to mitaie the free base of the drug. The
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released free base was extracted 2 times with 2(aontions of chloroform solvent and

volume of the total chloroform extract was broughtto 50 mL with chloroform to get a

standard stock solution of 1 mg/mL This stock soluwvas used in determination of PPE
in formulations by following the procedure just@sscribed in bulk samples for method
M.

2.5.3.Method M,

Powder equivalent 50 mg of PPE was taken and sampke extracted into 50 mL
acetonitrile. After performing appropriate dilutgyrthe amount of PPE in the sample was
determined by following the procedure as describdzlilk sample for method M

3. Resultsand Discussions
3.1. Method M;

CTC has been proved to be a valuable chromogeragent for the detection and
determination of pharmaceutical compounds contgin@rtiary amino compounds and
phenothiazines. The colored species formed is twdination complex of the drug
(electron donor) and the central metal atom of CWhich is extracted into non-aqueous
solvents (usually nitrobenzene) from aqueous swiutiThe green colored complex
formed between the reagent and PPE can be attlitotepresence of cyclic tertiary
nitrogen.

3.1.1. Reaction for PPE

Scheme 1

3.2. Method M,

When basic tertiary amines are heated with a swlutf citric acid (or cis-aconitic
anhydride) in acetic anhydride, a red-violet cotbneolecular internal salt is formed. The
trans-configuration of aconitic acid initially fosmthrough dehydration besides cis-
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aconitic anhydride and subsequently yietdsy-anhydride develops violet color in the
presence of tertiary amine which allows the coletiic determination of class of
compounds.

Formation of an internal salt of aconitic anhydrigéh tertiary nitrogen in PPE is
responsible for red-violet color formation. The Ipable sequence of reactions based on
analogy is presented in scheme 1 (PPE).

3.2.1.Reaction for PPE

P o — HC—COOH HaC—COOH
Hzc|: COOH AcsO o HD
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Maolecular
internal salt

Scheme 2

Compounds with cyclic tertiary nitrogen of alipltatiature (like PPE) function as electron
donor and participates in charge transfer intevactith substituted quinones (DDQ). The
colored species formation appears to be due todom of radical anion. The formation
of a radical anion in such molecular interactionas feen established by electron spin
resonance measurements. Based on analogy, reactjiomen inschemes.

In order to ascertain the optimum wavelength of imaxn absorption Xy, the
spectra were scanned in the wavelength region 6800 nm against a corresponding
reagent blank. The reagent blank absorption speciéi each method was recorded
against solvent employed in each method.

Beer’s law limits, molar absorptivity, sandell’snséivity and optimum photometric
range for PPE in each method developed with mestiagragents were calculated. Least
square regression analysis was carried out foingetihe slope, intercept and correlation
coefficient values. These are recorded in Tablel.
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PPE DDQ
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R] = /UTN”' Ii:\O/\

Scheme 3

Radical anion

Table 1. Optical characteristics, regression dathpaecision of the proposed methods for PPE.

Parameter ' M, M3
Amax(nm) 620 580 404
Beer’s law limits pgmL) 30-70 4-20 20-60
Molar absorptivity (L molé cm?) 2.9x168 1.3x1d 4.5x 16

Limit of detection jig/mL) 0.0971 0.0206 0.5099
Sandell’'s sensitivity

(ng /cn?/0.001 absorbance unit) 0.1260 0.0347 0.0980
Regression equation: sloga ( 0.0079 0.0298 0.0100
Standard deviation of slope (Sb) 4.95%10 1.5x 10 4.4x 10*
Intercept (a) 2.703E-0.5 0.0003 0.0004
Standard deviation of intercept (Sa) 2.7¢10 1.8X 10° 1.7x 10°
Correlation coefficientr( 0.9999 0.9998 0.9999
% Relative standard deviation* 0.2173 0.1709 0.279
% Error in bulk samples** 0.0970 0.0975 0.1222

* Average of six determinations ; ** Average oféle determinations.

Interference studies were conducted to see theleinfle of excipients with the
proposed methods. The accuracy of the methods vedsated by estimating the amount
of PPE in previously analyzed samples to which km@amounts of PPE was spiked. The
accuracy of the methods was also confirmed by coisgra of the results obtained by
proposed and reference methods .The results ofamcwere given in Table 2. Some of
the commercially available formulations were praclrfrom the local market and
analyzed by the developed methods and the resuttply with the labeled claim.
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Table 2. Assays and recovery of PPE in dosage ff2th21].
Labeled

Method Pharma- 0"\ Proposed method Found by % Recovery
ceutical (mg) Amount t E reference by proposed
formulation found* (mg) (value) (value)  Method methods**
M, Tablet-| 8 7.91+ 0.019 0.892 2.026 7.94+0.006 99.64+0.52
M, Tablet-| 8 8.01+0.009 0.658 2.439 8.01+0.091 99.92+1.08
M; Tablet-| 8 7.89+0.011 0.926 2.401 8.01+0.012 99.88:1.08

*Averagetstandard deviation of six determinations, thand F-values refer to comparison of the proposed
method with reference method. Theoretical valu@5&6 confidence limits= 2.571 andr = 5.05.
** Average of five determinations.

4. Conclusion

The proposed method is simple, rapid and accuratean be opted in routine analysis of
drug formulation. The accuracy and reproducibildf the method was statistically
validated by recovery studies. The proposed metimsi found to be superior to some of
the reported spectrophotometric methods with rdspecsimplicity, selectivity, linear
dynamic range of applicability and cost effectivene
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