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Abstract
Inhibition of pain through COX-2 inhibitors like NSAID’s, is a common approach which is used
widely to treat pain. Their use is limited because of ulcerogenic and thromboembolic effect
associated with the medication and therefore the search for a new COX-2 inhibitor is always a
necessity. The present approach of synthesizing (substituted) benzylidene-2-phenyl-1H-imidazol5(4H)-one (2.1-2.10) as selective COX-2 inhibitors is headed towards the same. Ten compounds
were synthesized and their structure was confirmed by means of IR, 1H-NMR, (EI) mass spectral
analysis. They were also evaluated by pharmacological and computational methods for their
analgesic, anti-inflammatory, stability and toxicity studies. Five of the ten compounds obtained a
significant glide score (>8), the same on evaluation biological activity supported the above
results, when it was found that S1 (2) and S1 (10) exhibited good analgesic and antiinflammatory activity as compared to that of standard drugs. The compounds were also tested
for their toxicity and all the compounds were found to be toxic especially due to fragment
T_HAR_HET_OT.
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1. INTRODUCTION
Nonsteroidal anti-inflammatory drugs (NSAID’S) are the main therapeutic agents for the treatment
of rheumatoid arthritis. It is understood that these drugs act by inhibition of enzyme cycloxygenase
(COX) 1, 2. Although these drugs are used globally, they are associated with one of the major side
effects of GIT-ulceration3 due to their non-selectivity. The existing therapy of NSAIDs is nonselective towards COX-2 inhibitors, which therefore gave rise to a new class of anti-inflammatory
agents, in the form of coxibs (celecoxib, rofecoxib etc.), having selective activity towards COX-2
enzyme. Unfortunately, rofecoxib was banned due to the thromboembolic adverse effect it
produced. Lot of research is being done since then for the development of new agents which can
lessen the sensation of pain, especially chronic pain, which is still undertreated. The following study
is indented for the same.
1.1 Rationale
It has been reported that lot of research has been aimed at finding selective COX-2 inhibitors4, 5, 6, 7.
Many of these have synthesized using CADD techniques to develop a new COX-2 inhibitor
containing oxazoles, pyrazoles and imidazoles as core moiety8-13. Various studies have been carried
out to study series of diaryl heterocycles namely, diarylimidazoles14, diarylpyrazoles15, 16,

17

and

diaryloxazolones18. It was envisaged from these studies that pyrazole derivatives can be potent
analgesic agents. Therefore, it was essential to synthesize some new derivatives of pyrazoles and
study those using computational techniques before performing related pharmacological studies.

2. MATERIALS AND METHODS
2.1 Synthesis
All the melting points were determined by open capillary tube method and are uncorrected. I. R.
spectra were recorded on Perkin-Elmer-Spectrum RX-IFTIR spectrophotometer. 1H-NMR spectra
were recorded on Avance II (Bruker) (400 MHz) spectrometer in DMSO using TMS as internal
standard and chemical shifts were indicated in δ (ppm). Mass Spectra were recorded using Waters
Micromass Q-Tof Micro which is hybrid quadrupole time of flight mass spectrometer equipped
with ESI. Chemicals were purchased from commercial suppliers and were used without any further
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purification.
2.1.1 Step -1: General procedure for synthesis of (substituted)benzylidene-2-phenyloxazol-5(4H)one (1.1-1.10)
Equimolar quantities of hippuric acid (2 g, 0.011 mol), redistilled benzaldehyde (substituted) (0.011
mol) and acetic anhydride (1.12 g, 0.011 mol) were mixed together in a conical flask. To the above
mixture anhydrous sodium acetate (2 g) was added and the flask was heated under microwave
irradiation at 40W for 40-50 seconds. The liquefied mixture was then cooled, stirred well and
heated again for 30 seconds for a total of 3 minutes with cooling intervals in between. To the above
mixture sufficient quantity of ethanol was added and the mixture was then allowed to stand
overnight. The crystalline product so obtained was filtered at suction, washed with boiling water
and dried. The product was re-crystallized with benzene.
2.1.2 Step 2 General procedure for synthesis of (substituted) benzylidene-2-phenyl-1H-imidazol5(4H)-one (2.1-2.10)
The product obtained in step-1 sub-benzylidene-2-phenyloxazol-5(4H)-one (1 g) was taken in an
Erlenmeyer flask and mixed with excess strong ammonia solution (10 ml) and rectified spirit (q. s.)
The mixture was then irradiated in microwave for a total of 2-3 minutes at 50W with 30 sec interval
in between each pulse. The mixture was then concentrated on a hot plate and left overnight. The
crystals obtained were collected the following day as pure product. The reaction scheme is given
below as Scheme – 1. The structure of the synthesized compounds was confirmed by IR, 1HNMR
and mass spectral analysis as shown in Table 1 and 2.
2.2 In silico molecular docking studies and toxicity prediction
The computational work of designing of ligands, refinement, purification of protein and docking
was done using Suite 2012: Maestro, version 9.3, Schrödinger, LLC, New York, NY, 2012.
Docking studies were carried out using Glide, version 5.8, Schrödinger, LLC, New York, NY,
2012. For analgesic activity the receptor structure, Uninhibited Mouse Cyclooxygenase-2
(Prostaglandin Synthase-2) was obtained from protein data bank (PDB ID: 1CX2). Grid files were
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Table 1 Spectral and physical data of compounds (Step-1)
C.
No.

