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ABSTRACT: In the present study, eleven new chalcones bearing a 

methanesulfonyl group at para position have been synthesized by the 

condensation of 4-methylsulphonylacetophenone with different para-
substituted aromatic aldehydes. The structures of the newly synthesized 

molecules were elucidated by spectroscopic methods such as as
1
H NMR, 

13
C 

NMR, and mass. These compounds were screened for their anti-
inflammatory activity by carrageenan-induced rat paw edema and leucocytes 

migration methods and analgesic activity by acetic acid-induced writhing test 

in albino Wistar rats. Among the synthesized compounds, MS7 to MS10 
which contain electron-withdrawing groups were found to be most active 

with reference to anti-inflammatory activity at a dose level of 10 mg/kg and 

caused a significant reduction in the number of recruited leukocytes and 

inhibition of pleural exudates formation that was comparable to that of 
indomethacin at a dose of 10 mg/kg. The compounds which contain halogens 

and methoxy groups showed a significant analgesic activity at a dose of 10 

mg/kg when compared to standard diclofenac sodium. Thus, it can be 
concluded that among the compounds tested, the ones with halogens possess 

significant anti-inflammatory and analgesic activity in rats. Further studies 

involving the investigations of the biochemical pathways may result in the 

identification of lead with potent anti-inflammatory and analgesic activity 
and with low toxicity and better therapeutic index. 

INTRODUCTION: Inflammation is a 

pathological process whereby the human body 

responds or reacts to an injury of any sort like 

physical injury, an infection, or inappropriate 

stimulation of the immune system. One of the 

major responses is through the vascular system 

wherein the leucocytes are attracted to the site of 

injury by chemotaxis.  
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This subsequently results in tissue damage by the 

release of proteolytic enzymes. Pain, which is one 

of the cardinal signs of inflammation, is due to the 

stimulation of nociceptors that detect signals from 

damaged peripheral tissue. Noxious chemicals like 

bradykinin, histamine, and 5-HT are released in the 

injured tissues during inflammation. The 

prostaglandins, which are the major cause for 

inflammation, do not directly produce pain but 

appear to sensitize the nociception to these 

chemicals. Hence inhibition of prostaglandins 

synthesis forms the rationale for design anti-

inflammatory drugs 
1
. 

A variety of synthetic compounds have proved to 

be useful in animal models for inflammation 
2-5

.  
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Many synthetic compounds containing chalcones 

play a key role in the drug design and development 

of new chemical entities. These chalcones and their 

derivatives exhibit many promising pharmaceutical 

applications, including analgesic and anti-

inflammatory activities 
6-20

. Though many of the 

anti-inflammatory drugs that are currently available 

in the market reduce the major symptoms of 

inflammation like redness, swelling, heat, and pain, 

still research goes on in search of better anti-

inflammatory agents with the less toxic profile. 

Gastric disturbances are the major problem with 

these agents, which is due to inhibition of the 

synthesis of mucoprotective prostaglandins along 

with the prostaglandins, which are responsible for 

inflammations 
21

. 

With this background, the present study was 

undertaken to synthesize novel chalcones with 

methanesulfonyl group at para position in ring A 

and different para-substituted groups on ring B and 

screened for analgesic and anti-inflammatory 

activities as the initial step of the search for better 

agents. 

MATERIALS AND METHODS: 

Chemicals and Reagents: All chemicals and 

reagents used in this study were of analytical grade. 

Carrageenan and other chemicals used for this 

study were purchased from a Sigma-Aldrich 

chemical company. Indomethacin was procured as 

marketed formulation from Sun Pharmaceuticals, 

Mumbai, India. 

General Procedure for Synthesis of 

Methanesulfonyl Chalcones: Different para 

substituted benzaldehyde and 4-methylsulphonyl-

acetophenone were dissolved as equimolar quantity 

in 40% w/v sodium hydroxide with ethanol as 

medium. The reaction mixture was stirred for 4 - 6 

h and then poured into ice-cold water. The 

precipitated product was washed using water, dried, 

and recrystallized from ethanol. All the newly 

synthesized compounds were characterized by 
1
H-

NMR, 
13

C-NMR and mass spectroscopy and 

summarized below.  

(2E)- 1- [4-(methanesulfonyl)phenyl]- 3- phenyl 

prop-2-en-1-one (MS1): Pale yellow; Yield: 

55.9%; m.p: 160-163°C. 
1
H NMR (400 MHz, 

CDCl3) δ: 3.45 (s, 3H, -SO2CH3), 7.64-7.60 (1H, d, 

J= 16.0 Hz, -CHα), 6.94-785 (9H, ArH), 8.04-8.00 

(d, J= 16.0 Hz, -CHß). 
13

C-NMR (100 MHz, 

CDCl3) δ: 47.7, 121.3, 127.9, 128.6, 130.9, 135.2, 

142.9, 146.8, 145.1, 189.7. ESI-MS (m/z): 

Calculated- 286.35, Observed- 286.34. 

