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ABSTRACT

This study is focused on the synthesis and exploration of Schiff’s base imidazole derivatives
with the aim of assessing their anti-inflammatory activity. A series of compounds were synthesized
and characterized using spectroscopic techniques. In-silico docking analysis was employed to
dentify potential active ingredients. The anti-inflammatory properties of these derivatives were then
investigated using paw edema model induced by carrageenan followed by assessment of TNF-o and
IL-1 B as inflammatory cytokines. Results showed that specific Schiff’s base Imidazole derivatives,
notably C1IN, C2IN, C4IN, C5IN, and C11IN, demonstrate significant effectiveness in alleviating paw
edema and reducing the level of IL-18 and TNF-a. The findings emphasize the potential of these
developed derivatives as viable options for anti-inflammatory intervention. The observed reduction
in paw edema and cytokine levels signifies a promising anti-inflammatory profile, positioning these
compounds as candidates for further exploration and development. The study contributes valuable
insights into the anti-inflammatory properties of imidazole derivatives, suggesting their potential
therapeutic applications in inflammatory conditions. Future research should delve deeper into
mechanistic aspects and conduct additional preclinical studies to validate the translational potential
of these derivatives in anti-inflammatory pharmacotherapy. This research opens avenues for the
development of novel anti-inflammatory agents with potential clinical relevance.

Keywords: Schiff’s base imidazole derivatives, Synthesis, Anti-Inflammatory potential,
Spectroscopy analysis, In-silico Docking analysis.

INTRODUCTION plays a pivotal role in the initiation and regulation

of inflammation. Understanding the dynamics of

Inflammation is a complex biological  microorganism-induced inflammation is crucial for
response that serves as a defense mechanism  elucidating the pathophysiology of various infectious
against harmful stimuli, including pathogens such  diseases and developing targeted therapeutic
as microorganisms. The interaction between interventions'. Microorganisms, including bacteria,
microorganisms and the host's immune system  viruses, fungi, and parasites, have evolved diverse
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strategies to interact with host tissues and elicit
inflammatory responses. The recognition of
microorganisms by the host's immune system
involves interleukins?.

The initial encounter between microorganisms
and the host often occurs at mucosal surfaces, where
specialized epithelial cells act as a physical barrier.
However, pathogens can breach this barrier, leading to
the activation of innate immune action. Macrophages,
neutrophils, and dendritic cells as innate immune
cells play crucial roles in recognizing and eliminating
invading microorganisms. Macrophages, for instance,
phagocytose pathogens and release cytokines
such as tumor necrosis factor-alpha (TNF-a) and
interleukin-1 beta (IL-1B), amplifying the inflammatory
response®*. The adaptive immune system, with its
T and B lymphocytes, is subsequently engaged to
mount a more specific and targeted defense against
the invading microorganisms.T lymphocytes recognize
specific antigens presented by infected cells, while B
lymphocytes produce antibodies that can neutralize
or opsonize pathogens for destruction. However,
dysregulation of microorganism-induced inflammation
can lead to chronic inflammatory conditions and
contribute to the pathogenesis of various diseases.
Excessive or prolonged activation of immune responses
may result in tissue damage, autoimmune disorders,
or persistent infections. Conversely, an inadequate
immune response may allow microorganisms to evade
clearance, leading to chronic infections®”.

Nitrogen-based heterocycles, specifically
imidazole compounds derived from Schiff bases, have
garnered significant attention for their noteworthy role in
modulating inflammatory processes. These compounds
exhibit diverse pharmacological activities, and their anti-
inflammatory potential stems from their ability to interact
with various molecular targets involved in the intricate
cascade of inflammatory responses®®. Imidazole
compounds derived from Schiff bases are characterized
by a versatile chemical structure, featuring a
five-membered ring containing two nitrogen atoms.
The presence of nitrogen atoms within the imidazole
ring imparts unique chemical reactivity and biological
activity to these compounds. Schiff bases, derived from
the condensation of an imine and an amine, serve
as valuable precursors for the synthesis of imidazole
derivatives'™®. One of the key mechanisms through
which imidazole compounds derived from Schiff bases
exert their anti-inflammatory effects is by modulating
the activity of enzymes involved in the arachidonic acid
metabolism pathway. Inhibition of enzymes, imidazole

derivatives help mitigate the inflammatory response
and alleviate associated symptoms'™='4.

