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Abstract: In the present study a series of methylphenylsemicarbazones was synthesized and evaluated for their
analgesic activities by writhing, hot plate and formalin induced paw licking animal model. Most of the compounds were
found to be more or comparable potent than the reference standard drug in all the three animal models. Based on the
results of analgesic study It was found that chloro substitution in the aldehydic moiety and amino substitution in
acetophenic moiety of chalcone exhibited better activity. Lengthening of carbon chain also favor analgesic activity.
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Introduction

Non steroidal anti-inflammatory drugs (NSAID's) are
widely used in the treatment of pain and inflammation.
NSAID's reduce the pain and swelling associated with
arthritis by blocking the metabolism of arachidonic
acid (AA) through the enzyme cyclooxygenase (COX)
and thereby the production of prostaglandins, e. g.
PGE2, which sensitizes nociceptors at nerve fiber
terminals'. The semicarbazides, which are the raw
material of semicarbazones, have been known to have
biological activity against many of the most common
species of bacteria’. Semicarbazone, themselves are of
much interest due to a wide spectrum of antibacterial
and antifungal activities™. Recently some workers had

reviewed the bioactivity of semicarbazones and they
have exhibited anticonvulsant’®, antitubercular®
analgesic, anti-inflammatory etc’.

There are several reports about the synthesis and
pharmacological evaluation of new bioactive
Naroylarylhydrazones acting at the AA cascade
enzyme level and chalcones are also having analgesic
activity® ™. As a part of ongoing research program to
find novel analgesic compounds, herein, we have fused
these both active moiety and design a scheme for
synthesizing  these'®'®.  The analgesic (anti-
nociceptive) of synthesized compounds was performed
using writhing, hot plate and formalin induced paw
licking methods.
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Materials and Methods
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Chalconesemicarbazones ~ were synthesized according to synthetic scheme as shown in figure 1.
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Figure 1: Synthetic scheme for synthesizing the Chalconesemicarbazone compounds

Melting points were measured in open capillary tubes
on a Buchi 530 melting point apparatus and were
uncorrected. Infrared (IR) and proton nuclear magnetic
resonance (1IH NMR) spectra were recorded for the
compounds on Jasco IR Report 100 (KBr) and Brucker
Advance (300 MHz) instruments, respectively.
Chemical shifts are reported in parts per million (ppm)
using tetramethylsilane (TMS) as an internal standard.
All exchangeable protons were confirmed by addition
of D20. Mass spectra were measured with a Shimadzu
GC-MS-QP5000 spectrophotometer. Only molecular

ions (M+) and base peaks are given. Elemental
analysis (C, H and N) were undertaken with a Perkin-
Elmer model 240C analyzer, and all analyses were
consistent with theoretical values (within 0.4%) unless
indicated. The homogeneity of the compounds was
monitored by ascending thin-layer chromatography
(TLC) onssilica gel G (Merck) coated aluminum plates,
visualized by iodine vapor. The Physicochemical
properties of the synthesized title compounds are given
in table 1.
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Table 1: Physicochemical data of methyl semicarbazones
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Comp R R1 R2 Yield Mol Mol Formula mp Rf
no. (%) Wt. (°C) | Value
24 2- CH3 H p-Cl 65 389.88 C23H20CIN30 115 0.49
25 2-CH3 H Cinnamaldeh 73 381.47 C25H23N30 126 | 0.51
yde
26 2-CH3 | p-NH2 p-Cl 61 404.89 C23H21CIN4O 192 | 0.73
27 4-CH3 | p-NH2 H 63 370.45 C23H22N40 180 | 0.68
28 4-CH3 | p-NH2 p-Cl 63 404.89 C23H21CIN4O 173 0.72
ANALGESIC ACTIVITY distributed in six groups of six mice each. The first
The synthesized Chalconesemicarbazones were group served as control and the animals of that group

screened for analgesic activities using the writhing, hot
plate test and the formalin induced paw licking test.

In the Hot plate (Eddy’s Hot Plate; Techno, India) test
animals were orally administered 30 mg/Kg of the
Compound, saline (control) or 100 mg/Kg Aspirin
(Reference drug). The animals were each placed on a
hot plate (maintained at 55 £+ 10C) after 60 min of the
administration of the Compound, drug or Saline and
the time (Reaction time) it takes each of the animals to
jump off the hot plate was noted and cut off period of
15 sec.The mean of the responses for the animals (6
per group) administered each compound was
compared with the control group™.

In the Formalin test, the paws of the animals were
injected with 100 puL of 3% formalin after one hour of
the oral administration of Compound (30 mg/Kg),
saline or Aspirin (!00mg/kg. The licking time in the
first phase (0 - 5 min post formalin injection) and in
the second phase (20 — 30 min post formalin injection)
was noted and the mean for each group was

determined and compared with the control group®"*.

