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ABSTRACT

Objective: The main objective of the study is to synthesize some novel oxazolone derivatives to evaluate for anti-inflammatory activity.

Methods: Acetylglycine was prepared using glycine and acetic anhydride, and the prepared acetylglycine was condensed with different aromatic 
aldehydes to get novel oxazolone derivatives. The synthesized compound was carried out the characterization by Fourier-transform infrared 
spectroscopy and find the anti-inflammatory by human red blood cell (HRBC) membrane stabilization method.

Results: The anti-inflammatory activity was performed using novel oxazolone derivatives (Cpd1, Cpd2, Cpd3, and Cpd4) and nimesulide (as standard) 
on HRBC membrane stabilization method. The percentage protection was observed using colorimeter. The synthesized oxazolone was compared with 
the standard drug nimesulide for anti-inflammatory using HRBC membrane stabilizing method. All the synthesized oxazolone derivatives have shown 
the anti-inflammatory activity as that of standard. The results can be easily interpreted using histograms.

Conclusions: Among all the synthesized compounds, oxazolone with 4-chlorobenzaldehyde shows more anti-inflammatory activity when compared 
with the other oxazolone derivatives.

Keywords: Glycine, Acetic anhydride, Acetyl glycine, Oxazolone analogs, Fourier-transform infrared spectroscopy, Anti-inflammatory, Human red 
blood cell membrane stabilization method.

INTRODUCTION

Oxazolones are being synthesized in many ways since 1883. These 
are five-membered heterocyclic compounds containing oxygen and 
nitrogen as hetero atoms which exist in three isomeric forms, according 
to the location of the carbonyl group and location of the double bonds. 
These have acquired more importance in recent years due to their 
pharmacological activities.

The C-2 and C-4 positions of oxazolone are responsible for their 
various biological activities such as analgesic, anti-inflammatory, 
antidepressant, anticancer, antimicrobial, antidiabetic, and antiobesity. 
Oxazol-5-ones contain numerous reactive sites allowing for a diverse 
set of possible modifications and are an important pharmacophore of 
synthesized drugs [1,2].

Oxazolones are important intermediate for the synthesis of several 
compounds such as amino alcohols, amides, amino acids, dyes, 
heterocyclic precursors, biological active compounds as well as 
biosensors coupling and photosensitive composition devices for 
proteins [3].

A novel class of oxazolone compounds will bind complementary DNA 
and RNA strands more strongly than the corresponding natural DNA 
or RNA strands and therby exhibit increased sequence specificity 
and solubility. This peptidomimetic synthesis can lead to enhanced 
properties of the required proteins, which are required to do 
characteristic functions [5-7].

The present study was performed to enhance the anti-inflammatory 
activity and to minimize the dose and side effects that were caused due 
to the over dose of marketed standard drugs.

MATERIALS AND METHODS

Materials
Chemicals
Silica gel (Research Lab Fine Chem Industry), methanol (JiangseHauxi 
International Trade Co Ltd.), and benzaldehyde, furfuraldehyde, 
4-chlorobenzaldehyde and 4-fluorobenzaldehyde, aceticanhydride, 
anhydrous sodium acetate, glycine, and chloroform all chemicals were 
purchased from Research Lab Fine Chem Industry.

Equipment
Magnetic stirrer (Remi ZMCH), Hot air oven (Kemi), and vacuum pump 
were used.

Apparatus
Round bottomed flask, condenser, beaker, conical flask, thin-layer 
chromatography (TLC) plates, funnels, tripod stand, burner, water bath, 
capillary tube, and glass rod were required.

Methods
General method for the synthesis of oxazolone derivatives
Step 1: Preparation of acetyl glycine
Acetylglycine was prepared by taking equimolar quantity of glycine 
and water in a 500 ml conical flask. Then, a mechanical stirrer was 
introduced and stirred vigorously until the solid is almost completely 
dissolved. Equimolar quantity of acetic anhydride was added in one 
portion and stirred vigorously for 15–20 min, when the solution 
became hot, some crystals of acetylglycine may be separated out. Then, 
it is cooled in a refrigerator, preferably overnight. Then, the precipitate 
is collected on a Buchner funnel and is washed with ice cold water and 
dried at 100°C.
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Step 2: Preparation of 4-(benzylidene)-2-methyl oxazole-5-one
Equimolar quantity of acetyleglycine, substituted aromatic aldehyde, 
anhydrous sodium acetate, and acetic anhydride are taken in a 500 ml 
round bottom flask (equipped with a reflex condenser) on a water 
bath with occasional stirring until solution is completed (10–20 min). 
The resulted solution is boiled for 1 h, then it is cooled, and it is kept 
in refrigerator overnight. The solid masses of yellow crystals were 
separated out and washed with cold water . Then  filtered through a 
Buchner funnel, and  again washed well with cold water.

