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Abstract
The paper presents the synthesis of benzimidazole derivatives starting from asparagic acid. The reaction

products were analysed from physical and chemical point of view and their biological activity (acute toxic-
ity, anti-inflammatory activity and gastric tolerance) was evaluated. The product association with acetylsali-
cylic acid (Aspirin) improves its anti-inflammatory activity (higher with 38%). For acetylsalicylic acid dos-
ing, in mixtures with benzimidazole derivatives, a new HPLC method has been proposed. The method is
reproducible, selective and easy to manipulate. The derivatives based on benzimidazole and asparagic acid
and their associates with acetylsalicylic acid present good anti-inflammatory properties.

Introduction

Among the compounds used in therapy as non-
steroidic anti-inflammatory agents some imidazole
derivatives have a particular importance. The L-aspa-
ragic acid and its acylated derivatives, o-, m-, p-sub-
stituted at aromatic ring, participate in animal me-
tabolism by decreasing the toxicity of some drugs
and assure their circulation at cellular level.

Aminoacid derivatives associated with acetylsali-
cylic acid are important by their capacity to increase
the gastric tolerability and anti-inflammatory activ-
ity of Aspirin due to imidazole ring, which confers
alkaline character and adaptability.

The paper presents the synthesis of benzylbenzi-
midazole derivative using as support the rest from
N-(m-nitrobenzoyl)-L-asparagic acid and the prod-
uct anti-inflammatory characteristics evaluation. A
dosing method for acetylsalicylic acid from associ-
ated compounds with benzimidazole derivatives was
proposed as well.

Experimental

The benzimidazole derivative (OxBBI) synthe-

sis was made by opening the ring of 2(m-nitrophe-
nyl)-4-(β-carboxymethyl)-∆2-oxazoline-5-one (Ox)
with benzylbenzimi-dazole (BBI), in anhydrous di-
oxane solution [1].

The acute toxicity and anti-inflammatory activ-
ity of the imidazole derivative and its associate with
acetylsalicylic acid were analysed.

The acute toxicity was determined by p.o. admin-
istration of the synthesised compound or associate
with acetylsalicylic acid (AAcSal), as 0.1% suspen-
sion (w/w) in sodium carboximethylcellulose salt
(CMC-Na) to the groups of three mice (mouse weight
= 20÷25 g) according to the classical laboratory
methodology [2-5]. The animals were monitored
during a period of seven days and the mortality rate
was calculated after that.

The anti-inflammatory activity has been estimated
by means of the experimental inflammatory tests on
the mouse paw, according to Winter and Lopez me-
thod [6,7]. Doses of drug associates (1838.8 mg/kg)
as suspensions in CMC-Na were administrated to
groups of 7 white mice of both sex (each of them
weighting 25÷30 g). The groups were tested and com-
pared with the control one which has been adminis-
trated only CMC-Na. After an hour, the volume of
the posterior left paw of each mouse was measured
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by injection of 0.03 ml solution 2% carragunan (w/
w). After four hours, the final volume of the paw
was measured. The difference between the two val-
ues represents the inflammatory experimental oede-
ma (ml). The anti-inflammatory activity was express-
ed as percent inhibition (%) from standard.

The gastric tolerance was studied after animals
sacrificing, previously injected with chloroform.
Visible gastric stomach lesions were measured and
wounding index was established by summarising of
the length of all founded lesions [8,9].

The dosage of acetylsalicylic acid from benzimi-
dazole derivative associate was made by HPLC me-
thod, using a LC 10AS-Shimadzu liquid chromato-
graph.

For the experiments the following reagents and
conditions were used:
• methanol ( HPLC quality);
• aqueous solution 20 mM KH2PO4;
• phosphoric acid p.a;
• Lichrosorb RP 18 column;
• UV detection (λ = 237 nm);
• mobile phase: aqueous solution 20 mM KH2PO4:

MeOH = 65:35 (v/v), corrected at pH = 2.2 by
H3PO4;

• mobile phase flow – 1.5 ml/min;
• temperature ≈ 24°C.

Results and discussions

The derivative synthesis is based on the follow-
ing reaction:

The structure of the synthesised compound was
confirmed by elemental analysis and FTIR spectros-
copy [10].

FTIR spectrum shows the amide band I and II, at
1635−1665 cm-1, respectively at 1520−1535 cm-1 (Fig.
1). NO2 groups presents two absorption bands in IR
spectrum, at 1340−1350 cm-1 and 1550−1595 cm-1.
The other bands, corresponding to the m-substituted
benzyl nucleus were identified at 680−725 cm-1.
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In view of practical application the obtained com-
pound, single or associated with acetylsalicylic acid
(Ox-BBI – AAcSal = 1:1) was tested for toxicity as
well as for anti-inflammatory activity and gastric
tolerance. The values of the acute toxicity are pre-
sented in Table 1.

To establish their practical applicability, the com-
pounds were tested for anti-inflammatory and gas-
tric tolerance properties and the results were com-
pared with acetylsalicylic acid properties. The fol-
lowing structure between benzylbenzimidazole de-
rivative and acetylsalicylic acid is formed:

The results regarding the product anti-inflamma-
tory activity are showed in the Table 2.