In writhing method, Swiss albino mice of either sex
weighing between 25-30 gm were randomly

were administered 1% v/v acetic acid (I ml/100 g)
intraperitoneally. The onset and the number of
writhing were recorded for a period of 10 min for each
animal of the group. The second group of animals
administered aspirin (50 mg/kg, i.p.) and 30 min later,
acetic acid was administered to the animals of that
group. The onset and the frequency of writhing
response were observed’. The animals of remaining
groups were treated with drug in DMSO 30 mg/kg and
the acetic acid-induced writhing were recorded as
described for group 1 and 2. Percent protection against
acetic acid induced writhing was calculated using the
formula:

% protection = (Nc - Nt / Nc) x 100

where Nt and Nc are the mean values of number of
writhing in the test and control group, respectively.

RESULTS AND DISCUSSION
The Analgesic activity of the synthesized
methylphenyl  semicarbazone  compounds  was

evaluated using Hot plate, Formalin induced paw
licking method in rats and acetic induced writhing
method in mice which is summarized in table 2, 3 and
4 respectively.

Table 2: Evaluation of Analgesic activity of the synthesized methylphenyl semicarbazones

by hot plate test in rats
Compound Dose mg/kg Reaction time in seconds % increase in pain
(Mean + SD)* Threshold
Control - 3.82+£0.159 -—--
Aspirim 100 9.45 +0.245% 147.38
Compound 24 30 7.93+0.157*° 107.59
Compound 25 30 9.56+0.15* 150.26
Compound 26 30 8.47+0.189%° 121.73
Compound 27 30 9.14+0.211* 139.27
Compound 28 30 7.97+0.161* " 108.64
“Each value is the mean+SEM for 6 rats. *P < 0.001 compared with control; "P<0.001compared with
standard; One way ANOVA test followed by turkey test.
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As from the tables it could be seen that most of the
compounds showed significant analgesic activity
comparable to the reference drug. The substitution
with different substituent on the phenyl of the
aldehydic and acetophenic group of chalcone moiety
plays an important role in protection of the algesia.

The chlorine substitution in the aldehydic moiety
(compound 24, 26, 28) and amino substitution in
acetophenic moiety (compound 26, 27, 28) is favorable

for the anti-nociceptive activity and it increases the
analgesic activity of the compounds. The lengthening
of carbon chain i.e. cinnameldehyde (compound 25) is
also favorable for analgesic activity. No exact
mechanism study were done on molecular level but
further studies were in process in our lab for searching
the exact mechanism of action of these compounds,
which may support the showing activities of the
synthesized compounds.

Table 3: Effects of the synthesized chalconesemicarbazones on formalin induced paw licking in rat

Compound Dose Formalin induced paw licking
(mg/kg)
Early phase Early phase % inhibition | % inhibition
(seconds)” (seconds)” Early phase | Early phase
(seconds) (seconds)
Control -- 122.5+10.37 101.67+£6.95 -—-- -—--
Aspirin 50 31.17+45.46%* 20.33+4.55%* 74.56 80
Compound 24 30 55.83+4.55*" 32.17+6.87* 54.42 68.36
Compound 25 30 48.67+5.87* 42.5+6.66*" 60.27 58.2
Compound 26 30 44.83+6.19* 36.5+7.19* 63.4 64.1
Compound 27 30 38.83+7.07* 30.67£5.61%* 68.3 69.83
Compound 28 30 62.67+£6.34*" 47.33+7.42%° 48.84 51.96
*Each value is the mean +S.D. for 6 rats. *P < 0.001 compared with control; >p < 0.001 and 0.01
respectively compared with standard; One way ANOV Afollowed by turkey test.

Table 4: Effect of the synthesized chalcone semicarbazones on acetic acid induced writhing in mice

