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Kinetic Study of Degradation of Tiaprofenic Acid by HPLC
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The kinetic study of the decomposition of tiaprofenic acid in three
different mediums: acid (2 N, HCI), basic (2 N, NaOH) and oxygenated
H,0, 30 % by HPL C was carried out. To know the kinetics parameters
of each degradation reaction and to calculate its speed, its partial order
as well as the order of the reaction, the kinetics apparent constant and
thetime of half-reaction for each medium of degradation were calculated.
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INTRODUCTION

The stability of any molecule requires studying its kineticsinitially, in fact the
kinetics of degradation according to standards' established by the International
Conference of Harmonization (ICH)"? alows studying the reactivity of the active
ingredient with respect to various mediums of stress. The study of this reactivity
belongsto the study of stability of the molecule. The object of this paper isto study
the decomposition of tiaprofenic acid under various conditions of stress and to
know the kinetic parameters of each reaction of degradation by liquid chromatography
high performance®®.

Tiaprofenic acid, (R,S)-2-(5-benzoyl-2-thienyl) propionic acid (Fig. 1) belongs
to the family of antiinflammatory drugs not steroidien propionic derivatives’. This
molecule has an action primarily antiinflammatory®® antalgic and antipyretic and
also antiagregant plate. Its principal mechanism of action is the inhibition of the
cyclooxygenase and prostaglandins'®** which make it possible to have the feeling
of pain during the ignition.

0 CHj

- COOH

Fig. 1. Chemical structure of tiaprofenic acid
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EXPERIMENTAL

Module HPL C is composed of apump and of a UV-Visible detector Shimadzu,
of an injector RH EODY NE 7125, aloop of injection of 20 uL, of a column Cyg
(SUPELCOSIL TM LC-18-DB) and of apH meter SCHOTT CG 825. Tiaprofenic
acid is gotten from AVENTIS TUNISIE. Octyl sulphates sodium from (LNCM).
The acid, hydrogen peroxide, sul phate sodium and the sodium chloride are procured
from PROLABO, France.

Chromatographic conditions: The mobile phase used is made up of 1 % of
acetic acid-acetonitrile (60:40, v/v) with 0.05 mol/L of octyl sulphate of sodium
(OSS) at pH = 4.5. The wavelength detection is fixed at 254 nm.

Degradation of tiaprofenic acid: 100 mg of the product isdissolvesin 20 mL
of ethanol and mixed with the solutions of HCI 2 N, NaOH 2 N and H,O, 30 % (v/V)
until 100 mL, respectively then heat under backward flow during 12 h on takes 0.5
mL which have neutralizes with 0.5 mL, respectively NaOH 2 N, HCI 2 N to stop
the reaction then one dilutesuntil 5 mL with the mobile phase. Then these solutions
will be injected.

RESULTSAND DISCUSSION
Table-1 indicates the quantity of tigprofenic acid for thethreemediumstot=0s.

TABLE-1
QUANTITY OF THE ACTIVE INGREDIENT FOR EACH MEDIUM WITHt=0s
Medium of degradation Quantity pmol L™ Quantity mg for 200 mL
HCI (2N) 39.0165194 100.99
NaOH (2 N) 38.7975413 101.72
H,0, (30 % V/v) 39.0779869 101.72

Kinetics of dégradation: The evolution of the concentration of tiaprofenic
acid after the acid, basic hydrolysis and oxygenation by H,O, according to time
shows alinear line for the three mediums (Fig. 2-4).

Kineticsparameters. Theinitia tigprofenic acid concentration is much weaker
than that of the acid, the base and the hydrogen peroxide. Thus, one can estimate
that the concentration of these solutions are practically constant during the reaction
and that of Tiaprofenic acid passes from an initial value:

[Ket]o to a zero value to the time which tends towards the infinite one: t = t..
thus the equation speed iswritten: Vi, = -d [Tia]/dt = kyi [ Tia]* [HCI]" = K'ra [Tia]*
avec K'ria = kria [HCI]? in acidic medium.

Vria = -d[Tial/dt = kria [Tia]* [NaOH]? = k'ri[ Tia]* avec K'ria = krii[NaOH]" in
basic medium.