Name

M.P. (˚C)

1.1

(Z)-4-benzylidene-2-phenyloxazol-5(4H)-one

167-169

1.2

(Z)-4-(4-fluorobenzylidene)-2-phenyloxazol-5(4H)-one

179-182

1.3

(Z)-4-(4-chlorobenzylidene)-2-phenyloxazol-5(4H)-one

187-188

1.4

(Z)-4-(2-nitrobenzylidene)-2-phenyloxazol-5(4H)-one

135-140

1.5

(Z)-4-(3-nitrobenzylidene)-2-phenyloxazol-5(4H)-one

163-165

1.6

(Z)-4-(4-hydroxybenzylidene)-2-phenyloxazol-5(4H)-one

170-172

1.7

(Z)-4-(4-methoxybenzylidene)-2-phenyloxazol-5(4H)-one

158-160

1.8

(Z)-4-(4-methylbenzylidene)-2-phenyloxazol-5(4H)-one

138-140

1.9

(Z)-4-(4-(dimethylamino)benzylidene)-2-phenyloxazol5(4H)-one

158-160

1.10

(Z)-4-(furan-2-ylmethylene)-2-phenyloxazol-5(4H)-one

158-162

IR

3078 cm-1 (Ar C-H str), 3090 (C=C-H str),
str), 1652 cm-1(C=N str, oxazole), 163
(conjugated olefins).
3073 cm-1 (Ar C-H str), 3015 cm-1 (C=C-H str
(C=O str), 1652 cm-1 (C=N str, oxazole), 1628
(conjugated olefins), 1235 cm-1 (C-F str).
3088 cm-1 (Ar C-H str), 3015 cm-1 (C=C-H
(C=O str), 1655 cm-1 (C=N str, oxazole), 1
(conjugated olefins), 1090 cm-1 (C-Cl str).
3085 cm-1 (Ar C-H str), 3020 (C=C-H str), 179
str), 1638 cm-1, 1594 cm-1 (conjugated olefins)
oxazole), 1550, 1335 cm-1 (N=O str, ArNO2),
str, ArNO2).
3045 cm-1 (Ar C-H str), 3016 cm-1 (C=C-H
cm-1 (conjugated olefins), 1792 cm-1 (C=O
(C=N str, oxazole), 1520, 1345 cm-1 (N=O s
cm-1 (C-N str, ArNO2).
3215 cm-1 (br, O-H str, Ar-OH), 3045 cm-1 (A
cm-1 (C=C-H str), 1792 cm-1 (C=O str), 1650
oxazole), 1630, 1596 cm-1 (conjugated olefins)
3062 cm-1 (Ar C-H str), 3010 cm-1 (C=C-H str
cm-1 (C-H str, -OCH3), 1790 cm-1 (C=O str), 1
str, oxazole), 1632, 1600 cm-1 (conjugated ole
cm-1 (Ar-O-CH3 asym and sym str).
3068 cm-1 (Ar C-H str), 3000 cm-1 (C=C-H str
cm-1 (C-H str, CH3), 1785 cm-1 (C=O str), 165
oxazole), 1630, 1600 cm-1 (conjugated olefins)
3070 cm-1 (Ar C-H str), 3012 cm-1 (C=C-H str
(C=O str), 1655 cm-1 (C=N str, oxazole), 1628
(conjugated olefins), 1325 cm-1 (C-N str, Ar-N
3057 cm-1 (Ar C-H str), 3010-3000 cm-1 (mult
Furan), 3015 cm-1 (C=C-H str), 1640, 1594 cm
olefins), 1789 cm-1 (C=O str), 1655 cm-1(C=N