(2E)-1-[4-(methanesulfonyl) phenyl]-3-(4-metho-

xyphenyl)prop-2-en-1-one (MS2): Yellow; Yield: 

74.3%; m.p: 181-183°C. 
1
H NMR (400 MHz, 

CDCl3) δ: 3.41 (s, 3H, -SO2CH3), 3.59 (s, 3H, 

OCH3), 7.66-7.62 (1H, d, J= 16.0 Hz, -CHα), 6.99-

780 (8H, ArH), 8.05-8.01 (d, J= 16.0 Hz, -CHß). 
13

C-NMR (100 MHz, CDCl3) δ: 47.70, 55.8, 114.2, 

121.3, 127.5, 128.8, 130.2, 130.9, 142.9, 145.1, 

146.8, 159.8, 189.7.ESI-MS (m/z): Calculated- 

316.37, Observed- 316.36. 

(2E)-1-[4-(methanesulfonyl) phenyl]-3-(4-methyl 

phenyl)prop-2-en-1-one (MS3): Pale white; 

Yield: 89.9%; m.p: 190-192°C. 
1
H NMR (400 

MHz, CDCl3) δ: 
1
H NMR (400 MHz, CDCl3) δ: 

3.42 (s, 3H, -SO2CH3), 3.52 (s, 3H, CH3), 7.65-

7.61(1H, d, J= 16.0 Hz, -CHα), 7.00-789 (8H, 

ArH), 8.06-8.02 (d, J= 16.0 Hz, -CHß). 
13

C-NMR 

(100 MHz, CDCl3) δ: 21.3, 47.7, 121.3, 128.5, 

128.8, 130.9, 132.2, 137.6, 142.9, 145.1, 146.7, 

189.8. ESI-MS (m/z): Calculated- 300.37, 

Observed- 300.36. 

(2E)- 3- (4-ethylphenyl)- 1- [4-(methanesulfonyl) 

phenyl] prop-2-en-1-one (MS4): Pale white; 

Yield: 60.5%; m.p: 210-212°C. 
1
H NMR (400 

MHz, CDCl3) δ: 1.27-1.24 (t, 3H, J= 8.0 Hz, CH3-

CH2), 1.47-1.43, 3.42 (s, 3H, -SO2CH3), 7.68-7.64 

(1H, d, J= 16.0 Hz, -CHα), 7.01-789 (8H, ArH), 

8.02-7.98 (d, J= 16.0 Hz, -CHß). 
13

C-NMR (100 

MHz, CDCl3) δ: 14.50, 28.20, 47.6, 121.3, 127.6, 

128.5, 128.8, 130.9, 132.4, 137.6, 142.9, 145.1, 

145.3, 146.8, 189.7. ESI-MS (m/z): Calculated- 

314.39, Observed- 314.38. 

(2E)- 3- [4- (dimethylamino) phenyl] -1 - [4-

(methanesulfonyl)phenyl]prop-2-en-1-one (MS5): 
Red; Yield: 75.9%; m.p: 151-153°C. 

1
H NMR (400 

MHz, CDCl3) δ: 3.02 (s, 6H, N(CH3)2), 3.43 (s, 3H, 

-SO2CH3), 7.64-7.60(1H, d, J= 16.0 Hz, -CHα), 

6.99-785 (8H, ArH), 8.09-8.05 (d, J= 16.0 Hz, -

CHß). 
13

C-NMR (100 MHz, CDCl3) δ: 41.3, 47.7, 

111.7, 121.3, 124.7, 128.8, 129.7, 130.9, 142.9, 

145.1, 146.8, 150.3, 189.7. ESI-MS (m/z): 

Calculated- 329.41, Observed- 329.40. 
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(2E)-1-[4-(methanesulfonyl) phenyl]-3-(4-nitro-

phenyl) prop-2-en-1-one (MS6): Brown; Yield: 

36.3%; m.p: 172-174°C. 
1
H NMR (400 MHz, 

CDCl3) δ: 3.43 (s, 3H, -SO2CH3), 7.64-7.60(1H, d, 

J= 16.0 Hz, -CHα), 6.99-789 (9H, ArH), 8.05-8.01 

(d, J= 16.0 Hz, -CHß). 
13

C-NMR (100 MHz, 

CDCl3) δ: δ: 47.7, 121.3, 123.8, 128.9, 129.0, 

130.9, 141.3, 142.9, 145.1, 146.8, 147.1, 189.7. 
ESI-MS (m/z): Calculated- 331.34, Observed- 331.39. 