Moreover, imidazole compounds have
been reported to interact with various receptors
and transcription factors implicated in inflammation.
For instance, they may target and modulate the
activity of NF-«xB signaling, these compounds can
downregulate TNF-a and IL-1p'%'"7. Additionally,
imidazole-based Schiff base derivatives possess
antioxidant properties, contributing to their anti-
inflammatory effects. Oxidative stress is intricately
linked to inflammation, and the ability of these
compounds to scavenge reactive oxygen species
helps attenuate oxidative damage and curb the
inflammatory response'"-2,

The synthesis and exploration of novel
imidazole compounds derived from Schiff bases
continue to be an active area of research, aiming
to unravel their precise molecular mechanisms
and optimize their pharmacological properties. The
multifaceted roles of these compounds in modulating
inflammatory pathways underscore their potential
as promising candidates for the development of
anti-inflammatory agents with enhanced efficacy
and reduced side effects'®. As research progresses,
a deeper understanding of the structure-activity
relationships and specific molecular targets of
these compounds will contribute to their therapeutic
applicability in inflammatory conditions.

MATERIAL AND METHODS

Chemicals, reagents and software
2,5-dichloroaniline, 4-Fluoroaniline,
3,5-Dimethoxyaniline, 3,5-difluoroaniline, Ethylene
Diamine, 2,5-Dibromoaniline, 3,4,5-trimethoxy
aniline, Tert-butylamine, 3,5-Bis(Trifluoromethyl)
benzyl amine, 2-aminophenol, 3,5-dimethylaniline,
2-amino4,6-dichloropyrimidine, 4-amino-2-
hydroxypyrimidine, 2-chloro-6-methylaniline,
cyclohexylamine, methoxybenzylamine and
3-aminopyrazole were used in this study and
acquired from Sigma-Aldrich and SRL Pvt. Ltd, India.
The software used for the in-silico docking analysis
was Autodock tools 1.5.7, Discovery studio 2021 and
commend prompt used to assess the docking score.

Chemistry for the synthesis

Schiff’s bases were synthesized in two
different pathways that are synthesis of imidazole-
2-carboxaldehyde and synthesis of various primary
amines and Schiff’'s Base synthesis.
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Synthesis of Imidazole-2-carboxaldehyde
Four-step reaction is involved in this
synthesis. The first step involved the synthesis
of 1-benzoyl-2-(1,3-dibenzoyl-4-imidazolin-2-
yl) imidazole. Using this procedure, 125 mL of
acetonitrile, 12 g (0.12 mol) of triethylamine, and 4.25
g (0.06 mol) of imidazole were added to a mouthed,
round-bottomed flask. Additionally, 16.8 mL (0.12
mol) of benzoyl chloride was included dropwise
to the resultant mixture over the course of a 1-h
period at 15-25°C. Following addition, the stirring
procedure was carried out at room temperature for
an additional hour. In addition, 625 mL and 125 mL
of distilled water and ether were added, and the
operating temperature was raised to 5°C. TLC was
used for tracking the reaction. After filtering out the
crystalline the final product, it was allowed to air dry.
After the filter cake was rinsed with water, acetone,
and ether in that order, 16 g of product with a melting
point of 197-198°C was discovered after air drying.

2-(1,3-Dibenzoyl-4-imidazolin-2-yl)
imidazole hydrochloride synthesis is the subsequent
step. 15 g of dry, unrecrystallized 1-benzoyl-2-
(1,3-dibenzoyl-4-imidazolin-2-yl) imidazole, 50 mL
of technical-grade methyl alcohol, and 3 mL of
concentrated HCI were gradually added to a beaker.
The solids gradually dissolved while stirring the
mixture. After one hour, an apparent yellow solution
form. It is left standing there for an additional five
hours, during which time a white solid product
precipitate. After that, 150 mL of diethyl ether was
added, and the mixture was left overnight. TLC was
used to monitor the reaction. The crystals are filtered,
rinsed with fresh ether, and then allowed to air dry
to yield 10—12 g of the end product at 238—239°C.

