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Abstract: Electron paramagnetic resonance spin trapping studies were applied to verify the hydroxyl radical
scavenging activity of Quinolines compounds, with a spin trap agent 5,5 dimethyl-1- pyrrolin-N- oxyde
(DMPO); Three compounds of four tested did not any scavenging activity, but the Chloroquinoline
carbaldehyde sub (I) scavenged the hydroxyl radicals with a certain relation-ship between concentration and
scavenging efficacy that is higher than 85 per cent at 80mM. Structure scavenging activity relation-ship was
derived from the kinetic evidence available on the formation and inhibition of DMPO spin adduct EPR signal
of hydroxyl radicals (DMPO-OH). Important efficacy for scavenging hydroxyl radicals with sub (I) wos the
presence of aldehyde group that was substituted in the other compounds with phenol ethylene side chain.

Key words: Quinolines  OH radical  Scavenger activity  Anti-oxidant

INTRODUCTION The development of means of precise and

The free radicals are atoms or molecules which
comprise  a non-paired electron at the level of their
external orbit (NO', 'OH, ' O2, ROO', RO') called Reactif
Oxygen Radicals  (ROR)  or  Reactif  Oxygen  Species
(ROS). These compounds are extremely unstable and can
react with their electron. They are formed permanently in
the organism and their great reactivity; can cause serious
injuries in the cell.

The oxidation effect in the organism is a state of
perturbation between the balance of the oxidizing agents
and antioxidants in favour of oxidation; this involves a
disturbance [1]. While tackling the cellular components,
the free radicals take part in the appearance of many
diseases by the peroxidation of the lipids [2], inducing
cancer [3], gastro-intestinal lesions [4], Parkinson disease
[5], atherosclerosis, cataract, inflammation [6].

More and more biologists and doctors are warried
about these active shapes of oxygen especially concerned
with their deleterious action on the organism with defends
it self against the free radical attacks by enzymes or
trappers of radicals [7]. The trappers of radicals, especially
oxidable molecules, which form with these radicals a
stable compound, are used in varied indications; they
play  antioxidants  part.  This  capacity  is  conferred  by
the possibility of yielding a hydrogen atom to the free
radicals of the medium.

reproducible diagnosis and the development of
therapeutic agents are in the course of research.

The  principle  of  "Spin  trap"  was  used to
highlight    the   free   radicals   by   a   reaction   with a
very  reactif  agent,  consisting  of  the  nitrxyl  group able
to  carry  out  a  connection  amine  with  the  oxygen  of
the free radical.

The DMPO is the trapper agent used for the
"scavenger activity" [7], which forms with the hydroxyl
radical a complex: "Spin adduct" with a long half-life,
offering the possibility to measure the free radicals by the
Paramagnetic Resonance Electronic (RPE) or Electron Spin
Resonance (ESR) technique.

Our  work  is  concerned  with  anti-radical
pharmacological  activity  of  synthesized  quinoline
compounds.

Quinolines are compounds very much used in
pharmacopoeia   in the   treatment   of   malaria   [8]  and
more  recently  of  tumours  [9].  Their  anti-inflammatory
[10],    antibacterial     and     immunomodulating    roles
were  prove.

In addition, we made a comparative study of the four
quinoline compounds and their structure-activity
relationship. This work opens prospects for research and
application in pharmacology with possible implications in
the fight against degenerative pathologies.
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Fig. 1: The Quinoline compounds
Sub(I) 2 chloro –3 carbaldhyde –7 methyl Quinoline 
Sub(II) 2 chloro - 3 benzyl -7 methyl Quinoline 
Sub(III) 2 chloro - 3 (3 ' methoxy) benzyl - 7 metjhyl Quinoline 
Sub(IV)2 chloro - 3 (3',4 ' dimethoxy) benzyl - 7 methyl Quinoline

MATERIAL AND METHODS technique by Paramagnetic Electronic Resonance (EPR)

Reagents  Used:  H O   Hydrogen  peroxyde,  5,5 molecule.2 2

Dimethyl-1- pyroline-N-oxide (DMPO), Ferrous sulphate In the presence of other trappers, that have a
(FeSO4) are marketed by Sigma-Chem. competitive affinity higher than the DMPO on the free

The compounds Quinoline (Figure 1) were radicals, the profile of the spectrum changes in an
synthesized in the Organic Chemistry Laboratory, inversely proportional way compared to the witness.
Chemical Department Constantine University.