generated using Glide-receptor grid generation. The x, y and z coordinates were taken as 60.3312,
44.6724 and 76.0573Aº, respectively, centroid of the workspace ligand. Flexible docking of the
ligand was done searching for favorable bonding conformation of the ligand structures at the sites of
target protein. Docking was performed in the XP (extra precision) mode to visualize the various
scoring terms from the XP scoring function in the XP visualizer panel, as discuissed above. The
chief purpose of the XP method is to weed out false positives and to provide a better correlation
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between good poses and good scores. Extra-precision mode is a refinement tool designed for use
only on good ligand poses. The aim was to dock low-energy ligands flexibly at favourable site-4 of
the receptor; which was successfully achieved. The results are shown in Table 3.
The toxicity of the compounds was predicted by computational method using Pallas v3.7.1.2
Hazard Expert prediction software and Pentium IV processor (Pallas, 2006). For toxicity studies
structures were drawn and run using and Hazard Expert form Pallas to obtain values for various
parameters like toxicity oncogenicity, teratogenicity, membrane-irritation etc. were obtained on a
scale of 100. The results are shown in Table 4.
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2.3 Pharmacological Studies: Analgesic and Anti-inflammatory
Experimental animals
Wistar albino rats (150-250 g), of either sex, obtained from the institute’s animal house were used
for the studies. Animals were housed under standardized conditions of light and temperature and
were fed with commercial rat feed and water, ad libitium. Animals were randomly assigned to
different experimental groups, each kept in a separate cage. All animal experiments were carried out
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according to CPCSEA guidelines, after getting approval from the Institute’s Animal Ethics
Committee (Registration No. 870/ac/05/CPCSEA). The proposal number of approval of protocol is:
106/LSC/BNCP-13/IAEC.
2.3.1 Anti-inflammatory activity screening


Selected compounds were tested for their anti-inflammatory activity using carrageenan
induced rat hind paw edema method of Winter et al19. The edema hind paw was induced by
injection of 0.1 ml of 1% carrageenan solution into sub-planter region of right hind paw. The
volume of the paw was measured with Hg displacement method immediately and at
15, 30, 60 and 120 minutes after carrageenan challenges.



Tested compounds (20mg/kg b.w.) and indomethacin (20mg/kg b.w.) were injected (s.c.), 30
min before carrageenan injection. The mean value for each group was calculated and
compared with control.



Percent protection was calculated (Table 5, Figure 1) using the following formula:
(1-Vt/Vc)*100. Where Vt = Mean volume of edema in test animals and Vc= Mean
Volume of oedema in control

Figure 1 Graphical representation of mean % change in volume at different time intervals
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Figure 2 Ligand interaction diagram for receptor and S2 (2)

2.3.2 Analgesic activity


Selected compounds, as above, were tested for their analgesic activity using Tail flick
method. The mouse was gently held directly under heat source and the timer is stopped
when the tail flicks. Three to five readings were recorded at an interval of 10 sec for each
animal in the group before administering drug substance. Tested compounds and standard
drug Pentazocine (20mg/kg b.w.) were administered i. p., and response was noted 30 min
after administration. The mean value for each group was calculated and compared with
control. A cut off period of 10 – 12 seconds is considered to prevent damage to the tail. The
results are summarized in (Table 6)

