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Abstract

Pyrazole derivatives have emerged as promising anti-inflammatory agents targeting p38a MAP kinase, a key enzyme
in inflammatory signaling. In this study, several pyrazole-based compounds were synthesized and evaluated for
ulcerogenic potential, lipid peroxidation inhibition, LPSinduced TNF-«¢ suppression, and p38a MAP kinase
inhibition, showing ICso values in the nanomolar range. Structural characterization was performed using IR, NMR,
and mass spectrometry. Structure—activity relationship analysis revealed crucial features contributing to enzyme
inhibition, offering insights for rational drug design. The most active compounds displayed strong selectivity and lower
cytotoxicity compared to standard anti-inflammatory drugs. These findings highlight pyrazole scaffolds as potential
leads for novel anti-inflammatory agents with antioxidant properties. Further optimization and in vivo evaluation are
needed to confirm therapeutic applicability.

Keywords: Pyrazole compounds, lipid peroxidation, p38a MAP kinase, Structure-activity relationship, enzyme
inhibition

INTRODUCTION

Inflammation is a protective biological response to harmful stimuli such as pathogens, injury, toxins, or
cell damage, aimed at eliminating the insult and initiating tissue repair. It is characterized by redness,
heat, swelling, pain, and functional disturbance. While inflammation is protective, uncontrolled or
prolonged inflammatory responses can lead to tissue damage and chronic diseases. Conditions such as
autoimmune disorders, cardiovascular diseases, and diabetes often involve persistent low-grade
inflammation. Among key signaling pathways, p38a MAP kinase plays a critical role in stress responses.
It is activated by cytokines, UV irradiation, osmotic stress, and heat shock, regulating cell differentiation,
apoptosis, and autophagy'. Dysregulation of this pathway is implicated in chronic inflammation and
related complications. Pyrazole-containing compounds have attracted attention for their anti-
inflammatory and antioxidant potential. These derivatives inhibit lipid peroxidation, reducing membrane
lipid degradation and oxidative stress’. However, few studies have examined their combined effects on
inflammatory mediators, including TNF-a and p38a MAP kinase (Fig. 1). The present study focuses on
synthesizing novel pyrazolyl-sulfonamide derivatives and evaluating their efficacy against lipid
peroxidation, LPS-induced TNF-a release, and p38a MAP kinase inhibition, aiming to identify promising
candidates for anti-inflammatory drug development inflammation triggering an immune response.
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Fig. 1 Inflammation has different causes and effects, with only infection-induced

Inflammation helps repair tissue and protect against harm, but chronic inflammation causes diseases like
arthritis and heart disease. Current treatments have toxicity issues, so our research designs pyrazole-
imidazole compounds to inhibit p38a MAP kinase, reducing TNF-a release—a key factor in inflammatory
and autoimmune disorders like rheumatoid arthritis®. Pyrazole is an important heterocyclic scaffold in
medicinal chemistry, forming the basis of over 50 approved drugs worldwide. Since 2011, more than 30
pyrazole-based therapies have been approved by the FDA, including treatments for rheumatoid arthritis,
sickle cell disease, cystic fibrosis, NSCLC, and hereditary angioedema’. Pyrazole derivatives exhibit a
broad spectrum of pharmacological activities—such as anticancer, anti-inflammatory, antibacterial,
antidiabetic, and antitubercular effects—and play a key role in overcoming pharmacokinetic and
pharmacodynamic challenges. This article focuses on pyrazole-based kinase inhibitors, which are crucial
for managing cancers (e.g., lymphoma, melanoma, breast cancer), inflaimmatory disorders, and
neurodegenerative diseases.

Pyrazole, a fivemembered aromatic heterocycle, possesses two adjacent nitrogen heteroatoms (Fig. 2)" 2.
The N-1 atom exhibits properties analogous to the NH group of pyrrole, thereby functioning as a
hydrogen bond donor. In contrast, the N-2 atom mimics the nitrogen atom of pyridine, thus capable of
acting as a hydrogen bond acceptor.
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Fig. 2 Structure of Pyrazole

and sepsis

Because of extraordinary chemical environments, all five bonds have dissimilar bond lengths. The
aromaticity of pyrazoles lies at an intermediate degree the various different aromatic heterocycles (Fig. 3)
Fig. 3. The aromaticity rank of aromatic heterocycles