Measure of the Scavenger Effect Activiting: The
scavenger effect was evaluated according to the method (3)
based on the reaction of Fenton [11] the principle of the
reaction rests on the transformation of the hydrogen (4)
peroxide H O  molecule, in the presence of FeSO4 to a2 2

very active radical 'OH and an ion OH. The substrate S is represented by the Quinoline

Reaction (1): depends on the competition between the substrate and

(1) proportional to the substrates affinity. The evaluation of

In contact with the DMPO the radical 'OH is fixed to equation:
the molecule.

Reaction (2):

absence and presence of quinoline compounds
(2) respectively. [S] being concentration of the quinoline

The complex Spin adduct is characterized by a reaction. Kd, the reaction constancy of DMPO and 'OH
spectrum whose intensity of the rays corresponds to the under the optimal temperature and pH conditions. Kd
quantity of formed DMPO-OH (Figure 2). The analysis equals to 1,8 X 10  M  S  [12].

allows the evaluation of the scavenger effect of DMPO

Reaction (3) and (4)

compounds (Figure 1). The profile of the reactions

the DMPO. The volume of the spectrum is inversely

the reaction speed was measured by the following

I , I corresponds to the intensity of rays in theo

substrates, [D] concentration of the DMPO added to the

9 1 1
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Fig. 2: DMPO Reaction (Spin trap) with OH radical and the formation of DMPO_OH (spin adduct)

Table 1: Values Constancies reaction values Ks at substrate concentration
S = 80mM

Quinoline compounds Ks X 10 M S9 1 1

Sub I 4,500
Sub II 0,072
Sub III 0,054
Sub IV 0,099

RESULTS

The scavenger effect rate of the substance (I) is 80%
higher at a concentration of 80 mM, but the three other
compounds gave a percentage of 8% 6% 10% for the
substances (II) (III) (IV) respectively. The reaction
constancy of the four Quinoline compounds its referred
to in Table 1.

DISCUSSION

In order to determine the antioxidant properties of
four different quinolines, we carried out an analysis by
electro paramagnetic resonance, This method is based on
the trapping of the hydroxyl free radicals 'OH allows to
quantify the quinolines scavenger effect. The significant
reduction in the intensity of the rays reflects a strong
trapping capacity of the radicals and their elimination.
Thus, the activity of each molecule given by the spectrum
EPR profile, underlines very clearly a scanographic effect
of the substance (I). Indeed, as show by the spectrum
EPR profile of DMPO-OH after 1min of reaction (Figure 3),
a potential of scavenger effect of substance (I) with a rate
of more than 80% with a concentration of 80 mM, appears
very    significantly    compared    to   the   three   (3)  other

Fig. 3: Spectre profiles of EPR,
a: DMPO--OH spectrum b: sub (II) spectrum. c : sub (III) spectrum.
d: sub (IV) spectrum. e: sub(I) spectrum at S/D = 2 = 80mM . f : sub(I) spectrum at S/D = 1 = 40mM
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compounds with the percentage of 8% 6% 10% is  necessary  to  make  profitable  the  development of
respectively for the substances (II) (III) (IV) as observed the synthsis of new molecules or to seek natural
with the concentration used, whereas the values component by taking account of the implied structures.
calculated for each reaction increased proportionally with This will be made possible with the development in
the concentrations of substance (I). A study relating to parallel of seriated and systematized research of their
the quinoline derivative, Rebamipide, in competition with biological activities optimizing the therapeutic effect with
the DMPO for scavenging hydroxyl radicals gives a very minimal toxicity.
decreased spectrum [13]. According to Laslo et al. [14]
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