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Abstract

Inflammation is the body's response to infection, which stimulates other biological
components such as cytokines, chemokines, and other biological chemicals that cause the
body to respond to pathogenic activity. Certain thiazole pyrazole compounds shown strong
anti-inflammatory properties at the cellular level, particularly in blocking LOXS and COX2
in the inflammation. Acute and chronic inflammation in different tissues, such as the heart,
kidney, pancreas, brain, colon, lungs, and other organs, is one of these variables that can
cause organ or cell damage. Certain thiazole pyrazole compounds shown strong anti-
inflammatory properties at the cellular level, particularly in blocking LOXS and COX2 in
the inflammation. Acute and chronic inflammation in different tissues, such as the heart,
kidney, pancreas, brain, colon, lungs, and other organs, is one of these variables that can
cause organ or cell damage. In the cell Thiazole pyrazole compounds that act as anti-
inflammatory reactions to both acute and chronic inflammation will be the focus of this
review. In this study, we examined the evidence that suggests a potential link between the
LOX and COX enzymes in the inflammatory pathways and their capacity to be blocked,
particularly by thiazole derivatives. At the atomic level, several thiazole derivatives

demonstrated
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Introduction

Inflammation is the local, defensive reaction of living tissue brought on by hazardous
chemicals, physical discomfort, germs, and microorganisms.! Leukotrienes are important
during the inflammatory process which, together with a number of cytokines and growth
factors, is important for the development and spread of cancer. > Phospholipase A2
(PLA2), lipoxygenase (LOX), and cyclooxygenases (COX 1 and 2) are the main anti-

inflammatory targets. Tumor necrosis factor (TNF-a), interleukins (IL-1B, IL-6), and
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transcription factor nuclear factor (NF-xB) are further components of inflammation 3.
Prostanoids, also referred to as the COX pathway of AA metabolites, are mostly pro-
inflammatory mediators * 6]. Leukotriene, lipoxins, and pro-inflammatory hydroxyl
eicosatetraenoic acids are among the eicosanoid metabolites that make up the LOX
pathway. Inflammation resolution is mediated by the latter > The anti-inflammatory
properties of thiazole compounds are reviewed here. To the best of our knowledge, no

particular review of thiazole compounds' anti-inflammatory properties has been published.
Material Methods
Anti-inflammatory potency of thiazoles in in-vivo and in-vitro methods

Ranjana et al. synthesized and demonstrated the anti-inflammatory properties of 2-(5-
hydroxy-5-trifluoromethyl-4,5-dihydropyrazol-1-yl)-4-(coumarin-3-yl)thiazole derivatives.
The carrageenan-induced paw edema method was used to examine the synthesized
compounds' anti-inflammatory properties in vivo.  Numerous substances under
investigation exhibited potent anti-inflammatory properties. (R)-3-(2-(5-Hydroxy-3,5-
bis(trifluoromethyl)-4,5-dihydro-1H-pyrazol-1-yl)thiazol-4-yl) ~ -2H-chromen-2-one 1
(83.10% after one hour) and (R)-6-chloro-3-(2-(5-hydroxy-3,5-bis(trifluoromethyl)-4,5-
dihydro-1H-pyrazol-1-yl)thiazol-4-yl)-2H-chromen-2-one 2 (85.91% after one hour)
When compared to the common medication Indomethacin showed the strongest anti-
inflammatory efficacy (94.37% after 1 hour). Coumarin, pyrazoline, and thiazole moieties

are responsible for the superior anti-inflammatory effect °.

( )
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Abdel-Sattar and colleagues established the synthesis and biological evaluation of specific
thiazoles for in vivo anti-inflammatory effect using a carrageenan-induced rat paw edema
experiment and Indomethacin (78% after 3 h) as a reference medication. 2-(5-(Benzofuran-
2-yl)-3-(4-(piperidin-1-yl)phenyl)-2,3-dihydro-1H-pyrazol-1-yllmproved  efficacy was
demonstrated by -4-(4-chlorophenyl)thiazole 3 (>70% after 4 h), which contains a chloro
substituent at position-4 of the phenyl ring and is attached to the C-4 of the thiazole moiety.
Interestingly, halogen-containing compounds exhibited greater anti-inflammatory effect

than non-halogen-containing drugs .
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Yamsani et al. created heterocyclic substituted thiazole compounds and used a
carrageenan-induced paw edema model to investigate their anti-inflammatory properties.
Among the substances examined, (Z)-1-(4-chlorophenyl)-4-(2-(4-(4-
methoxyphenyl)thiazol-2-yl)hydrazono -3-methyl-1H-pyrazol-5 (4H) With 76 + 0.35%
protection at the second hour, one 4 was determined to be the best defender. Diclofenac,
the reference medication, notably demonstrated 74 + 0.52% protection. Therefore, 4
potency is similar to that of that common medication. Activity was somewhat decreased
when pyrimidine or isoxazole was substituted for pyrazole. The aryl group at position-1 in
pyrazole derivatives is preferred over other groups (such hydrogen, CSNH2, and p-
COC5H4N). Para-substitution is superior to meta-substitution on aryl rings at position-1.