(2E)- 3- (4-chlorophenyl)-1-[4-(methanesulfonyl) 

phenyl]prop-2-en-1-one (MS7): Light brown; 

Yield: 84.5%; m.p: 179-181°C. 
1
H NMR (400 

MHz, CDCl3) δ: 
1
H NMR (400 MHz, CDCl3)δ: 

3.49 (s, 3H, -SO2CH3), 7.69-7.65 (1H, d, J= 16.0 

Hz, -CHα), 6.93-7.97 (9H, ArH), 8.08-8.04 (d, J= 

16.0 Hz, -CHß). 
13

C-NMR (100 MHz, CDCl3) δ: 

47.7, 121.3, 128.7, 128.8, 129.0, 130.9, 133.3, 

133.5, 142.9, 145.1, 146.8, 189.7. ESI-MS (m/z): 

Calculated- 320.79, Observed- 320.78. 

(2E)- 3- (4-fluorophenyl)-1-[4-(methanesulfonyl) 

phenyl]prop- 2- en- 1- one (MS8): Pale yellow; 

Yield: 82.2%; m.p: 164-166 °C. 
1
H NMR (400 

MHz, CDCl3) δ: 
1
H NMR (400 MHz, CDCl3) δ: 

3.46 (s, 3H, -SO2CH3), 7.64-7.60(1H, d, J= 16.0 

Hz, -CHα), 6.92-783 (9H, ArH), 8.05-8.01 (d, J= 

16.0 Hz, -CHß). 
13

C-NMR (100 MHz, CDCl3) δ: 

47.7, 115.4, 121.3, 128.8, 130.4, 130.8, 130.9, 

142.9, 145.1, 146.8, 162.1, 189.7. ESI-MS (m/z): 

Calculated- 304.34, Observed- 304.33. 

(2E)- 3- (4-bromophenyl)-1-[4-(methanesulfonyl) 

phenyl] prop-2-en-1-one (MS9): Pale brown; 

Yield: 70.1%; m.p: 141-143°C. 
1
H NMR (400 

MHz, CDCl3) δ: 
1
H NMR (400 MHz, CDCl3) δ: 

3.41 (s, 3H, -SO2CH3), 7.68-7.64 (1H, d, J= 16.0 

Hz, -CHα), 6.91-7.88 (9H, ArH), 8.08-8.04 (d, J= 

16.0 Hz, -CHß). 
13

C-NMR (100 MHz, CDCl3) δ: 

47.7, 121.3, 122.3, 128.6, 128.8, 130.9, 131.5, 

134.2, 142.9, 145.1, 146.8, 189.7. ESI-MS (m/z): 

Calculated- 365.24, Observed- 365.23. 

(2E)- 1- [4- (methanesulfonyl) phenyl]- 3- [4-
(trifluoromethyl)phenyl]prop-2-en-1-one (MS10): 

Yellow; Yield: 81.2%; m.p: 183-184°C. 
1
H NMR 

(400 MHz, CDCl3) δ: 
1
H NMR (400 MHz, CDCl3) 

δ: 3.40 (s, 3H, -SO2CH3), 7.64-7.60 (1H, d, J= 16.0 

Hz, -CHα), 6.96-7.97 (9H, ArH), 8.09-8.05 (d, J= 

16.0 Hz, -CHß). 
13

C-NMR (100 MHz, CDCl3) δ: 

47.7, 121.3, 124.1, 125.0, 128.8, 128.9, 130.2, 

130.9, 138.5, 142.9, 145.1, 146.8, 189.7. ESI-MS 

(m/z): Calculated- 354.34, Observed-354.33. 

(2E)- 3- (4- hydroxyphenyl)- 1- [4-(methane-

sulfonyl) phenyl]prop-2-en-1-one (MS11): Light 

brown; Yield: 72.4%; m.p: 128-131 °C. 
1
H NMR 

(400 MHz, CDCl3) δ: 
1
H NMR (400 MHz, CDCl3) 

δ: 3.43 (s, 3H, -SO2CH3), 5.89 (s, 1H, Ar-OH), 

7.68-7.64 (1H, d, J= 16.0 Hz, -CHα), 7.00-786 (9H, 

ArH), 8.06-8.02 (d, J= 16.0 Hz, -CHß). 
13

C-NMR 

(100 MHz, CDCl3) δ: 47.7, 115.8, 121.3, 127.8, 

128.8, 130.6, 130.9, 142.9, 145.1, 146.8, 157.7, 

189.7. ESI-MS (m/z): Calculated- 302.34, 

Observed- 302.33. 

The synthetic route for the preparation of chalcones 

with methanesulfonyl end is outlined in Scheme 1. 

 
SCHEME 1: SYNTHETIC ROUTE FOR METHANESULFONYL CHALCONES 
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All the synthesized compounds were characterized 

by their physical properties, and they are given in 

Table 1. 

TABLE 1: PHYSICAL CHARACTERIZATION OF 

SYNTHESIZED COMPOUNDS 

Compounds R Mol.  