VTia = 'd[Tla]/dt = k‘ria[-l-ia]Oc [Hz()z]B = k"ri;:‘[-ria]Oc avec leia = kTia [Hz()z]B in
oxygenate medium.
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Degradation of tiaprofenic acid in HCI 2 N
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Fig. 2. Evolution in acidic medium
Degradation of tiaprofenic acid in NaOH 2 N
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Fig. 3. Evolution in basic medium
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Fig. 4. Evolution in oxygenate medium
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Deter mination of thevalue of the partial order: Inthecase of thetransfer of
variable about o + 3 to o.. The order required is then a partial order. To determine
this value one limits onesdlf initialy to the whole orders 0, 1, 2 and 3. Values of K'ket
for i various taking away carried out each 15 min.

For order O : K'riagy = [Tid]o - [Tial/t

For order 1 : K'riagy = IN[Tid]o - IN[Tid]/t
For order 2 : K'riagy = V[ Tia] - V[Tia]o/t
For order 3 : K'riagy = 1/[Tia)? - 1/[Tia]o¥/2t

The best value of the order is that which gives the smallest relative variation,
the suggested order will be that or the values of k') according to time which give
aline. In order to confirm the partial order by the graphic method, one plots the
curve representing the variations of [Tia] according to time. If it is a segment of
line the order is well that suggested.

Determination the apparent constant of kinetics: The calculation of the
apparent constant kinetics k' is carried out starting from the linear transform of the
curve [Ket] = f(t). These amounts determining the slope of thisline which is equal
to -kket. Thus, it may finds according to the equation of the curve whichis: [Tia] =
-K'1ia + [Tido.

The law speed in the case of order 0 iswritten: Vi, =-d[Tia]/dt = K'ria

Deter mination of thetime of the half reaction: Knowing that with t;, onein
[Tia] = [Tia]o/2 one with according to the equation [Tia] = f(t): tw. = [Tia]o/2K'7ia IN
the three mediums the suggested order is O (Figs. 2-4). The determination of the
constant kinetics is deduced from the equations:

[Tia] = f(t) and ty, (Table-2)

TABLE-2
KINETICS PARAMETERS OF DECOMPOSITION OF
KETOPROFEN IN THE THREE MEDIUMS

Degradation medium 2N HCI 2 N NaOH H,O, 30 % (v/v)
Partial order 0 0 0
Equation [Tia] = f(t) [Tia] =-0.0015t + [Tia] =-0.002t+ [Tia] =-0.0036t +
[Tid] = -K ut + [Tidl, 39.003 38.678 30.078
R? 0.9925 0.9483 1
Apparent kinetics constant 90 x 10° 120 x 10°® 216 x 10°®
(s"): Kia
Speed of the reaction (mol m* s%): 90 x 10° 120 x 10°® 216 x 10°®
Vo= d[Tig] /dt =K’ 1,
time of the half-reaction (s): 780.06 x 10° 580.17 x 10° 651.3 x 10°

ty,= [Tialy/2K 1,




3098 Chayeh et al. Asian J. Chem.

REFERENCES

1. ICH Steering Commitee: Harmonized Tripartite Guideline; Stability Testing of New Drug Sub-
stances and Products Recommended for Adoption at Step 4 of The ICH Process on 6 November
(1996).

2. International Conference on Harmonization; Guidance On Q6a, Specifications: Test Procedures

and Acceptance Criteria for New Drug Substances and New Drugs Products: Chemical Sub-

stances, FDA (2000).

F.T. Delbeke, K. Baert and P. De Backer, J. Chromatogr. B, 704, 207 (1997).

A. Van Overbeke, W. Bagyens and C. Dewaele, Anal. Chim. Acta, 321, 245 (1996).

R. Ferretti and B. Gallinella, J. Chromatogr. A, 704, 217 (1995).

Y. Aboul-Enein Hassan, J. Sep. ci., 26, 521 (2003).

M. Davies Neal, J. Chromatogr. B, 691, 229 (1997).

P. Lechat, Summary of Medical Pharmacology, Paris, edn. 2 (1975).

. Vigot, Dorvault L'dispensary, edn. 23 (1995)

10. A. Lespagnol, Chemistry of the Drugs, Ch. 1, Vol. 1, Paris.

11. L.Vadluz and G. Valette. Synthesis of Organic Drugs, Vol. 3, Paris (1970).

©ooNo UMW

(Received: 13 July 2008; Accepted: 21 January 2009) AJC-7164