3-(1,3-Dibenzoylimidazolidin-2-yl)imidazole
hydrochloride synthesis is the third step. 10.0 g of
dry, recrystallized 2-(1,3-dibenzoyl-4-imidazolin-2-yl)
imidazole hydrochloride dissolved in 30 mL of ethyl
alcohol were added to a Parr hydrogenation bottle. Next,
for one hour, hydrogenation was carried out on carbon
with 0.02 g of 10% palladium present. 95% ethyl alcohol
was used to rinse the residue, and the filtrate was then
stripped to leave behind solid, impure product. This was
rinsed and filtered with fresh acetone, triturated with 200
mL of ice-cold acetone, and finally dried with ether. TLC
was used to monitor the reaction. With a melting point of
225-226°C, the final yield of the synthesized compounds
was determined to be 8.2-8.8 g. The synthesized
compounds were characterized structurally through the
interpretation of IR, NMR, and LCMS.

In last step, imidazole-2-carboxaldehyde
Synthesis (1A), Eight grams of dry, unrecrystallized
2-(1,3-dibenzoylimidazolidin-2-yl) imidazole
hydrochloride were refluxed for ten hours in a
solution containing twenty milliliters of concentrated
hydrochloric acid, thereafter it was cooled with
ice, benzoic acid began to deposit and filtered
out. When the filtrate evaporates, a residue is left
behind that was first broken down with 10 milliliters
of 95% ethyl alcohol and then allowed to cool on
ice. Filtered off, the rest of the solids constituted
almost pure ethylenediamine dihydrochloride. In
order to leave solid residue, the filtrate solvent
was once more removed under low pressure and
dissolved in 40 milliliters of distilled water. Imidazole-
2-carboxaldehyde crystallizes when solid sodium
bicarbonate is added and allowed to remain there
until the foam stops. TLC was used to monitor the
reaction using methanol:hexane (1:5, v/v). By using
this method, it was discovered that the compound
contained 3.2-3.7 g of crystallized matter, with a
melting point of 206—207°C. By interpreting IR,
NMR, and LCMS data, compounds that have been
produced will be structurally characterized. Fig. 1
shows the schematic for the formation of Schiff's
base imidazole derivatives.

Fig. 1. Scheme for Schiff’s base Imidazole derivatives
synthesis
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Spectroscopic characterization and in-silico
docking analysis

The compounds generated in
this investigation underwent identification and
characterization through diverse spectroscopic
methods, including MS, FT-IR, and NMR. These
techniques were applied in accordance with
established protocols, with minor modifications as
outlined in the relevant references'®?. Furthermore,

an in-silico analysis targeting Tumor Necrosis Factor
Alpha (TNF-o; protein grid dimensions center_x, y,
z are -3.641, 68.631, 131.508, size_x, y, z are 54,
for each) was conducted to discern therapeutically
active components. The outcomes are depicted
from Fig. 2-15. The compounds identified are
detailed in Table 1, and the spectroscopic findings
of compounds exhibiting therapeutic activity are
presented accordingly.

Table 1: Synthesized imidazole derivatives and docking profile with TNF-«.

S.No Compound Imidazole derivatives(Compound name) Chemical Molecular Interaction profile with TNF-a
code structure weight  Affinity (kcal/mol) RMSD I.b RMSD u.b.
OH
1 C1IM 2-[(1H-imidazol-2-ylmethylidene) ©im/ N 187.07 -6.0 1.940 2.445
amino]phenol /:N(j
0y
2 c2iM N-(4-chlorophenyl)-1-(1H-imidazol-2-yl) N\J\u 205.4 -5.2 18.798 19.987
methanimine ¢
3
3 C3IM N-(4-fluorophenyl)-1-(1H-imidazol-2-yl) N\J\N 189.19 -5.8 1.814 2.366
methanimine FQ H
H;C\O
4 C4IM 1-(1H-imidazol-2-yl)-N-(3,4,5- /@%m 261.28 -5.3 12.769 14.806
trimethoxyphenyl)methanimine @Aw o™
N
5 C5IM N-(3,5-dimethoxyphenyl)-1- ’ H 231.26 -5.1 0.625 2.990
(1H-imidazol-2-yl)methanimine
f
6 C6IM 2-[(1H-imidazol-2-ylmethylidene) /\/NQI\N 138.17 -3.8 3.906 4.887
amino]ethanamine H2N H
N N
. (Ve
7 C7IM N-(3,5-dimethylphenyl)-1- o, 199.26 -6.3 1.509 2.897
(1H-imidazol-2-yl)methanimine
Hy
N
(B
8 C8IM 1-(1H-imidazol-2-yl)-N-(pyrimidin-2-yl) \ H J/N 173.18 -4.7 13.202 13.949
methanimine \_>
N\rN
9 ColM N-(4,6-dichloropyrimidin-2-yl)-1 &H N o 242.06 -6.1 1.874 2.704
-(1H-imidazol-2-yl)methanimine >:/L
Cl
N
&R—,N
10 C10IM 5-(hydroxymethyl)-4-[(1H-imidazol- H /N 219.20 -5.4 3.022 5.291
2-ylmethylidene)amino]pyrimidin-2-ol 7\ OH
N——N
11 C11IM 1-(1H-imidazol-2-yl)-N- &I\H N 162.16 -5.4 3.022 5.291

