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ABSTRACT o . .
Pmr techniques have been used for the determination of praziquantel as sum integeral of the cyclohexane protons as

multiplet that appear at 1.1-2 ppm and as compared to the sum integeral of the 1,4-disubstituted aromatic protons system as
doublet of doublet that appear at 7.5-8.5 ppm using N,N-dimethylaminobenzaldehyde as internal stan_dard. The ob_lamed results
chows % recovery of mean average 100.39. The method is valid for the determination of praziquantel in tablet and in presence of

its induced degradation products.
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INTRODUCTION

| T::. z;x:it‘l,l:;nuwasmlcﬁ :ftgi;tzw:rfc;y;;zﬁc::cfl}: 3-Solvents: Chloroform (spectroscopic grade) and

i riv ; )
?;7';‘?’3’. Praziquantel is antibilharzial drug used in :gr;;:;ego;‘ae;;i ln ds;[i::dzhe(grj%f) ot
treatment of Schistosomiasis having no side effects and Apparatiis
free from toxic propemss. The sypthesmﬁand structure 'H nmr spectra were carried out using Varian
;f ]t::ex lci?ll)gony])-(ls 20;’2 7-1 ;g h exhy%!l;: 4}11_ p;z: EM 360 a nuclear magnetic resonance spectrometer,
-('?o(-:(z l-a}:isoquinoline’-él’—o,m’:) has been reported“’ measuring freq}x ency 90 MHz and Bruker AM ?OO
-+ ' [ nuclear magnetic resonance spectrometer. measuring

frequency 300 MHz Am.
METHODS:

Quantitative Determination of Praziquantel:
Assay of praziquantel authentic sample and in

Ox
Cl: tablet dosage form, was carried out as follows : A
N specified weight of praziquantel (10-120 mg) was
accurately weighed, and transferred into a weighing
bettle containing 20 mg of the internal standard N,N-
N O - dimethylaminobenzaldehyde as well as one ml of

deuterated dimethylsulfoxide (DMSO-dg). The mixture

was shaked up vigrously by the aid of gentle warming

. . and then filtéred. The clear filtrate was transferred to a

Fig. (1): Structure of praziquantel clean NMR tube and the spectrum was run. Integration

was observed at the peaks d 1-2, 6.85-7.25 and 7.5-8.5

for three separate experiments and the avarage of these

experiments was calculated. The amount of drug was
then calculated in the usual manner®*'?,

The same procedure was applied to the tablets

after grinding and extraction with chloroform,

evaporated under reduced pressure, and the reusiting

dried powder was used for the assay.
All experiments of the Pmr technique were

Many methods have been described for the
quantitative determination of praziquantel including
fluorometric methods ©*®, gas chromatography ’,
colorimetry ), and HPLC ",

The present paper describes a quantitative
method for the determination of praziquantel using
HNMR technique and application of this method in

Pharmaceutical tablets,
EXPERIMENTAL carried out at constant room temperature, (10°C).
Materials and Apparstiis: ' RESULTS AND DISCUSSION
“Taziquantel was obtained from Merck, Darmstadt, ) A
Geﬂnany and Biltericide ' tablets from Bayer 'Hnmr of Praznquantel has shown the following
LeVerkusen, Germanv. Each tablet is lablled to signals (table 1) using 300 MHz frequency and AM 300
contain 600 mg of pr. azl:quanlel nmr spectrometer ]apparatus according to the structure
'N-N'dimethy] aminobenzaldehy dé was obtained from in fig.1. The 'Hnmr was given the following
assignment.
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Table (1): 'Homr of praziquantel, (DMSO-d,) using
measuring frequency 300 MHz (TMS as int. stand).

ppm Multiplicity Assignment
1.1-2 m. Cyclogexane protons
227 m. H-8

243 m H-6

248 m. H-2

271 m. H-9

376 4. H.5

428 d H-4

441 dd. H-1

4.84 m. H.7

5.16 - yis
— aromatic protons
7.25

'"Homr of Praziquantel (fig, 1)using measuring
frequency 90 MHz showed isolated peak of aromatic
protons at 795 ppm integerating four protons due to
the aromatic benzene nucleus Also the spectra showed
complex multiplet pattern at § 2 ppm, integerating fous
protons H,, H,, H, and H., and 2 multplet of
cyclohexane protons integerating eleven protens at | ).
2 ppm. These integerated signals are quite separated
from each other, and can be used for determination of
the pure drug, accurately N N-dimethy)-
aminobenzaldehyde . which 15 inert toward the
praziquantel shows 'Hnmr absorption signals (fig 2)
doublet of doublet at 75, 85 ppm due to 1.4-
disubstituted  benzene (AAX'X' system), this peak
ltegrating 4 hydrogen is far from the integrated
cyclohexane protons (1) Hat | 1-2 ppm) and far from
the integrated 4 protons of atomatic nucleus of

praziquante] (44 a1 7 95 ppm) Therefore, the internal
de can be used

standard N.N-dxmethylamintbenzaldch)
as nternal standard to be compared with the pure drug
praziquante!  Bemdes this advantage the free solubrlity

of the standard in the solvent used and its high punity

as well as the stability and compatibility in contact with

the drug  offer advantage also for the use of N N-
dimethy laxmnohcnzaldchyde

Table (2) descnibes the result obtained from (he
tablet analysis by Pmy Suggested method The P
spectrum (fig  3) shows a representing example of one
expeniment. . The resuh as shown in table (2
average % recovery of 100 10 with
w () ()3’[