3. RESULTS AND DISCUSSION
Synthesis of (substituted) benzylidene-2-phenyloxazol-5(4H)-one was carried out using
Erlenmeyer-Ploch technique. The IR spectra of the synthesized compounds revealed bands for
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different functional groups viz. aromatic, olefinic and ketonic. The presence of aromatic ring was
confirmed by weak bands between 3045-3100 cm-1 due to aromatic C-H str. The olefinic double
bond in conjugation with the aromatic ring as well as keto appears between 3090-3010 cm-1. The
important band which confirms the formation of azlactone ring is the band for ketone functional
group. It is the effect of unsaturation which increases the frequency of carbonyl absorption band.
The azlactone ring is a type β-γ type lactone ring; a five membered (γ) lactone ring with double
bond at β to carbonyl functional group or α to –O- , for which an intense carbonyl absorption band
is obtained between 1790-1800 cm-1. Lastly, the band for C=N str is obtained between 1689-1471
cm-1, confirming the formation of oxazole ring. Physical data and spectral results for individual
compounds are given in Table 1.
In the IR spectra of synthesized compounds 2.1-2.10 apart from the peaks obtained for aromatic and
olefinic functional groups, as seen above in step-1, two peaks which confirmed the formation of
imidazole ring are peaks obtained for secondary amine and ketone with absence of peaks for lactone
ring. Heteroaromatics containing N-H group absorb in the region of 3500-3220 cm-1 generating a
band of weak intensity. Absorption in this region depends on degree of hydrogen bonding and
hence upon the physical state of the sample or polarity of the solvent.
In the proton NMR spectra different types of protons can be accounted viz. aromatic, olefinic and
amine proton. The chemical shift value for the olefenic proton appears as a singlet at around δ 7.15.
The small difference is attributed to conjugation of double bond with aromatic ring and the
heterocyclic ring. A broad and weak singlet is also obtained for the proton attached to heterocyclic
nitrogen which is attributed to the proton-exchange rate on nitrogen atom. There are two aromatic
rings possessing chemical shift values depending on substitution at various poitions. Compound 2.1
is only mono substituted; compound 2.4 and 2.5 are ortho-para and meta-para disubstituted while
others are substituted at the para positions. The spectral values are discussed in Table 2.
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Figure 3 Hydrophobic enclosure of ligand

Figure 4 Rotatory penalty for bond joining aromatic ring and imidazole ring

In silico molecular docking studies revealed that compound 2.1, 2.2, 2.3, 2.8 and 2.10 obtain good

*Corresponding Author: Mayank Bapna

31

J Lab and Life Scs

Vol.1, Iss. 1, September 2015
e ISSN: 2455-0930

www.jolsc.com

Glide scores (>8). Compound 2.2, having highest G score of 8.7 was awarded for its enclosure of
aromatic group by residues of tyrosine (355, 385), leucine (352, 384), isoleucine (345), tryptophan
Table 2 Spectral data of synthesized compounds (Step-2)
C. No.
2.1

IR
3218 cm-1 (>NH, imidazole), 1652 cm-1
(>C=O, imidazole)

2.2

3230 cm-1 (>NH, imidazole), 1655 cm-1
(>C=O, imidazole)

2.3

3210 cm-1 (>NH, imidazole), 1662 cm-1
(>C=O, imidazole)

2.4

3225 cm-1 (>NH, imidazole), 1657 cm-1
(>C=O, imidazole)

2.5

3225 cm-1 (>NH, imidazole), 1657 cm-1
(>C=O, imidazole)

2.6

3200 cm-1 (>NH, imidazole), 1650 cm-1
(>C=O, imidazole), 3235 cm-1 (br, O-H str, ArOH)

2.7

3320 cm-1 (>NH, imidazole), 1658 cm-1
(>C=O, imidazole)

2.8

3208 cm-1 (>NH, imidazole), 1660 cm-1
(>C=O, imidazole)

2.9

3228 cm-1 (>NH, imidazole), 1658 cm-1
(>C=O, imidazole)

2.10

3230 cm-1 (>NH, imidazole), 1651 cm-1
(>C=O, imidazole)

NMR
δ 7.2 (s, 1H, ArC=CH-), δ 7.29-7.46 (m, 5H,
ArH), δ 7.51-7.67 (m, 5H, ArH), δ 9.83 (s, 1H, NH).
δ 6.98 (s, 1H, ArC=CH-), δ 6.9-7.28 (m, 4H,
ArH), δ 7.31-7.66 (m, 5H, ArH), δ 10.06 (s, 1H, NH).
δ 7.1 (s, 1H, ArC=CH-), δ 7.34-7.6 (m, 4H, ArH),
δ 7.51-7.66 (m, 5H, ArH), δ 10.0 (s, 1H, -NH).