(4H-1,2,4-triazol-4-yl)methanimine
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Table 2: Spectroscopic characterization of compounds.

S.No Compound name (Code) Molecular FTIR characteristic NMR
weight THNMR BCNMR
1 2-[(1H-imidazol- 187.07 3425.21, 3350.99 §9.8189 (1H, s), 5 164.38 (C=N), 153.27 (C-OH),

2-ylmethylidene)
amino]phenol (C1IM)

2 N-(4-chlorophenyl)
-1-(1H-imidazol
-2-yl)methanimine (C2IM)

3 1-(1H-imidazol-2-yl)-N-
(3,4,5-trimethoxyphenyl)
methanimine (C4IM)

4 N-(3,5-dimethoxyphenyl)
-1-(1H-imidazol-2-yl)
methanimine (C5IM)

5 5-(hydroxymethyl)-4-
[(1H-imidazol-2-
ylmethylidene)amino]
pyrimidin-2-ol (C10IM)

6 1-(1H-imidazol-2-yl)-N-
(4H-1,2,4-triazol-4-yl)
methanimine (C11IM)

205.4

261.28

231.26

219.20

162.16

(OH, NH/NH,), 3051.82
(CH), 1678.29 (C=N),
1520.97 (C-0), 1318.06
(CH stretching), 1083.77
3589.32, 3408.25,
3272.99 (N=N/NH),
1579.67 (C=N), 1268.99
(C-H), 1039.73 (C-O)

3618.21, 3531.89 (N=N/NH),

1547.28 (Ar-C=C), 1493.26
(C-H), 1219.99 (C-0),

3458.37 (N-N/N=N), 2923.55,

1541.27 (Ar-C=C), 1327.25
(C-0), 1137.23 (C-H)

3387.89, 3063.21, 1639.83,

1581.34, 1427.71, 1211.93

3357.39, 3048.25 (NH/N=N),

1549.41 (Ar-C=C), 1342.57
(C-0), 1236.88 (C-H)

8.3184 (1H, s),
7.7373 (1H, s),
7.1132 (4H, m),
6.5356 (2H, s)

9.0089 (1H, s),
8.3544 (1H, s),

7.9707 and 7.9508

(1H, d), 7.3240,

7.0143 (2H, d) and

6.9771 (2H, s)
8.9724 (1H, s)
7.7325 (1H, s),
6.6443 (1H, s),
6.3013 (4H, s, s),
6.6842, 3.5212
(9H, s, s)
8.7102 (1H, s),
7.7359 (1H, s),
6.9659 (2H, s),
6.7128 (3H, s),
3.8114 (6H, s)
11.4322 (1H, s),
9.1324 (1H, s),
8.5229 (1H, s),
7.6129 (1H, s),
6.5012 (2H, s),
5.3328 (1H, s),
4.5528 (1H, s)
11.1921 (2H, s),
8.3291 (1H, s),
7.9138 (1H, s),
6.5983 (2H, s)

137.39 (C-N), 136.25 (C=N),
128.47 and 127.24 (3C), 123.98,
119.19, and 115.23 (3C)

163.04 (C=N), 114.28 (C-N),
137.52 (C-N), 133.44 (C-Cl),
130.09, 128.21, 123.52 (6C)

164.23 (C=N), 152.69 (2C-OCH,),
143.22 (C-N), 138.11 (C- OCH,),
137.52 (C-N), 127.64 (2C),
103.15 (2C), 62.03 and 55.69
(2C-2CH,)

164.13 (C=N), 163.11 (2C-2CH,),
152.69 (2C-N), 137.52, 127.64,
103.15, 99.05 (5CH), 55.69
(2CH- 2CH,)