The results have shown that the OxBBI associate
with acetylsalicylic acid has a significant anti-in-
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Fig. 1. FTIR spectrum for 1-[N-(m-nitrobenzoyl)-α-D,L-
asparagyl]-2-benzylbenzimidazole
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flammatory activity. The IAR of OxBBI-AAcSal in-
creases with 38% by comparison to that for the ace-
tylsalicylic acid (although the administration dose is
higher the content of acetylsalicylic acid is the same:
600 mg/kg).

This difference between IAR values can be ex-
plained by the intensification of the acetylsalicylic
acid anti-inflammatory activity influenced by 2-ben-
zyl-benzimidazole. A prolonged action is noticed al-

matographic methods. A method of chromatography
using HPLC for acetylsalicylic acid was elaborated.
To select the adequate mobile phase a binary system
water-methanol (70/30) was used in a first phase. In
this case, acetylsalicylic acid retention time was 10
minutes. This time decreases significantly by increas-
ing of amount of methanol. At 35% methanol in
mobile phase we had a good separation of acetyl-
salicylic acid from degradation products (salicylic
acid).

The standard curve for acetylsalicylic acid was
established using solutions with concentrations be-
tween 50-200 µg/ml acetylsalicylic acid. A perfect
linear dependence of the apparatus response accord-
ing to sample concentration was obtained. The re-
gression coefficient was over 0.95. The following
equation was obtained:

A = 1.4434×104×C – 1.6466×104

To appreciate the accuracy of this method 5 analy-
sis were made for the same associate. The value of
variation coefficient is 1% (Table 4).

The accuracy of the method was verified by
chemical dosage of acetylsalicylic acid. In the first
phase, the acetylsalicylic acid was neutralised by 0.1
M NaOH, in the presence of phenolphthalein. For

oN dorpdetseT u tc
Pa rofsretemar t aeh cu tet oxicity

m( /g ).o.pgk
TMD LD 05 LD 001

1 Ox IBB 0061> 0023~ −

2 Ox laScAA-IBB − − 0002~

Table 1
The acute toxicity values for OxBBi and OxBBI-AAcSal, p.o.

oN dorP u tc m(esoD /g ).o.pgk
Inflam tam ory ex rep i em tn la

(amedeo m )l Anti-inflam tam ory
ca tiv ti (y inhibi oit n )%, RAI***

SD±egarevA

1 dradnatS − 370.0±431.0 − −

2 ecA tyl as li yc li dicac 0.006 560.0±160.0 5.45* 00.1

3 Ox laScAA-IBB 8.8381 920.0±330.0 4.57** 83.1

Table 2
The anti-inflamatory activity

so, probably due to stepwise scission of the benzi-
midazole ring.

The data about the gastric tolerance (Table 3) have
shown that the group of mice treated with OxBBI-
AAcSal has a lower wounding index with a statisti-
cally significant difference (32.4%).

oN dorP u tc esoD
m( /g ).o.pgk

Wounding
in ed (x m )m In ih bi noit

)%(SD±egarevA

1 ecA tyl as li yc lic
dica 0.006 09.7 ±6 778.4 −

2 Ox laScAA-IBB 8.8381 53.5 0± 35.2 1* 4.23

*P < 0.05;
**P < 0.01;
***IAR – The index of relative activity obtained by reporting to the anti-inflammatory activity of the acetylsalicylic acid  (equal with 1.00)

Table 3
The gastric tolerance

Although a diffuse infiltration of the gastric mu-
cous membrane was noticed at group of mice treated
with OxBBI-AAcSal and suggests a better gastric
tolerance then that of the acetylsalicylic acid alone.
This effect is due to "antistress-adaptogene" activity
of the benzimidazole [9].

The acetylsalicylic acid content in OxBBI asso-
ciate can be determined using chemically or chro-
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hydrolysis of the ester group a known volume of 1M
NaOH was added. The excess of NaOH was titrated
by 0.1M HCl, in the presence of phenolphthalein.
The experimental data showed that 1 ml 0.1M NaOH
titrates 0.0552 g OxBBI-AAcSal.

The proposed method of HPLC could be success-
fully used for the dosage of acetylsalicylic acid from
a product with OxBBI and from any other drug asso-
ciates.

We have to mention that the acetylsalicylic acid
and product retention time and the degradation time
may differ significantly (6.4 minutes by comparison
to 8.5 minutes). This proves the selectivity of the
method.

Conclusions

A new product was synthesised by opening of the
oxazolone ring from L-asparagic acid derivative with
benzylbenzimidazole.

Synthesised product was characterised from
physical and chemical point of view, its anti-inflam-
matory activity and gastric tolerance, both for itself
and associate with acetylsalicylic acid.

Acetylsalicylic acid associate with L-asparagic
acid derivative shows a higher anti-inflammatory
activity (with approximately 38%) and a better gas-
tric tolerance by comparison to acetylsalicylic acid
alone.

A new dosing method for acetylsalicylic acid and

salicylic acid, in associates with derivative of L-
asparagic acid, using HPLC chromatography was
proposed.
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Table 4
The relative deviation of the concentration

Com op nent Exp re i em tn la
oc n ec nt ar t )%(noi

egarevA exp re i em tn la
oc n ec nt ar t )%(noi

T eh o er t laci
oc n ec nt ar t )%(noi eR lati eDev vi ta io )%(n

ecA tyl as li yc li dicac

59.64

697.64 73.64 819.0

38.64

45.64

87.64

88.64

Received  25 June 2003.