Mass
M + 248.09
(17.5%), 250.1

δ 7.22 (s, 1H, ArC=CH-), δ 7.52-8.14 (m, 4H,
ArH), δ 7.51-7.66 (m, 5H, ArH), δ 9.02 (s, 1H, NH).
δ 7.05 (s, 1H, ArC=CH-), δ 7.69-8.34 (m, 4H,
ArH), δ 7.51-7.66 (m, 5H, ArH), δ 9.4 (s, 1H, NH).
δ 7.12 (s, 1H, ArC=CH-), δ 6.82-7.32 (m, 4H,
ArH), δ 7.53-7.68 (m, 5H, ArH), δ 9.8 (s, 1H, NH), δ 12.9 (br, 1H, Ar-OH).

M + 293.08
(18.5%)

δ 3.90 (s, 3H, Ar-OCH3), δ 7.05 (s, 1H, ArC=CH), δ 6.7-7.19 (m, 4H, ArH), δ 7.51-7.68 (m, 5H,
ArH), δ 9.82 (s, 1H, -NH).
δ 2.42 (s, 3H, Ar-CH3), δ 7.1 (s, 1H, ArC=CH-), δ
7.22-7.41 (m, 4H, ArH), δ 7.55-7.61 (m, 5H,
ArH), δ 9.79 (s, 1H, -NH).
δ 3.12 (s, 6H, ArN-(CH3)2, δ 6.92 (s, 1H,
ArC=CH-), δ 6.87-7.28 (m, 4H, ArH), δ 7.55-7.68
(m, 5H, ArH), δ 9.79 (s, 1H, -NH).
δ 6.66-7.8 (m, 3H, 2-furyl), 6.69 (s, 1H, ArC=CH), δ 7.57-7.68 (m, 5H, ArH), δ 9.7 (s, 1H, -NH).

M + 264.09 (10

M + 266.09
(17.5%), 268.0
---

---

---

---

M + 291.14 (10

M+ 238.07 (10

Table 3 Docking studies of compounds (2.1-2.10)
C. No.

Isomer

G score

LipophilicEvdW

PhobEn

HBond

Electro

Sitemap

LowMW

Penalties

RotPenal

S

S1

1

-8.3

-4.56

-2.7

0

-0.04

-0.62

-0.5

0

0.12

0

S1

2

-8.72

-4.4

-2.65

0

0.01

-1.5

-0.5

0

0.33

0

S1

3

-8.51

-5.38

-2.2

0

0.06

-0.6

-0.5

0

0.1

1

S1

4

-7.33

-4.67

-1.41

0

-0.25

-0.68

-0.5

0

0.18

1
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S1

5

-5.3

-3.8

-1.99

0

-0.02

-0.67

-0.5

1.5

0.18

0

S1

6

-7.63

-4.22

-2.5

0

0.01

-0.64

-0.5

0

0.22

0

S1

7

-7.53

-4.18

-2.04

0

0.04

-1.15

-0.5

0

0.3

0

S1

8

-8.5

-5.54

-2.17

0

0.09

-0.6

-0.5

0

0.22

1

S1

9

-6.73

-5.19

-1.56

0

-0.06

-0.61

-0.5

1

0.18

1

S1

10

-8.11

-4.46

-2.27

-0.16

-0.06

-1.06

-0.5

0

0.39

0

a

Glide Score; bLipophilicEvdW- Lipophilic term derived from hydrophobic grid potential and fraction of the total protein-ligand
c

d

e

vdW energy; PhobEn- Hydrophobic enclosure reward; HBond- Chem core H bond term; Electro- electrostatic reward;
f

Sitemap- ligand complementarity terms; gLowMW- reward for ligand with low molecular weight; Penaltiesh- Penalty for

polar atom burial; RotPenali- Penalty for roation about C-C bond; Similarityj- Similarity algorithms provide a
mechanism for quantifying how alike or unlike two molecules are

(387) phenylalanine (381, 518), valine (523,

349) and alanine (527) as shown in Figure 2 and 3. The molecule was penalized for having free
rotation around a single bond (Figure 4).
In silico toxicity studies (Table 4, Figure 5) revealed that compound 2.4, 2.5 and 2.6 may possess
high toxicity in terms of oncogenicity and mutagenicity and all compounds can be teratogenic due
to fragment (T_HAR_HET_OT).
Table 4 Toxicity studies of compounds (2.1-2.10)
C. No