With more than 500 identified protein kinases, dysregulated protein kinases drive cancer and many other
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diseases, creating a strong need for kinase inhibitors, though their clinical safety requires careful
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evaluation Currently, numerous kinase inhibitors are approved for clinical use, with some, such as
crizotinib, erdafitinib, and ruxolitinib® notably incorporating a pyrazole moiety. Pyrazole acts as a
bioisostere for arenes, improving efficiency, lipophilicity, and solubility. Compared to benzene, it has
lower aromaticity and lipophilicity (Clog P 0.24 vs. 2.14) and can function as an H-bond donor, replacing
more lipophilic, metabolically unstable arenes groups like phenol and other heterocycles. For eg.-
Losartan(1), the first angiotensin Il receptor antagonist, inspired development of more potent imidazole-
based metabolites- imidazolic acid (2). Consequently, they identified a series of pyrazole compounds,
exemplified by pyrazole (3), which demonstrated potency comparable to the imidazole derivatives (Fig.
6)".Later, imidazole was replaced with pyrazole as a bioisostere, yielding compounds with similar potency
and enhanced hydrogen bonding potential. Pyrazole’s(3) N-atoms enable donor and acceptor interactions
within enzyme active sites. The first D1/D5 antagonist with high affinity and selectivity, SCH23390 (4),
was reported in the 1980s*. However, benzazepine (4) exhibited a short duration of action and apparent
off-target effects, suggesting potential in vivo metabolic issues. Replacing phenol with pyrazole in D1/D5
antagonists improved pharmacokinetics, while indazole derivatives, though less potent, offered better
stability, highlighting hydrogen bonding and metabolic resistance in drug design. The first D1/D5
antagonist with high affinity and selectivity, SCH23390 (4), was reported in the 1980s*°. Benzazepine (4)
showed short action and off-target effects, while indazole (5) was 10x less potent but had better PK, and
methylation (6) greatly reduced D1 affinity, underscoring the hydrogen bond donor's role (Fig. 4)°.

Figure 4 Impr losartan (1) Imidazole (2) Pyrazole (3)
rabbit aorta AT, IC5y =40 nM  rabbit acrta AT, ICg = 0.55 nM  rabbit aorta AT ICgy = 0.35 nM

Pyrazole and 2-pyrazoline rings are key heterocyclic scaffolds with broad pharmacological activities,
notably anti-proliferative'®'? and anti-inflammatory effects’*'?. Several pyrazoline derivatives serve as
NSAIDs, including anti-pyrine and others like felcobuzone, mefobutazone and ramifenazone'®. Beyond
anti-inflammatory'™ '*# action, they exhibit antidepressant, antibacterial***’, anticancer, anti-tubercular,
analgesic’®?’, antidiabetic®®, and CB1 antagonist properties(for obesity)”’. Regan et al. (2002)* optimized
N-pyrazole, N'-aryl ureas for p38a MAP kinase inhibition, leading to BIRB 796 as a clinical candidate.
Additionally, Alsaedi et al.”* synthesized pyrazolo\[1, 5-a] pyrimidine derivatives with phenylsulfonyl
groups, demonstrating antimicrobial activity.

MATERIAL & METHODS:

For synthesis, all chemical compounds and reagents, including starting materials, catalysts, ligands, and
solvents, were purchased from Sigma Aldrich and used without further purification. Melting points were
determined using a Griffin apparatus and are uncorrected. Infrared (IR) spectra were recorded on a
Shimadzu 435 spectrometer using KBr discs. 'H NMR and 3C NMR spectra were measured on a Bruker
400 MHz spectrometer in D,O and DMSO-dg with TMS as the internal standard; J (coupling constant)
values were estimated in Hertz (Hz). Mass spectra were obtained using a Hewlett Packard 5988
spectrometer.

Synthesis of compound 4a

General method for the synthesis of N{4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(substituted phenyl)-1H-
pyrazol-3-yl) phenyl) sulfaomoyl) phenyl) acetamide(4a-o)

Equal amounts of 4{5{4-(Benzyloxy) phenyl]-1-(4-methoxyphenyl)-1H-pyrazol-3-yl] aniline and p-
acetamidobenzenesulfonyl chloride (0.005 mol each) were mixed together and agitated at ambient
temperature for 6-9 hours in the presence of pyridine (0.005 mol) in 30 mL of THF. Subsequently, the
concoction was introduced into crushed ice, resulting in the formation of a solid substance. This solid
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was then separated from the liquid by filtration, and subsequently dried and purified by crystallization
using ethanol as the solvent.
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Final compounds 4a-o

Scheme
R=a:2-Cl; b:3-Cl; c:4-Cl; d:3,4-dichloro; e:4-F; f: 4F-3-Cl; g:4-Br; h: 4-Nitro; i:2,4-dinitro, j:2-Methyl; k:
3-Me; 1:4 -Me; m:2,6-Dimethyl; n:2-Methoxy; 0:4-Methoxy

General analytical profile of Synthesized compounds

N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(2-chlorophenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl)phenyl)
acetamide (Compound 4a)

Yield- 78%; M.P.- 193-194 °C; Molecular Formula-C;sH,sCIN;O,S ; %Nitrogen found:10.71,Calcd:
10.77%

IR(cm™,KBr): 3332, 3321 (NH), 1640 (C=0), 1610(C=N), 1184(SO,), 743(C-Cl).