Docking studies support the anti-inflammatory potency .
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A number of substituted thiazole compounds were created by Thore et al. and their anti-
inflammatory properties were evaluated. The anti-inflammatory response was evaluated in
rats using the carrageenan-induced paw edema test. Compared to normal Diclofenac
sodium (56.66% after 2 hours), ethyl S5-amino-1-(2-phenylthiazole-4-carbonyl)-1H-
pyrazole-4-carboxylate 5 (62.96% after 2 hours) showed better activity. The structural
correlation showed that compounds containing the pyrazole moiety had more anti-

inflammatory action ? .
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A number of thiazolo-pyrazole hybrids have been described by Marzouk and colleagues,
who assessed their anti-inflammatory efficacy in rats using acute formalin-induced paw
edema models. After four hours, numerous substances shown strong anti-inflammatory
action against Indomethacin (84.62%). Compound 6 had the greatest activity (97.30%) of
the series. To demonstrate anti-inflammatory effect, thiazole and pyrazole moieties must be

present !0,
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Kamble and colleagues examined the anti-inflammatory effectiveness of the thiazoles

)
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containing pyrazole both in vitro and in vivo. = Among the substances, (E)-1-(4-(4-
chlorophenyl)thiazol-2-yl) -4-((3-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-4-
yl)methylene) COX-II was significantly inhibited by -3-methyl-1H-pyrazol-5(4H)-one 66b
(78.91 £ 0.80%). SAR investigation revealed that the pyrazole nucleus with an electron-
donating phenyl substituent enhanced COX-II inhibitory capacity. Diclofenac (95.45%)
was used as a reference drug in an in vivo study of carrageenan-induced acute paw edema
in albino rats. Out of the six compounds that were investigated, (E)-1-(4-(4-
chlorophenyl)thiazol-2-yl -4-((1,3-diphenyl-1H-pyrazol-4-yl)methylene) -3-methyl-1H-
pyrazol-5(4H)-one 7 (72.72%), compound 8 (92.85%), and (E)-4-((1,3-diphenyl-1H-
pyrazol-4-yl)methylene) -3-methyl-1-(4-phenylthiazol-2-yl) More powerful was -1H-
pyrazol-5(4H)-one 9 (69.22%). In contrast to the usual medication, compound 66b had
good activity within 90 minutes, indicating a hopeful response. Structural investigations of
docked complexes have shown that the interaction of significantly conserved residues

influences thiazol-mediated COX-II inhibition '!.

A number of 5-methyl-2-phenyl thiazole-4-substituted derivatives were created by Thore et
al. These synthetic substances were evaluated for their anti-inflammatory qualities.
Diclofenac sodium was utilized as the reference standard in the carrageenan-induced paw

edema test in rats to assess anti-inflammatory function.

Volume VIII, Issue X (October 2023) Page 142



@:) Cosmos Multidisciplinary Research E-Journal

Recognized International Peer Reviewed Journal Impact Factor 5.3

Online Available at Www.cmtj.in
ISSN No. 2456-1665

Cl
N
L)
S
7N
~
N—N
/ 0]
IS
N
\
N
8
\. OMe

J

The thiazole derivative ethyl 5-methyl-1-(5-methyl-2-phenylthiazole-4-carbonyl)-1H-

pyrazole-4-carboxylate 10 (64.28% after 3 hours) was shown to have better activity than

the reference medication (57.14% after 3 hours). The pyrazole at position-4 of the thiazole

exhibited the most prevalent and reliable anti-inflammatory activity when compared to the

reference sample, according to the structural comparison with anti-inflammatory behavior

12
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Khloya's group synthesized and biologically assessed a novel family of pyrazolylthiazole
carboxylates and related acid derivatives. The anti-inflammatory effect of these
compounds was evaluated in vivo using the carrageenan-induced rat paw edema technique.
According to the biological investigation, three and four hours after carrageenan injection,
the majority of the compounds demonstrated potent anti-inflammatory effect. Three of the
substances under study were particularly noteworthy. Ethyl 4-(4-chlorophenyl) -2-(3-(4-
chlorophenyl) -1-phenyl-1H-pyrazol-4-yl 2-(1,3-diphenyl-1H-pyrazol-4-yl)-4-(4-
fluorophenyl), thiazole-5-carboxylate 11 (90.42% after 4 hours) The anti-inflammatory
efficacy was 91.48% after 4 hours, which was comparable to the reference drug
Indomethacin. Compared to equivalent acid derivatives, ester compounds have greater

potency. The type of substituents has no bearing on the anti-inflammatory effect '°.
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Conclusion

The main objective of this review was thiazole compounds with strong anti-inflammatory
properties that had been disclosed in previous years. This review is necessary in order to
create molecules with superior anti-inflammatory activity by hybridizing thiazole

heterocycles with certain other fundamental functional groups/heterocycles. Pyrazole and
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its amides are very active among thiazole compounds. In conclusion, this review has
covered the biological activities, SARs, and active chemical structures of recently
discovered derivatives with strong anti-inflammatory properties. In order to help develop
many anti-inflammatory compounds with good efficacy and low toxicity, we believe that

this article can shed more light on the design of anti-inflammatory chemicals.
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