Formula 

Mol. 

weight 

% 

Yield 

MS1 H C16H14O3S 286.35 55.9 

MS2 OCH3 C17H16O4S 316.37 74.3 

MS3 CH3 C17H16O3S 300.37 89.9 

MS4 CH2CH3 C18H18O3S 314.39 60.5 

MS5 N(CH3)2 C18H19NO3S 329.41 75.9 

MS6 NO2 C16H13NO5S 331.34 36.3 

MS7 Cl C16H13ClO3S 320.79 84.5 

MS8 F C16H13FO3S 304.34 82.2 

MS9 Br C16H13BrO3S 365.24 70.1 

MS10 CF3 C17H13F3O3S 354.34 81.2 

MS11 OH C16H14O4S 302.34 72.4 

Anti-Inflammatory Activity:  
Animals: Male albino Wistar rats (180 ± 5 g) were 

obtained from animal house, K.M. College of 

Pharmacy, Madurai, and maintained in standard 

laboratory conditions. They were given standard 

laboratory diet and water ad libitum. All animal 

experiments are approved by the Institutional 

animal ethics committee (IAEC/AU/Ph.D/KMCP/ 

72/2019), and were in accordance with the 

guidelines of the Committee for the purpose of 

control and supervision of experiments on animal 

(CPCSEA), Government of India. 

Acute Toxicity Evaluation: The acute toxicity of 

compounds was performed according to OECD-

423 guidelines 
2
 on overnight-fasted albino Wistar 

rats (130 - 170 g) of either sex, and they were 

divided randomly into 14 groups of six animals 

each. The synthesized compounds were 

administered orally to the respective groups in 

increasing doses from 5, 50. 300 and 2000 mg/kg 

b.w, and the incidence of mortality were observed 

for three days. From the study, it was observed that 

there were no signs and symptoms of acute toxicity 

at the doses used.     

Carrageenan-Induced Acute Inflammation in 

Rats: The anti-inflammatory activity of the various 

synthetic drugs was evaluated by carrageenan-

induced rat paw edema method as per Pradeep et 

al., 2015 with small modification 
2
 and it is used 

widely as a working model of inflammation in the 

search for new anti-inflammatory drugs. Albino 

Wistar rats (180 ± 5 g) were divided into 14 groups 

of 6 animals each and received tests/standard as 

given below. 

Group I: Served as normal control (0.9% normal 

saline, I.P)  

Group II: Served as a toxic control (0.1 ml of 1% 

w/v carrageenan in the subplantar region of the 

right hind paw). 

Group III: Served as a standard which received 

indomethacin (10 mg/kg, b.w. I.P).  

Group IV to XIV: Received MS1 to MS11 

(10mg/kg, I.P) 

Acute paw edema was induced in group II to XIV 

by injecting 0.1 ml of 1% w/v carrageenan solution, 

prepared in normal saline in the sub plantar region 

of the right hind paw. The change in paw volume 

was measured at 0 min, 30 min, 1h and 2h using a 

plethysmometer, and compared with that of the 

standard. The percentage of anti-inflammatory 

activity was calculated by using the formula: 

% Inhibition of edema =   (T – To) × 100 / T  

T - Thickness of paw in the control group; To, 

Thickness of paw edema in the test/standard 

compound treated group. 

Carrageenan-Induced Pleurisy in Rats: The 

animals were divided into fourteen groups of six 

rats each as described in the carrageenan-induced 

paw edema model 
22, 23, 

and each was pre-treated 

with synthetic drugs at a dose of 10mg/kg I.P and 

indomethacin (10 mg/kg, I.P). One hour later, all 

the animals received 0.25 ml of an intrapleural 

injection of 1% w/v carrageenan on the right side 

of the thorax. The animals were sacrificed 3 h after 

carrageenan injection by ether inhalation. One ml 

of heparinized Hank’s solution was injected into 

the pleural cavity and gently massaged to mix its 

contents. The fluid was aspirated out of the cavity, 

and the exudates were collected. The number of 

migrating leukocytes in the exudates was 

determined with Neubauer chamber. The values of 

each experimental group were expressed as mean ± 

SEM and compared with the toxic control group. 

Analgesic Activity by Acetic Acid-Induced 

Writhing Test: The analgesic activity of the 

compounds was performed in-vivo by acetic-acid 



Lakshminarayanan et al., IJPSR, 2020; Vol. 11(10): 4974-4981.                  E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              4978 

writhing test 
24

 on male albino rats (180-220 g). 

Animals were divided into 13 groups (n = 6). 

Group 1 was kept as toxic control and treated with 

distilled water (1 ml). Animals of Groups 2 to 13 

were administered orally with diclofenac and 

synthetic drugs (MS1 to MS11) (10 mg/kg b.w), 

respectively.  

After 30 min, the animals of all the 13 groups were 

administered with I.P injection of 0.1 ml acetic acid 

(0.6%). Then, the count of abdominal contractions 

of animals during 30 min after acetic acid injection 

was reported, and the percentage analgesic activity 

(PAA) was calculated by using the following 

formula: 

PAA = (C- CD) ×100 / CD 

C = Mean of contractions count in animals treated 

with various synthetic drugs and indomethacin. CD 

= Mean of contractions count in animals served as 

a negative control 

Statistical Analysis: The results are reported as 

mean ± SEM. The statistical analyses were 

performed using one-way analysis of variance 

(ANOVA) followed by Tukey’s test. For all tests, 

differences with values of P<0.01 were considered 

significant. 