164.23 (C=N), 158.96 (CN-OH),
157.19 (C=N), 147.22 (C-N),
137.52 (C=N), 127.64 (2CH),
103.15 (1C), 60.03 (C-OH)

164.23 (C=N), 145.22 (2CH),
138.11 (C=N), 127.64 (2CH)

Fig. 2. MS spectra of different imidazole components (C1IM and C5IM)

Fig. 3. MS spectra of different imidazole components (C2IM and C10IM)
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Fig. 4. MS spectra of different imidazole components (C4IM and C11IM)

Fig. 5. FT-IR spectra of different imidazole components (C1IM and C5IM)

Fig. 6. FT-IR spectra of different imidazole components (C2IM and C10IM)

Fig. 7. FT-IR spectra of different imidazole components (C4IM and C11IM)

Fig. 8. 'HNMR spectra of different imidazole components (C1IM and C5IM)
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Fig. 9. 'THNMR spectra of different imidazole components (C2IM and C10IM)

Fig. 10. 'THNMR spectra of different imidazole components (C4IM and C11IM)

Fig. 11. *CNMR spectra of different imidazole components (C1IM and C5IM)

Fig. 12. ®*CNMR spectra of different imidazole components (C2IM and C10IM)

Fig. 13. *CNMR spectra of different imidazole components (C4IM and C11IM)

158
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Fig. 14. Representation of interaction profile of synthesized components (C1IM, C4IM and C10IM) with the TNF-a protein.
Based on in-silico docking study

Fig. 15. Representation of interaction profile of synthesized components (C2IM, C5IM, and C11IM) with the TNF-a protein.
Based on in-silico docking study

Experimental animals

This study aims to examined the efficacy
of synthesized compounds in inflammation
induced by carrageenan. The effect of Schiff’s
base derivatives was evaluated via measuring
the developed paw edema. With prior approval
from the Institutional Animal Ethics Committee
(163/PO/RE/S/12/CPCSEA/2021-6), Wistar
albino rats from institution were used for the
in vivo experimental research. The animals

in the experiment were kept in polypropylene
cages and weighed one at a time, averaging
190+20 g. Following that, they were acclimated
to typical laboratory settings, which included a
12:12 h light/dark cycle, at 23+2°C, and a RH
55+5%. The animals were given an ad libitum
diet consisting of pellets and saline throughout
the trial. The study concluded successfully
in compliance with the IAEC and CPCSEA
standard guidelines.
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There were nine groups in the carrageenan-
induced rat paw edema model, and each group had
six rats. A 100 pL intraplantar injection of 1% (w/v)
lambda carrageenan suspended in saline was used
to induce edema. In order to assess the preventive
impact against inflammation caused by carrageenan,
300 mg/kg of each drug was received by each
group. Using a plethysmometer, the volume of paw
edema was examined at pre-and post treatment of
carrageenan at intervals of 0 to 300 minutes. The
usual medication was indomethacin. After 300 min
the animals were put to sleep, and the feet that
had developed edema were removed and kept
in storage at —-80°C. Following the experiment's
conclusion, the blood from each rat was removed
and examined for additional biomarkers associated
with inflammation?'22,

Measurements of pro-inflammatory markers

A modified version of the conventional
protocol was used to evaluate the biomarkers in the
blood. All animals were remained unconsciousness
using ketamine hydrochloride (80-90 mg/kg) after
their final paw estimation, and they were then
sacrificed so that blood samples could be taken.
Using an ELISA kit acquired from Abbkine (China),
the blood samples were analysed as per protocol
for estimation of TNF-a. and IL-1p%22.

Statistical analysis

To evaluate significant differences,
statistical variability was determined as Mean+SD
(n=6). Statistical analysis involved the Tukey test. The
difference between the variables was determined
based on the p-value summary, with values considered
statistically significant when *p-value <0.05.

RESULTS

Schiff's base imidazole derivatives
were synthesized as well as characterized using
spectroscopic techniques. In-silico docking analysis
was employed to identify potential active ingredients.
Subsequently, their anti-inflammatory properties
were evaluated in the context of paw edema induced
by carrageenan in Wistar rats. The study's findings
can be summarized as follows.