"H NMR (DMSO-d6):8 2.76 (s, 3H, COCHj3), 5.15(s, 2H, OCH,),7.05 (s,1H, pyrazole-H-4), 7.07-8.38(m,
21H, ArH), 8.40 (s,1H, CONH, D,O exchangeable), 10.26 (s, 1H, SO,NH, D,O exchangeable);

PC NMR (DMSO-d6):- § 29.81 (-CH;), 71.49 ((OCH,), 105.38 (pyrazole C,). 113.79, 114.05, 114.80,
115.38, 118.79, 119.83, 121.27, 122.38, 123.58, 125.13, 128.42, 128.67, 128.73, 128.90, 130.18,
130.45, 134.72, 136.48, 136.93, 138.27, 144.65, 151.52, 159.07 (pyrazole Cs), 160.83 (pyrazole Cs),
171.83 (CONH);

ESI-MS (m/z): 650[M+2]".

N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(3-chlorophenyl)-1 Hpyrazol-3-yl) phenyl)
sulfamoyl)phenyl)acetamide(Compound 4b)

Yield- 71%; M.P.- 185-186 °C; Molecular Formula-C;sH,sCIN;O,S ; %Nitrogen found:10.79,Calcd:
10.77%

IR(ecm™,KBr): 3338, 3217(NH), 1630(C=0), 1612(C=N), 1191(SO,), 792(C-Cl).

"H NMR (DMSO-d6):6 2.89 (s, 3H, COCH;), 5.18(s, 2H, OCH,),7.13(s,1H, pyrazole-H-4), 7.29-8.14(m,
21H, ArH), 8.42 (s,1H,CONH, D,O exchangeable), 10.18 (s, 1H, SO,NH, D,O exchangeable);

PC NMR (DMSO-d6):- § 29.33(-CH;), 71.62(OCH,), 105.28(pyrazole C,), 113.61, 114.24, 114.63,
115.13, 118.62, 118.91, 120.87, 122.51, 123.78, 126.73, 127.32, 128.24, 128.50, 128.81, 130.15,
130.42, 133.49, 136.75, 137.58, 138.75, 142.35, 152.16, 158.87 (pyrazole Cs), 159.61 (pyrazole Cj),
170.24 (CONH);

ESI-MS (m/z): 650[M+H]"; 651[M+2]".
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N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(4-chlorophenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl)phenyl)
acetamide(Compound 4c)

Yield- 70%; M.P.- 183-184 °C; Molecular Formula-C;;H,sCIN;O,S ; %Nitrogen found:10.71,Calcd:
10.77%

IR(cm™,KBr): 3337, 3220(NH), 1645(C=0), 1614(C=N), 1190(SO,), 790(C-Cl).

"H NMR (DMSO-d6):8 2.78(s, 3H, COCHj5), 5.19(s, 2H, OCH,),7.05(s,1H, pyrazole-H-4), 7.11-7.83(m,
21H, ArH), 8.90 (s,1H,CONH, D,O exchangeable), 10.22 (s, 1H, SO,NH, D,O exchangeable);

BC NMR (DMSO-d6):- & 32.17(-CH;), 71.92(-OCH,), 105.17(pyrazole C,), 113.44, 114.16, 114.83,
115.57, 116.78, 119.52, 120.57, 122.38, 123.58, 125.74, 127.74, 128.71, 128.93, 129.61, 130.31,
130.85, 133.80, 136.18, 137.46, 139.03, 142.58(pyrazole Cs), 160.71(pyrazole C;), 171.80(-CONH);
ESI-MS (m/z): 650[M+H]"; 651[M+2]".

N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(3,4-chloro phenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl) phenyl)
acetamide (Compound 4d)

Yield- 77%; M.P.- 220-222 °C; Molecular Formula-C;sH,;CI,N;0,S ; %Nitrogen found:10.31,Calcd:
10.23%

IR(cm™,KBr): 3342, 3219(NH), 1665(C=0), 1609(C=N), 1187(SO,), 788(C-Cl).