Toxicity

Max.
toxicity

Oncogenicity

Mutagenicity

Teratogenicity

Membraneirritation

Sensitizati
on

Immunotoxic

2.1

Not
probabl
e
Not
probabl
e
Not
probabl
e
Highly
probabl
e
Highly
probabl
e

34

0

0

34

0

0

0

34

0

0

34

0

0

0

34

0

0

34

0

0

0

67

64

67

34

0

29

0

67

64

67

34

0

29

0

2.2

2.3

2.4

2.5
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2.6
2.7

2.8

2.9

2.10

Probabl
e
Not
probabl
e
Not
probabl
e
Not
probabl
e
Not
probabl
e

53

0

29

34

53

0

0

34

0

0

34

0

0

0

34

0

0

34

0

0

0

34

0

0

34

0

0

0

34

0

0

34

0

0

0

Table 5 Anti-inflammatory studies for the synthesized compounds
% inhibition at different intervals
S.
No

Group

0 MIN

15 MIN

30 MIN

60 MIN

Mean±SEM

Mean±SEM

Mean±SEM

Mean±SEM

0

0

0

0

0±0.5164

0±0.3333

0±0.3333

0±0.3333

0±0

-6.25±0.3073

-3.8462±0.3416

-2.6316±0.4282

3.

Normal
Control
Model
Control
Vehicle

4.

S1 (2)

0±0.00

50±0.4944

34.6154±0.3073

31.5789±0.3333

5.

S1 (10)

0±0.3651

25±0.2582

23.0769±0.3333

26.3158±0.4944

6.

S1 (3)

0±0.00

43.75±0.3416

26.9231±0.1667

28.9474±0.3416

7.

S1 (8)

0±0.2582

31.25±0.3073

26.9231±0.4773

28.9474±0.6708

8.

S1 (1)

0±0.2236

6.25±0.2236

7.69231±0.2582

23.6842±0.3073

9.

Indometha
cin

0±0.2582

50±0.2108

38.4615±0.3333

36.8421±0.5774

1.
2.

Data represents mean % change in paw volume ± standard error mean (SEM)

Table 6 Analgesic response of synthesized compounds in terms of reaction time
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S. No.

Compound

Basal reaction time
(sec)**

1.

Control

2.

Vehicle

3.

S1(2)

4.

S1(10)

5.

S1 (3)

6.

S1 (8)

7.

S1 (1)

8.

Pentazocine

Reaction time after
drug treatment
(sec)**

3.8

3.7

3.66

5.66

4

7.83

3.33

8.5

3.33

6.33

4.16

7.83

3.66

6.33

4
A cut off time of 10 sec is taken as maximum analgesic response

8.75

** Mean of six values

Anti-inflammatory studies
The carrageenan-induced rat paw oedema bioassay was used for compounds which scored well in
docking studies in a specific series viz., S1 (1), S1 (2), S1 (3), S1 (8), and S1, (10). The results are
summarized in (Table 5, Figure 1). Compound S1 (2) showed excellent protection against
inflammation (as seen after 2 hrs) i.e., 55.88% and 52.94%, respectively as compared to that of
standard drug Indomethacin. Compound S1 (3), S1 (8), S1, (10) and S1 (2) the four analogues
exhibited reasonable reduction in oedema size with a percent of inhibition of ranging from 44 -47%
while compound S1 (1) exhibited moderate anti-inflammatory activity of 32.35% in comparison to
Indomethacin which shows percent inhibition of 67.64%. With reference to the docking studies it
can be concluded that derivative of imidazole containing furan as a substituent viz., S1 (10) are
effective as anti-inflammatory agents, which was found to be true on comparing the Glide score
with the anti-inflammatory activity. Less anti-inflammatory effects were observed for derivatives of
imidazole containing 4-chlorophenyl, 4-methylphenyl groups as compared to the standard drug
Indomethacin, although their Glide scores are comparable to other derivatives. S1 (1) on the other
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hand had low Glide score and low activity as compared to that of standard drug. It can be concluded
that presence of a five membered heterocyclic ring at 4-position of imidazole ring increased the
glide score and biological activity, while the presence of a para-substituted benzene ring decreases
the anti-inflammatory activity to a small extent without affecting the glide scores significantly.
Further, the un-substituted six membered ring at 4-position of imidazole ring lowers both the glide
score and anti-inflammatory activity.
Analgesic activity
The analgesic activity of the synthesized compounds was assessed by Tail Flick method. It was
found that compound which had comparable analgesic activity to that of standard is S1 (10). Not
much of correlation can be brought about in between docking studies or structure and analgesic
activity. The only conclusion which can be drawn is the presence of furan ring in at 4th position in
imidazole ring increases analgesic activity just as it raises the anti-inflammatory activity. The
results are summarized in Table 6.