Anti-inflammatory activity of the synthesized
compounds
Synthesized molecules demonstrated

productive anti-inflammatory action against paw
edema. The results revealed that each drug's effect
was significant (*p<0.05) among each group. It can
be demonstrated that of the six imidazole derivative
compounds that were investigated, compounds
C1IN, C2IN, and C4IN demonstrated a significant
positive effect against carrageenan-induced
inflammation in the hind paw. The effects of these
two substances were more akin to those of the
widely used drug indomethacin. When compared to
the toxic group, each treated compound's influence
was found to be essential. Furthermore, research
indicates that compounds C1IN and C2IN showed
significant effect even from compound C4IN and
C5IN. During examination, the compounds such as
C10IN, and C11IN also showed significant action
against the edema induced by carrageenan. Hence
it can be demonstrated that the components may
be effective components against different types of
inflammatory cytokines that cause inflammation. The
results of the investigation are shown in Figure 16.

Assessment of inflammatory cytokines

The assessment of cytokines is a crucial
aspect of understanding the immune response and
inflammatory processes within the body. TNF-a. and
IL-1pB, play pivotal roles in mediating and regulating
immune responses. The measurement of these
cytokines in blood serum provides valuable insights
into the extent and nature of inflammation.

Various methods, including ELISA,
are commonly employed to quantify the levels
of ILs in blood serum. ELISA kits designed for
specific cytokines allow for accurate and sensitive
measurements, enabling researchers to assess
the immune system's activity. Elevated levels of
these cytokines often indicate an inflammatory
response, which can be associated with various
conditions such as infections, autoimmune diseases,
and inflammatory disorders. The assessment of
inflammatory cytokines in blood serum not only
contributes to the diagnosis and monitoring of
inflammatory conditions but also serves as a valuable
tool in understanding the mechanisms underlying
immune responses. It is rely on these assessments
to tailor therapeutic interventions and develop
targeted treatments for conditions characterized by
dysregulated immune and inflammatory processes.
In this study, anti-inflammatory potential of
components was examined via assessing TNF-o. and
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IL-1B as anti-inflammatory cytokines. The plasma
that was extracted from the treated rats' blood was
used determine inflammatory cytokines. According to
the study's findings, compounds C1IN, C2IN, C2IN,
C5IN, and C11IN are the most notable imidazole

Schiff base derivatives that are active against ILs
and counteract carrageenan-induced toxicity. It was
discovered that the test drug's effects were similar
to those of the standard medication. The study's
conclusions is depicted in Figure 17.

Fig. 16. Imidazole derivatives' anti-inflammatory properties against carrageenan-induced paw edema. The mean+SD (n=6)
is used for presenting the data. Superscripts (*) denote a significant difference between the group receiving treatment and
control groups, and values (#) show a significant variance between the group receiving the toxic control and the normal
control. P less than 0.05 is regarded as significant

Fig. 17. Imidazole derivative products' anti-inflammatory properties against inflammation caused by carrageenan.
Imidazole derivatives products have an anti-inflammatory effect against TNF-o,, as shown in figure (A), and an effect
against IL-1B, as shown in figure (B). The mean+SD (n = 6) is used to express the data
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DISCUSSION

Carrageenan model is to the study acute
inflammation in laboratory animals, particularly
rodents. In this model, the animal's paw's
subcutaneous tissue is injected with carrageenan,
a polysaccharide derived from seaweed, to cause
inflammation. A localized inflammatory response
triggered by carrageenan is marked by the production
of inflammatory mediators such as prostaglandins,
histamines, and cytokines. The inflammation peaks
a few hours after carrageenan administration and
gradually subsides. Researchers assess the efficacy
of potential anti-inflammatory agents by monitoring
the reduction in paw edema, providing valuable
insights into the substances' anti-inflammatory effects.
Carrageenan-induced paw edema serves as a reliable
tool for screening and evaluating anti-inflammatory
compounds and understanding the mechanisms
involved in acute inflammation2+26.