Compound Dose mg/kg Number of writhings % inhibition of
(mean £+ SD)" writhing
Control - 83 £6.72 —
Aspirim 50 24,75 £2.66* 70.18
Compound 24 30 4525+ 5.32%° 45.48
Compound 25 30 36.75+ 3.81% 55.72
Compound 26 30 38.5+ 6.72* 53.61
Compound 27 30 4575+ 6.30*° 44.84
Compound 28 30 32.25 + 4.48%* 61.64
“Each value is the mean £S.D. for 6 mice. *P < 0.001 compared with control; °P < 0.001 compared
with standard; One way ANOVA test followed by turkey test.
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	R1
	R2
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	Yield(%)
	Mol Wt.
	Mol Formula
	Mol Formula
	mp(ºC)
	mp(ºC)
	Rf Value
	24
	2- CH3
	H
	p-Cl
	65
	389.88
	C23H20ClN3O
	115
	0.49
	25
	2-CH3
	H
	Cinnamaldehyde
	73
	381.47
	C25H23N3O
	126
	0.51
	26
	2-CH3
	p-NH2
	p-Cl
	61
	404.89
	C23H21ClN4O
	192
	0.73
	27
	4-CH3
	p-NH2
	H
	63
	370.45
	C23H22N4O
	180
	0.68
	28
	4-CH3
	p-NH2
	p-Cl
	63
	404.89
	C23H21ClN4O
	173
	0.72
	ANALGESIC ACTIVITY
	The synthesized Chalconesemicarbazones were screened for analgesic activities using the writhing, hot plate test and the formalin induced paw licking test.
	In the Hot plate (Eddy’s Hot Plate; Techno, India) test animals were orally administered 30 mg/Kg of the Compound, saline (control) or 100 mg/Kg Aspirin (Reference drug). The animals were each placed on a hot plate (maintained at 55 ± 1oC) after 60 min of the administration of the Compound, drug or Saline and the time (Reaction time) it takes each of the animals to jump off the hot plate was noted and cut off period of 15 sec.The mean of the responses for the animals (6 per group) administered each compound was compared with the control group20.
	In the Formalin test, the paws of the animals were injected with 100 μL of 3% formalin after one hour of the oral administration of Compound (30 mg/Kg), saline or Aspirin (!00mg/kg. The licking time in the first phase (0 - 5 min post formalin injection) and in the second phase (20 – 30 min post formalin injection) was noted and the mean for each group was determined and compared with the control group21,22.
	In writhing method, Swiss albino mice of either sex weighing between 25-30 gm were randomly distributed in six groups of six mice each. The first group served as control and the animals of that group were administered 1% v/v acetic acid (1 ml/100 g) intraperitoneally. The onset and the number of writhing were recorded for a period of 10 min for each animal of the group. The second group of animals administered aspirin (50 mg/kg, i.p.) and 30 min later, acetic acid was administered to the animals of that group. The onset and the frequency of writhing response were observed7. The animals of remaining groups were treated with drug in DMSO 30 mg/kg and the acetic acid-induced writhing were recorded as described for group 1 and 2. Percent protection against acetic acid induced writhing was calculated using the formula:
	% protection = (Nc - Nt / Nc) x 100
	where Nt and Nc are the mean values of number of writhing in the test and control group, respectively.
	RESULTS AND DISCUSSION
	The Analgesic activity of the synthesized methylphenyl semicarbazone compounds was evaluated using Hot plate, Formalin induced paw licking method in rats and acetic induced writhing method in mice which is summarized in table 2, 3 and 4 respectively.
	Table 2: Evaluation of Analgesic activity of the synthesized methylphenyl semicarbazones
	by hot plate test in rats
	Compound
	Dose mg/kg
	Reaction time in seconds (Mean ± SD)a
	% increase in pain Threshold
	Control
	----
	3.82 ± 0.159
	----
	Aspirim
	100
	9.45 ± 0.245*
	147.38
	Compound 24
	30
	7.93±0.157* b
	107.59
	Compound 25
	30
	9.56±0.15*
	150.26
	Compound 26
	30
	8.47±0.189* b
	121.73
	Compound 27
	30
	9.14±0.211*
	139.27
	Compound 28
	30
	7.97±0.161* b
	108.64
	aEach value is the mean±SEM for 6 rats. *P < 0.001 compared with control; bP<0.001compared with standard; One way ANOVA test followed by turkey test.
	As from the tables it could be seen that most of the compounds showed significant analgesic activity comparable to the reference drug. The substitution with different substituent on the phenyl of the aldehydic and acetophenic group of chalcone moiety plays an important role in protection of the algesia.
	Table 3: Effects of the synthesized chalconesemicarbazones on formalin induced paw licking in rat
	Compound
	Compound
	Dose(mg/kg)
	Formalin induced paw licking
	Early phase (seconds)a
	Early phase (seconds)a
	% inhibition Early phase (seconds)
	% inhibition Early phase (seconds)
	Control
	--
	122.5±10.37
	101.67±6.95
	----
	----
	Aspirin
	50
	31.17±5.46*
	20.33±4.55*
	74.56
	80
	Compound 24
	30
	55.83±4.55* b
	32.17±6.87*
	54.42
	68.36
	Compound 25
	30
	48.67±5.87*c
	42.5±6.66* b
	60.27
	58.2
	Compound 26
	30
	44.83±6.19*
	36.5±7.19*
	63.4
	64.1
	Compound 27
	30
	38.83±7.07*
	30.67±5.61*
	68.3
	69.83
	Compound 28
	30
	62.67±6.34* b
	47.33±7.42* b
	48.84
	51.96
	Table 4: Effect of the synthesized chalcone semicarbazones on acetic acid induced writhing in mice
	Compound
	Dose mg/kg
	% inhibition of writhing
	Control
	----
	83 ± 6.72
	----
	Aspirim
	50
	24.75 ± 2.66*
	70.18
	Compound 24
	30
	45.25± 5.32* b
	45.48
	Compound 25
	30
	36.75± 3.81*
	55.72
	Compound 26
	30
	38.5± 6.72*
	53.61
	Compound 27
	30
	45.75± 6.30*b
	44.84
	Compound 28
	30
	32.25 ± 4.48*
	61.64
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