RESULTS AND DISCUSSION: 

Anti-inflammatory Activity: Due to the 

increasing frequency of intake of NSAID’s and 

their reported common side effects, there is a need 

to focus on the scientific exploration of various 

synthetic drugs having fewer side effects. So, there 

is a continuous search for indigenous drugs, which 

can provide relief to inflammation with minimal 

side effects. Compounds with sulfur-based 

functional groups have been proved successfully as 

anti-inflammatory drugs. Many marketed drugs, 

celecoxib, valdecoxib, meloxicam, piroxicam, 

tenoxicam, and nimesulide, which contain sulfur in 

their structure, were proved for their 

pharmacological activities 
25

.  

Hence, we synthesized sulfur-based chalcones with 

different substituting groups at the para position in 

ring B and evaluated their anti-inflammatory 

activities by carrageenan-induced edema in rats, 

and results are given in Table 2, and the percentage 

inhibition of rat paw volume of various synthetic 

compounds is given in Table 3. 

TABLE 2: RESULTS OF MEAN INCREASE IN PAW VOLUME OF METHANESULFONYL CHALCONES IN 

CARRAGEENAN INDUCED RAT PAW EDEMA MODEL 

Treatment Mean paw volume before 

carrageenan injection 

Mean increase in paw volume after 

carrageenan injection (ml) 

0 min 30min 1h 2h 

Normal  0.90 ± 0.06 0.90 ± 0.52 0.91 ± 0.26 0.90 ± 0.31 

Toxic  0.91 ± 0.82 1.89 ± 0.41
*a

 3.42 ± 0.26
*a

 3.02 ± 0.13
*a

 
Standard 0.89 ± 0.10 1.09 ± 0.23

ns
 1.30 ± 0.10

*b
 1.21 ± 0.16

*b
 

MS1 0.91 ± 0.23 1.62 ± 0.26
 ns

 2.42 ± 0.34
ns

 2.37 ± 0.35
 ns

 
MS2 0.92 ± 0.34 1.15 ± 0.17

 ns
 1.45 ± 0.18

*b
 1.66 ± 0.11

*b
 

MS3 1.02 ± 0.31 1.56 ± 0.26
 ns

 2.05 ± 0.16
*b

 2.02 ± 0.16
*b

 
MS4 0.89 ± 0.23 1.39 ± 0.12

 ns
 1.96 ± 0.12

*b
 1.70 ± 0.43

 ns
 

MS5 1.00 ± 0.71 1.40 ± 0.51
 ns

 1.88 ± 0.19
*b

 1.74 ± 0.37
*b

 
MS6 0.97 ± 0.61 1.45 ± 0.15

 ns
 1.79 ± 0.11

*b
 2.01 ± 0.52

 ns
 

MS7 0.90 ± 0.84 1.10 ± 0.08
 ns

 1.33 ± 0.12
*b

 1.30 ± 0.06
*b

 
MS8 0.91 ± 0.76 1.11 ± 0.10

 ns
 1.43 ± 0.16

*b
 1.28 ± 0.19

*b
 

MS9 0.91 ± 0.72 1.13 ± 0.77
 ns

 1.42 ± 0.13
*b

 1.29 ± 0.37
*b

 
MS10 0.90 ± 0.08 1.20 ± 0.31

 ns
 1.36 ± 0.09

*b
 1.30 ± 0.58

 ns
 

MS11 0.91 ± 0.12 1.59 ± 0.28
 ns

 2.09 ± 0.80
 ns

 2.00 ± 0.32
ns

 

Values are expressed as mean ± SEM. *a - significantly different from normal control and *b significantly different from toxic 

control at P<0.01. ns – Non-significant. 

It was reported that the synthetic compounds with 

chloro and methoxy groups at the para position 

have been favorable for analgesic and anti-

inflammatory activity 
26, 27

. Chalcone with methoxy 

substitution at para position on ring B showed 

potent anti-inflammatory activity, as reported 

earlier 
19

. All synthetic compounds except MS1 & 

MS11 showed significant anti-inflammatory 

activity in rats compared to the toxic control group. 

Among the 11 compounds synthesized, four 

compounds (MS7 to MS10), which contain 

electron-withdrawing substituents viz., chloro, 
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fluoro, bromo, and trifluoromethyl respectively in 

Ring B, were found to be equally potent as 

indomethacin throughout the study. Methoxy 

substituted compound, MS2, also possesses a good 

activity at 1 h after carrageenan treatment. 

However, the compounds containing electron-

donating groups (MS3 to MS6) also showed 

moderate activity, and MS11, which contains 

hydroxyl group and unsubstituted MS1, was found 

not to possess any activity throughout the study. 