4. CONCLUSION
Ten different compounds were synthesized as analgesic and anti-inflammatory agents. Five of these
compounds showed good activity as COX-2 inhibitors. The data obtained from the docking studies
furnished information and accordingly few compounds were tested for pharmacological activity.
The data obtained after analgesic and anti-inflammatory studies was in agreement with the data
obtained after docking studies. It was also found that electronegativity of the substituent and
presence of furan ring plays a major role in designing analgesics and anti-inflammatory agents. The
information collected will be used further to design new agents which could relieve pain with
minimum side effects.
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Figure 5 Fragment T_HAR_HET_OT

*Corresponding Author: Mayank Bapna

37

J Lab and Life Scs

Vol.1, Iss. 1, September 2015

www.jolsc.com

e ISSN: 2455-0930

5. REFERENCES
[1] Bhandari, S., Bothara, K., Pawar, V., Lokwani, D., Devale, T. Design of new chemicals
entities as selective Cox–2 inhibitors using structure optimization by molecular modeling
studies. Internet Electron J. Mol. Des. 2009, 8(2); 14–28.
[2] Desiraju, G. R., Gopalakrishnan, B., Jetti, R. K., Nagaraju, A., Raveendra, D., Sarma J.
A., Sobhia, M. E., Thilagavathi, R. Computer-aided design of selective COX-2 inhibitors:
comparative molecular field analysis, comparative molecular similarity indices analysis, and
docking studies of some 1,2-diarylimidazole derivatives. J. Med. Chem. 2002, 45(22); 484757.
[3] Entezari Heravi, R., Hadizadeh, F., Sankian, M., Tavakol Afshari, J., Taghdisi, S.
M., Jafarian, H., Behravan, J. Novel selective Cox-2 inhibitors induce apoptosis in Caco-2
colorectal carcinoma cell line. Eur. J. Pharm. Sci. 2011, 44(4); 479-86.
[4] Fitzgerald, G. A., Patrino, C. The coxibs, selective inhibitors of cyclooxygenase-2. Drug
Ther. 2001, 345; 433.
[5] Fu, J. Y., Masferrer, J. L., Seibert, K., Raz, A., Needleman, P. The induction and
suppression of prostaglandin H2 synthase (cyclooxygenase) in human monocytes. J. Biol.
Chem. 1990, 265(28); 16737–16740.
[6] Julemont, F., Xavier, L., Michaux, C., Dames, J., Charlier, C., Durant, F., Pirote, B. Dogne,
J. M. Spectral and crystallographic study of pyridinic analogues of nimesulide:
determination of the active form of methanesulfonamides as COX-2 selective inhibitors. J.
Med. Chem. 2002, 45(23):5182-5.
[7] Khanna, I. K., Weier, R. M., Yu Y., Xu, X. D., Koszyk, F. J., Collins, P. W., Kobolt, C. M.,
Veenhuizen, A. W., Prkins, W. E., Casler, J. J., Masferrer, J. L., Zhang, Y. Y., Gregory, S.
A., Seibert, K., Isakson P. C. 1,2-Diarylimidazoles as potent, cyclooxygenase-2 selective,
and orally active antiinflammatory agents. J. Med. Chem. 1997, 40 (11); 1634-47.
[8] Khanna, I. K., Yu Y., Huff, R. M., Weier, R. M., Xu, X., Koszyk, F. J., Collins, P.
W., Cogburn, J. N., Isakson, P. C., Koboldt, C. M., Masferrer, J. L., Perkins, W. E., Seibert,
K., Veenhuizen, A. W., Yuan, J., Yang, D. C., Zhang, Y. Y. Selective cyclooxygenase-2