Schiff’s base imidazole derivatives have
demonstrated notable anti-inflammatory effects in
various experimental studies. These compounds,
formed through the condensation of imidazole and
aldehydes or ketones, exhibit pharmacological
activities, including anti-inflammatory properties.
The anti-inflammatory effect is often assessed
using models like carrageenan-induced paw edema.
In experimental setups, these derivatives have
shown the ability to attenuate the inflammatory
response, reducing factors such as paw swelling
and cytokine levels?-®!. The precise mechanisms
through which Schiff’s base imidazole derivatives
exert their anti-inflammatory effects may involve
modulation of inflammatory mediators, inhibition
of pro-inflammatory cytokines, or interference
with pathways implicated in inflammation. The
anti-inflammatory potential of Schiff’s base imidazole
derivatives is of interest in drug development,
suggesting a role in mitigating inflammatory
conditions®23, Further research is essential to
elucidate the specific molecular mechanisms,
signaling pathways, and potential therapeutic
applications of these derivatives in the context of
inflammation-related disorders®.

It is also reported that imidazole
components with their Schiff base fragment
exhibit significant effect against pathogenic fungi,
including A. fumigatus, S. apiospermum and C.

albicans. The azole components exhibited greatest
antimicrobial activities against C. albicans. The
examined ligands' capacity to scavenge radicals
composed of DPPH was also examined®. In our
outcome of the study it has been demonstrated
that imidazole derivatives such as C1IM, C2IM,
C4IM and C11IM exhibited potential anti-
inflammatory activity against inflammation induced
by carrageenan. Although compound C10IM
exhibited comparatively similar action as exhibited
by the compound C2IM and C4IM.

Sharma et al., 2021 established that imidazole
molecules possess the capability to interact with a
diverse array of targets, including G-quadraplexes,
p53-Murine Double Minute 2 (MDM2) protein, tyrosine
and serine-threonine kinases, histone deacetylases,
and microtubules. The review delves into crucial
aspects of structure-activity relationships and explores
imidazole-containing compounds that demonstrate
anticancer activity, often through mechanisms that are
not fully elucidated. The intention of this review is to
stimulate the conceptualization and synthesis of novel
anticancer molecules, providing a comprehensive
overview of recent advancements in the discovery and
development of anticancer drugs based on imidazole.®

As reported in the study, newly synthesized
derivatives of imidazole and metronidazole
demonstrated notable antibacterial activity. The
study focused on innovative modifications of
imidazole rings, incorporating 1,2,4-triazole moieties,
1,3-oxazoline, thiadiazole, oxadiazole, and Schiff's
bases to create novel derivatives. The Compounds
such as aminobiimidazol-4-one fused with hydrazine
hydrate, after being transformed into a number of
derivatives, compounds 7a-c and 10a-c were found
to have strong antibacterial activity®®. Based on the
modifications to the structure of apcin, a switched
2-aminopyrimidine compound, Huang et al., created
new purine and pyrimidine molecules. Imidazole
compound is a particular inhibitor of Cdc20, a protein
that overexpresses in a number of cancers and
activates the essential E3 ubiquitin ligase APC/C
that regulates the progression of the cell cycle®.

Pyridinyl imidazoles, and their metabolite
effect on T-cell and B-cell mediated immune system
reactions with corticosteroid dexamethasone
and the fungal macrolide immunosuppressives
rapamycin, and cyclosporin A exhibits anti-
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inflammatory capabilities using a delayed type
hypersensitivity (DTH) response murine model that
is specific to specific antigens. Because pyridinyl
imidazoles can separately reduce the inflammatory
components of a disease without causing systemic
immunosuppression, they are therefore better
candidates for the treatment of chronic inflammatory
diseases, especially those which are caused by
cytokines (e.g., TNF, IL-1), eicosanoids, and other
known arbitrators of inflammation?®.

CONCLUSION

In conclusion, the current investigation
establishes that certain Schiff’'s base Imidazole
derivatives, particularly compounds like C1IN,
C2IN, C4IN, C5IN, and C11IN, exhibit noteworthy
efficacy in mitigating paw edema and reducing
the level of TNF-a and IL-1B. This outcome
underscores the potential of the developed Schiff’s
base Imidazole derivatives as viable alternatives
for anti-inflammatory intervention. The observed
reduction in paw edema and cytokine levels

suggests a promising anti-inflammatory profile for
these compounds, positioning them as candidates
for further exploration and development. The
study's findings contribute valuable insights into the
anti-inflammatory properties of Schiff’s base
Imidazole derivatives, paving the way for potential
therapeutic applications in inflammatory conditions.
Future research endeavors should delve deeper
into the mechanistic aspects and conduct additional
preclinical studies to validate the translational
potential of these derivatives in the realm of
anti-inflammatory pharmacotherapy.
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