The effect of all the synthesized compounds and 

standard at 1 h after carrageenan treatment is given 

in Fig. 1. 

TABLE 3: PERCENTAGE INHIBITION OF RAT PAW 

VOLUME OF VARIOUS SYNTHETIC COMPOUNDS 

ON CARRAGEENAN-INDUCED EDEMA 

Treatment % inhibition of edema after 

carrageenan injection  

30min 1h 2h 

Normal  --------- --------- --------- 

Toxic  --------- --------- --------- 

Standard 42.33 61.98 59.93 

MS1 14.29 29.23 21.52 

MS2 39.15 57.60 45.03 

MS3 17.46 40.05 33.11 

MS4 26.45 42.69 43.71 
MS5 25.93 45.02 42.38 

MS6 23.28 47.66 33.44 

MS7 41.79 61.11 56.95 

MS8 41.26 58.18 57.61 

MS9 40.21 58.47 57.28 

MS10 36.51 60.23 56.95 

MS11 15.87 38.88 33.77 

 
FIG. 1: PERCENTAGE INHIBITION OF VARIOUS 

SYNTHETIC COMPOUNDS IN DIFFERENT TIME ON 

CARRAGEENAN-INDUCED RAT PAW EDEMA MODEL. 

Leukocytes play an important role in inflammatory 

conditions and they can produce cellular damage in 

host tissues during the same. Inhibition of 

leukocytes migration is a prime aim of anti-

inflammatory drugs in therapeutic intervention. The 

effect of various synthetic drugs and standard on 

carrageenan-induced pleurisy and leukocytes 

migration in rats was shown in Table 4. The tests 

performed in the pleurisy model showed that the 

few of the synthetic compounds behave as 

inhibitors of leukocyte migration and the formation 

of pleural exudates when given orally, as reported 

earlier 
28

. Results revealed that the compounds 

MS2, MS6 to MS10 were found to possess a 

significant reduction in pleural exudates and 

leukocytes migration when compared against toxic 

control. The compounds MS1, MS3, MS4, MS5, 

and MS11 did not seem to possess significant 

activity.  

TABLE 4: RESULTS OF ANTI-INFLAMMATORY 

EFFECT OF METHANESULFONYL SUBSTITUTED 

CHALCONES AGAINST CARRAGEENAN INDUCED 

PLEURISY IN RATS 

Treatment Pleural exudates 

(ml) 

Leukocytes  

(×10
3
 cells/ml) 

Normal control 0.10 ± 0.02 0.34 ± 0.02 
Toxic control 0.36 ± 0.09*a 4.15 ± 0.35*a 

Indomethacin 0.14 ± 0.03*b 0.46 ± 0.04*b 
MS1 0.27 ± 0.06*b 4.04 ± 0.10

ns
 

MS2 0.17 ± 0.05*b  0.98 ± 0.07*b  
MS3 0.29 ± 0.04*b 4.02 ± 0.15

 ns
 

MS4 0.20 ± 0.05*b 3.53 ± 0.05
 ns

 
MS5 0.20 ± 0.09*b 3.99 ± 0.96

 ns
 

MS6 0.19 ± 0.07*b 2.12 ± 0.04*b 
MS7 0.15 ± 0.09*b 0.51 ± 0.06*b 

MS8 0.18 ± 0.06*b 0.57 ± 0.09*b 
MS9 0.17 ± 0.05*b 0.55 ± 0.06*b 

MS10 0.16 ± 0.04*b 0.56 ± 0.07*b 
MS11 0.20 ± 0.08*b 3.52 ± 0.04

 ns
 

Values are expressed as mean ± SEM. *a - significantly 

different from normal control and *b significantly different 

from toxic control at P<0.01. ns – Non significant. 

TABLE 5: EFFECTS OF VARIOUS SYNTHETIC 

COMPOUNDS ON ACETIC ACID–INDUCED WRITHING 

RESPONSE IN RATS 

Treatment Number of writhing 

movements 

(Mean ± SEM) 

% 

Inhibition 

Distilled water 32.00 ± 2.52 --- 

Diclofenac sodium  5.95 ± 0.94* 81.40 

MS1 15.30 ± 1.70* 52.18 

MS2 9.30 ± 1.58* 70.93 
MS3 14.62 ± 1.36* 54.31 

MS4 14.82 ± 1.20* 53.68 

MS5 17.51 ± 1.52* 45.28 

MS6 15.55 ± 1.48* 51.40 

MS7 7.90 ± 1.39* 75.31 

MS8 7.81 ± 1.08* 75.59 

MS9 9.91 ± 1.56* 69.03 

MS10 9.65 ± 1.04* 69.84 

MS11 17.96 ± 1.18* 43.75 

All values are expressed as mean ± SEM (n = 6) 
*Values are significantly different from group 1 at P<0.01. 
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Acetic Acid-Induced Writhing Response: The 

analgesic activity was assessed by the acetic acid-

induced writhing test, which has been reported to 

be useful for the investigation of peripheral 

antinociceptive activity and performed as a 

chemical pain model. The analgesic activity of the 

titled compounds against acetic acid-induced 

writhing response is shown in Table 5.  