The sugpested method reveals th
for qualitative identification
also for quantitaive determ
OF in presence of

)} have
S0 =199 and

of the punty of drug, and
nation esther in pure form
a0 and alkaline induand degyadianion

At it can be used

s grves absorption signals tha em.v_y o, i
m’:el:’ 1o the ugnals uwd for (!Ncrmmmg the g,
and therefore they will no inferfera 1 1he Mm‘“‘m
of the mtact drug (fig 4.5) Other Produc, th
removed by extraction process and filteation ay, &
interfere in the determination The mcthm .: [T
with the dervative spectroscopic method ' wead by
determining the drug in tablet, Tubde (1) _

Table (2): Determination of praziquanted g

¥ by
method minllhr 1wo Calculation,
Drag | Drag e Drog Feund* iy ﬁ:\;
Added | Found* i "y mg (1) %"
Inmg lin mg (1) - S huewsa
250 | 2503 | 10010 FTBL) ~
$16 | 133 | oo 175 105 %
9.9 160 3
93 93 1y
976 | 6770 | 10030 0 38 562
10040 | 1920
10224 | 161
$13 | 8117 | 10021 | 3042 | gyg |
100 8 % Do "
1008 | 102 1
1007 10183 | Joa2y | o8 03 w11y
10200 |
1204 | 12044 100 01 ; 12¢ 18 T
Ll I ot
o4 | ™ 3¢
X- ‘ bl ; 100 9
(mean) | |
N | _1s | L

Table (3): Statistical anatysis of resuits abtained by
the supgested method (caleulstion procedure L)

D, ARyt

s I

R S

i

method
1 “Dremevesiee
Sugpeated meehnd } ety mplatreoe, |
s : f"’N - &
“M-'—-.Q‘_ T e D Yl o st .
[Colenintsons  ahcisrae
N e ———— ._.,!. . - _g..-...-4 — "f
|9 INumber of st ot vesudal i 19 ia0, 1 id(ag Rowil
X (Mewn sverape of results) | o0 g4 (ECRUI T
(S) {Standsrd tevistion) 1 1o O
W (moge = X hghenty. 5 | 4 3 ETONS I3 AR
lnwest) :
Absolute erroy ALY B UI IS5
) 919} i DR RN
H Pouled Slandard dovist pog 4 .
Relstive range 806 | ape | sud
Fo whan 1882 !‘Q;Szgz\_‘; FA
-Paalagy,; Plejg § »oag
3"'&""‘4'1‘}’1‘!!,4 Pyat | pes
L:;Pg'" el » s
R gui? 4
AR LN BT RRT P SRR
WP= 0l wpals | §
Fogem!Pedgem $ -
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Table (4).
) Resuts of analysis of biltericide by the

— Yoposed pmr methad.
M r;( added Amount ndded % Recovery
“‘*‘;‘TE&‘EL In mg of drug
-4 101.7 100.14
3
208 813 99.67
"
5.2 67.0 101.25
20 37 59.22 100.003
21,04 59.43 100,12

The broadening of the peak of cyclohexane is

being affected by temperature. Thus, carrying out all

th i
€ eXperiments at constant temperature has overcome
this problem 9

Statistical Analysis

Statistical anal

_ ysis of the results obtained by the
suggested method

gest (procedure A) compared with the
derivative spectrophotometric method, shown in table
(3) revealed that proposed method s more precise and
accurate than the spectrophotometric method,

The calculation based on the use of integrated
(#H) of the 1 4- disubstituted benzene, AAX'X' system
of the internal standard and the integrated (11 H) of
cyclohexane protons of the drug, The ratio of the peak
length of the drug to the peak length of internal
standard 1d/Is in mm was calculated and plotted against
the concentration Wd/Ws in mg (the ratio of drug
weight in mg to the weight of internal standard in mg)

gave straight line and the regression equation was
caiculated and found to be :

Y = - 0047 x + 1.325, (calculation Il )
and rF =0.999

where: r = correlation coefficient
X = concentration ratio in mg.
Y = peak length ratio in mm.

The validity of the above regression ua
was tested by the assay of tablets and ), r:tmn
showed good accuracy as shown by the % ra CWcrysu}k
precision (table 4).

Also the concentration ratio of the drug
internal standard in mg showed linear relationgy;
the height length ratio of the drug to interng) slandaro
in mm using (4H) integeration of AAXX sy .

. Stem
internal standard and the (4H) integeration of AAB;’T
system of the benzene ring of praziquante|

concentration ratio in mg was found to be linear y;
the peak height ratio in m.m. The equation of the
regression analysis Y = 0.061 + 0.44 x, where £ = 59
( calculation 1).
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