*Corresponding Author: Mayank Bapna

38

J Lab and Life Scs

Vol.1, Iss. 1, September 2015
e ISSN: 2455-0930

www.jolsc.com

inhibitors:

heteroaryl

modified

1,2-diarylimidazoles

are

potent,

orally

active

antiinflammatory agents. J. Med. Chem. 2000, 43(16); 3168-85.
[9] Klein, T., Nusing, R. M., Feilschifter, J. P., Ulrch, V. Selective inhibition of cyclooxygenase
2. Biochem. Pharmacol. 1994, 48; 1605-10.
[10] Kukubail, R. J., Stevens, A. M., Gierse, J. K., MacDonalda, J. J., Stegeman, R. A., Pak, J.
Y., Gieldehaus, D., Miyashiro, J. M., Penning, T. D., Seibert, K., Isakson, P. C., Stallings,
W. C. Structural basis for selective inhibition of cyclooxygenase-2 by anti-inflammatory
agents. Nature. 1996, 385(6610):644-8.
[11] Leblanc, Y., Black, W. C., Chan, C. C., Charleson, S., Delrome, D., Denis, D., Gautheir, J.
Y., Grimm E. L., Gardon R., Guay D., Hammel P., Kargmen S., Lau C. K., Mancicni J.,
Ouellet, M., Perciual, D., Roy, P., Skorey, K., Tagari, P., Vickers, P., Wong, E., Xu, L.,
Prasit, P. Synthesis and biological evaluation of both enantiomers of L-761,000 as
inhibitors of cyclooxygenase 1 and 2. Biorg. Med. Chem. Lett. 1996, 6(6): 731.
[12] Li J., J. A collection of detailed mechanisms and synthetic applications, 3rd ed. Springer,
2007, 212.
[13] Li J., J. Name reactions in heterocyclic chemistry II. 2nd ed. John Wiley and Sons2011,
229-233.
[14] Penning, T. D., Talley, J. J., Beretenshaw, S. R., Carter, J. S., Collins, P. W., Docter, S.,
Graneto, M. J., Lee, L. F., Malecha, J. W., Miyashiro, J. M., Rogers, R. S., Rogier, D. J.,
Yu, S. S., Anderson, G. D., Burton, E. G., Cogburn, J. N., Gregory, S. A., Kobolt, C. M.,
Perkins, W. E., Seibert, K, Veenhuizen, A. W., Zhang, Y. Y., Isakson, P. C. Synthesis and
Biological Evaluation of the 1,5-Diarylpyrazole Class of Cyclooxygenase-2 Inhibitors:
Identification

of

4-[5-(4-Methylphenyl)-3-

(trifluoromethyl)-1H-pyrazol-1-

yl]benzenesulfonamide (SC-58635, Celecoxib). J. Med. Chem. 1997, 40 (9); 1347-65.
[15] Puig, C., Crespo, M. I., Goddesart N., Feixas, J., Ibarzo J., Jimenez, J. M., Soca J. M.,
Cardelus, L., Herendia, I., Miralpeix, A., Beleta, J., Huerta, J., Lopez, J. M., Seyyara, M.,
Ryder, H., Palacious, J. M. A new class of antituberculosis agents. J. Med. Chem.2000, 43;
214.
[16] Reza, Entezari Heravi, Farzin Hadizadeh, Mojtaba Sankian, Jalil Tavakol Afshari, Javad
*Corresponding Author: Mayank Bapna

39

J Lab and Life Scs
www.jolsc.com

Vol.1, Iss. 1, September 2015
e ISSN: 2455-0930

Behravan. Cyclooxygenase-2 inhibition by novel Bisaryl imidazolyl imidazole. Genes &
Genomics. 2012, 199-204.
[17] Sarathy, K. P., Giridhar, R., Yadav, M. R. QSAR study by Fujita Ban Model of some
substituted 1,2-diaryl five membered heterocycles as Cox-I/Cox-II inhibitors. Ind. Drugs.
2003, 40 (9); 9.
[18] Wang, Z., Comprehensive organic name reactions and reagents. John Wiley and Sons,
2010.
[19] Winter, C. A., Risley, E. A., Nuss, G. W. Antiinflammatory and antipyretic activities of
indomethacin, (1-(p-chlorobenzoyl)-5-methoxy-2-methyl-indole-3-acetic acid. J. Pharmacol.
Exp. Ther. 1963, 141; 369–376.

______________________________________________________________________________

*Corresponding Author: Mayank Bapna

40