The findings of this analgesic study revealed that 

the application of 10 mg/kg of various synthetic 

drugs had a significant analgesic effect in the 

animals under investigation. Among those 

compounds, MS7, MS8, and MS2 possess a 

significant analgesic effect when compared to 

standard. These compounds, which contain chloro, 

fluoro, and methoxy groups, respectively, may be 

responsible for the antinociceptive activities. 

CONCLUSION: In this study, novel methane-

sulfonyl chalcones were synthesized with different 

electron-withdrawing and electron donating groups. 

These compounds were then screened for their 

analgesic and anti-inflammatory potential. The 

study revealed that the methanesulfonyl chalcones 

with electron-withdrawing groups, especially 

halogen-substituted compounds, show a significant 

effect as compared to that produced by the standard 

drug. Further studies on the biochemical pathways 

may result in the development of a potent analgesic 

and anti-inflammatory agent with low toxicity and 

a better therapeutic index. 

ACKNOWLEDGEMENT: The authors express 

their sincere thanks to NMR Research center, 

Indian Institute of Science, Bangalore - 560012, for 

providing spectral data. Also, the authors are 

thankful to Dr. N. Chidambaranathan, Professor 

and Head, Department of Pharmacology, K.M 

College of Pharmacy, Madurai, and Dr. AJM 

Christina, Professor and Head, Department of 

Pharmacology, Ahalia School of Pharmacy, 

Palakkad for carrying out the pharmacological 

activity.  

CONFLICTS OF INTEREST: The authors 

declare no conflict of interest.  

REFERENCES: 

1. Russell JG and Norman DH: Pathology and Therapeutics 
for Pharmacists, A basis for clinical pharmacy practice. 
PhP Pharmaceutical Press, Third edition 2008.  

2. Pradeep K, Vijay K, Priyadarshini RL and Pratap V: 
Synthesis, characterization and anti-inflammatory activity 

of novel quinoxaline derived chalcones. International 
Journal of Pharmacy and Pharmaceutical Sciences 2015; 
7(1): 243-46.  

3. Abbas A, Mohsen K, Zahra O, Shirin K, Niknafs N and 
Babak: Synthesis and study of analgesic and anti-
inflammatory activities of amide derivatives of Ibuprofen. 
Mini Reviews in Medicinal Chemistry 2017; 17(9): 799-
04. 

4. Savjani JK, Mulamkattil S, Variya B and Patel S: 

Molecular docking, synthesis and biological screening of 
mafenamic acid derivatives as anti-inflammatory agents. 
European Journal of Pharmacology 2017; 801(4): 28-34. 

5. Li J, Li D, Xu Y, Guo Z, Liu X, Yang H, Wu L and Wang 
L: Design, synthesis, biological evaluation, and molecular 
docking of chalcone derivatives as anti-inflammatory 
agents. Bioorganic & Medicinal Chemistry Letters 2017; 
27(3): 602-06. 

6. Sonawane V, Hiwarale D, Sonawane B, Kamble S and 
Bhosale R: Synthesis, characterization and biological 
evaluation of novel imidazothiazolechalcones as 
antioxidant agent. International Journal of Pharmaceutical 
Sciences and Research 2019; 10(5): 2439-46.  

7. VinodB and Prasanth VV: Synthesis and broad spectrum 
antimicrobial activities of 2-pyrazolines synthesized from 
chalcones. International Journal of Pharmaceutical 

Sciences and Research 2019; 10(12): 5510-16.  
8. Della GTP, Aljoufi F, Murugaiyah V, Mathew GE, Dev S, 

Lakshminarayanan B, Hendawy OM and Mathew B: 
Cholinesterase inhibitory activities of selected halogenated 
thiophenechalcones. Central Nervous System Agents in 
Medicinal Chemistry 2019: 19(1): 67-71.  

9. Abdullah AA, Sihabudeen M and Hussain MM: Synthesis 
and evaluation of piperonal chalcone and its derivatives as 

anti-diabetic agents. European Journal of Biomedical and 
Pharmaceutical Sciences 2018: 5(2): 514-18. 

10. Bhagya RD, Rao AV and Prasad YR: Hybrid sulfonylurea-
linked chalconoids as antidiabetic agents: Evaluation of 
antihyperglycemic effects in streptozotocin induced type 2 
diabetic rats. Rasayan Journal of Chemistry 2018; 11(3): 
1334-38. 

11. RaikarP and Shingade S: Synthesis, characterization and 
screening of pyrazoline derivatives for anti-inflammatory 

activity. International Journal of Pharmaceutical Sciences 
and Research 2018; 9(6): 2446-50.  