Reaction 1

Reaction 2

Fig. 1: Graphical representation of anti-inflammatory activity. 
Compound 1: Oxazolone+Benzaldehyde. Compound 2: 

Oxazolone+4-Flurobenzaldehyde. Compound 3: Oxazolone+4-
Chlorobenzaldehyde. Compound 4: Oxazolone+Furfuraldehyde

Fig. 2: Charecterization of oxazolone analogs (Compound I 
Oxazolone+Benzaldehyde)

Fig. 3: Charecterization of oxazolone analogs (Compound II 
Oxazolone+4-Flurobenzaldehyde)

Fig. 4: Charecterization of oxazolone analogs (compound III 
Oxazolone+4- Chlorobenzaldehyde)
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Screening for anti-inflammatory activity
Human red blood cell (HRBC) membrane stabilization method[4]
The human blood was collected from the volunteers. Then, the blood 
was mixed (2% dextrose, 0.8% sodium citrate, 0.05% citric acid and 
0.42% sodium chloride in water). Then, it was centrifuged at 3000 rpm. 
The centrifuged cells were washed with isosaline. The assay mixture 
contained the 1 ml of phosphate buffer (0.15 M, pH7.4), 0.5 ml of 
red blood cell suspension, and 2 ml of hyposaline (0.36%). Test drug 
concentration of 50 µg/ml and 100 µg/ml diclofenac sodium was used 
as the reference drug. Instead of hyposaline, 2 ml of distilled water 
was used as control. Finally, the assay mixtures were centrifuged after 
incubation at normal room temperature. The supernatant solution was 
used for the estimation of hemoglobin using colorimeter at 560 nm. The 
hemolysis was calculated by assuming the hemolysis produced in the 
presence of distilled water as 100%.

RESULTS

During the synthesis of oxazolone analogs, the end point for each step 
was identified by performing TLC. The Rf value was measured for every 
30 min until two consecutive Rf values were obtained.

DISCUSSION

The Rf values were used to determine the end point of each step involved 
in the synthesis of oxazolone derivatives. Two consecutive constant Rf 
values represent that the reaction is complete.

The anti-inflammatory activity (Fig. 1) was performed using novel 
oxazolone derivatives (Cpd1, Cpd2, Cpd3, and Cpd4) (Figs. 2-5) and 
nimesulide (as standard) on HRBC membrane stabilization method 
Table 1. The percentage protection was observed using colorimeter.

The synthesized oxazolone was compared with the standard drug 
nimesulide for anti-inflammatory using HRBC membrane stabilizing 
method. All the synthesized oxazolone derivatives (benzaldehyde, 
4-fluorobenzaldehyde, 4-chlorobenzaldehyde, and furfuraldehyde) 
have shown the anti-inflammatory activity as that of standard [8-13]. 
The results can be easily interpreted using histograms. The histogram 

was plotted which represents the effect of synthesized compounds with 
that of standard drug using blood sample.

Among all the synthesized compounds, oxazolone with 
4-chlorobenzaldehyde shows more anti-inflammatory activity when 
compared with the other oxazolone derivatives [14-16].

CONCLUSION

The screening of literature has shown clearly that the synthesis 
and characterization of oxazolone derivatives using different 
aldehyde derivatives (benzaldehyde, 4-fluorobenzaldehyde, 
4-chlorobenzaldehyde, and furfuraldehyde oxazolone derivatives) 
revealed that no anti- inflammatory work has been done so far.

The functional groups that were present in the synthesized 
compounds were identified using Fourier-transform infrared 
spectroscopy. The novel synthesis of oxazolone derivatives showed 
significant difference from standard drugs in percentage protection, 
especially it was found more in the oxazolone derivative of 
4-chlorobenzaldehyde.

The anti-inflammatory effect of synthesized compounds was significant 
when compared with the standard drug nimesulide.
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