12. Elavarasan M, Thendral TM and Shafi SS: Synthesis, 
characterisation and antimicrobial activity of some new 
chalcones. International Journal of Pharmaceutical 
Sciences and Research 2018; 9(5): 1969-73. 

13. Karrouchi K, Radi S, Ramli Y, Taoufik J, Mabkhot YN, 
Al-aizari FA and Ansar M: Synthesis and Pharmacological 

Activities of Pyrazole Derivatives: A Review. Molecules 
2018; 23: 134-20. 

14. Kumari S, Paliwal SK and Chauhan R: An improved 
protocol for the synthesis of chalcones containing pyrazole 
with potential antimicrobial and antioxidant activity. 
Current Bioactive Compounds 2018; 14: 39-47. 

15. Ganesan V, Muthuvel S and Ganesamoorthy T: Synthesis, 
spectral linearity, antimicrobial, antioxidant and insect 

antifeedant activities of some 2,5-dimethyl-3-thienyl 
chalcones. Arabian Journal of Chemistry 2017; 10(1): 
S1254-S1266. 

16. Asif M: A review on recent advances and potential 
pharmacological activities of versatile chalchone molecule. 
Chemistry International 2016; 2(1): 1-18. 



Lakshminarayanan et al., IJPSR, 2020; Vol. 11(10): 4974-4981.                  E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              4981 

17. Mohammed RA, Sastry VG, Bano N and Anwar S: 
Synthesis of novel chalcone derivatives by conventional 

and microwave irradiation methods and their 
pharmacological activities. Arabian Journal of Chemistry 
2016; 9: S931-S935. 

18. Abhishek K, Fernandes J and Kumar P: Synthesis and 
biological evaluation of some novel pyrazoline 
incorporated 2-quinolones. Research Journal of Pharmacy 
and Technology 2016; 9(12): 2257-60. 

19. Abdellatif KRA, Elshemy HA, Salama SA and Omar HA: 
Synthesis, characterization and biological evaluation of 

novel 4'-fluoro-2'-hydroxy-chalchone derivatives as 
antioxidant, anti-inflammatory and analgesic agents. 
Journal of Enzyme Inhibition and Medicinal Chemistry, 
2015: 30(3): 484-91.  

20. Pankaj M, Vikas S, Minu K and Abhishek S: Synthesis, 
characterization and anti-inflammatory activity of 
cinnolines (pyrazole) derivatives. IOSR Journal of 
Pharmaceutical and Biological Science 2015; 10(6): 77-82.  

21. Kean WF and Buchanan WW: The use NSAIDs in 
rheumatic disorders 2005: a global perspective. 
Inflammopharmacology 2005; 13(4): 343-70.   

22. Tomlinson A, Appleton I, Moore AR, Gilroy DW, Willis 
D, Mitchell JA and Willoughby DA: Cyclo-oxygenase and 
nitric oxide synthase isoforms in rat carrageenin-induced 
pleurisy. British Journal of Pharmacology 1994; 113: 693-
98. 

23. Vinegar R, Truax JF, Selph JL and Voelker FA: Pathway 
of onset development and decay of carrageenan pleurisy in 

the rat. Federation Proceedings 1982; 41: 2588-95. 
24. Ponomarev K, Morozova E, Pavlova A, Suslov E, 

Korchagina D, Nefedov A, Tolstikova T, Volcho K and 
Salakhutdinov N: Synthesis and analgesic activity of 
amines combining diazaadamantane and monoterpene 
fragments. Medicinal Chemistry 2017; 13(8): 773-79. 

25. Iqbal H, Prabhakar V, Sangith A, Chandrika B and 
Balasubramanian R: Synthesis, anti-inflammatory and 
antioxidant activity of ring A monosubstituted chalcones 

derivatives. Medicinal Chemistry Research 2014; 23(10): 
4383-94. 

26. Manjunath G, Kusanur RA, and Kulkarni MV: Synthesis 
and in-vivo analgesic and anti-inflammatory activity of 
some bi heterocyclic coumarin derivatives. European 
Journal of Medicinal Chemistry 2005; 40: 882-87.  

27. Ramesh B, Azma Y, Shivakumar S and Someswararao B: 
Synthesis and anti-inflammatory activity of some new 2-

pyrazoline derivatives. Research Journal of Pharmacy and 
Technology 2010; 3(2): 625-26. 

28. Mikami T and Miyasaka E: Effects of several anti-
inflammatory drugs on the various parameters involved in 
the inflammatory response in rat carrageenan induced 
pleurisy. European Journal of Pharmacology 1983; 95: 1-
12. 

 

 

 

 

 
 

All © 2013 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 
Lakshminarayanan B, Kannappan N and Subburaju T: Synthesis and biological evaluation of novel chalcones with methanesulfonyl end 
as potent analgesic and anti-inflammatory agents. Int J Pharm Sci & Res 2020; 11(10): 4974-81. doi: 10.13040/IJPSR.0975-8232.11(10). 
4974-81. 