"H NMR (DMSO-d6):8 2.73(s, 3H, COCHs), 5.21(s, 2H, OCHS,),7.08(s,1H, pyrazole-H-4), 7.23-8.10(m,
20H, ArH), 8.45 (s,1H,CONH, D,O exchangeable), 10.30 (s, 1H, SO,NH, D,O exchangeable);

BC NMR (DMSO-d6):- § 31.52(-CH;), 71.33(-OCH,), 107.39(pyrazole C,), 113.21, 114.19, 114.62,
115.30, 115.73, 118.76, 119.68, 120.13, 123.83, 125.93, 127.58, 128.04, 128.52 129.43, 130.81, 131.97,
133.65, 134.18, 136.25, 137.31 139.77, 142.46, 152.38(pyrazole Cs), 160.05(pyrazole C;), 171.80(-
CONH);

ESI-MS (m/z): 684[M+H]"; 685[M+2]".

N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(4-Fluorophenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl)phenyl)
acetamide(Compound 4e)

Yield- 77%; M.P.- 226-227 °C; Molecular Formula-C;;H,;,FN;O,S ; %Nitrogen found:11.12,Calcd:
11.05%

IR(em™,KBr): 3340, 3221(NH), 1669(C=0), 1613(C=N), 1192(SO,), 1184(C-F).

"H NMR (DMSO-d6):8 2.92(s, 3H, COCHj5), 5.21(s, 2H, OCH,),7.06(s,1H, pyrazole-H-4), 7.11-7.86(m,
21H, ArH), 8.51 (s,1H,CONH, D,O exchangeable), 10.24 (s, 1H, SO,NH, D,O exchangeable)

PC NMR (DMSO-d6):- & 31.59(-CH;), 72.18(COCH,), 105.13(pyrazole C,), 113.97, 114.33, 114.91,
115.58, 119.82, 120.46, 123.21, 125.53, 127.75, 128.13, 128.90, 129.13, 130.28, 131.65, 133.44,
134.25, 135.56, 137.83, 139.21, 140.13 152.67(pyrazole Cs), 160.72(pyrazole C;), 171.40(-CONH);
ESIMS (m/z): 633[M+H]".

N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(3-Chloro-4-Fluorophenyl)-1 Hpyrazol-3-yl) phenyl)
sulfamoyl)phenyl) acetamide(Compound 4f)

Yield- 74%; M.P.- 224-225 °C; Molecular Formula-C3;H,;CIFN;O,S ; %Nitrogen found:10.42,Calcd:
10.48%

IR(em™,KBr): 3345, 3235(NH), 1675(C=0), 1630(C=N), 1172(SO,), 784(C-Cl), 1175(C-F).

"H NMR (DMSO-d6):8 2.91(s, 3H, COCHj5), 5.23(s, 2H, OCH,),7.09(s,1H, pyrazole-H-4), 7.15-7.96(m,
21H, ArH), 8.31 (s,1H,CONH, D,O exchangeable), 10.54 (s, 1H, SO,NH, D,O exchangeable)

Bc NMR(DMSO-d6):628.59(CH3),71.68COCH2),105.42(pyrazole  C4),113.13,  113.40,

113.55,114.03,114.35, 115.86, 119.01, 120.68,121.21,125.72,127.25,128.97,129.58,129.80,
130.65,131.13,133.37,134.58,135.81,137.23, 139.21, 140.56, 152.67 (pyrazoleC5), 160.28(pyrazole

C3),172.47(CONH);

ESIMS(m/2):668M+H] *,669M+2]".

N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(1-bromophenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl)phenyl)
acetamide(Compound 4g)

Yield- 75%; M.P.- 284-286 °C; Molecular Formula-C;sH,;BrN;O,S ; %Nitrogen found:10.06,Calcd:
10.68%

IR (cm'l,KBr):3345,33ZO(NH), 1645(C=0), 1608(C=N),1183(SO2); 671(C-Br)
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"H NMR (DMSO-d6):8 2.76(s, 3H, COCHj5), 5.21(s, 2H, OCHS,),7.06(s,1H, pyrazole-H-4), 7.11-7.89(m,
21H, ArH), 8.72 (s,1H,CONH, D,O exchangeable), 10.19(s, 1H, SO,NH, D,O exchangeable)

Bc  NMRIDMSO-d6):6  32.68(CH3),72.19(OCH?),105.32(pyrazole ~ C4),113.74,  114.31,

114.87,115.56,119.68, 120.28, 121.23, 121.21, 125.72,127.10, 128.58, 129.02,129.45, 130.35,131.21,
133.98,134.39, 135.56, 137.33, 138.67, 142.51, 152.59 (pyrazole C5), 160.83 (pyrazole C3),172.60(-

CONH);
ESIMS(m,/2):694[M+H] ©,669M+1]".

N-(4-(N-(4-(5-(4-(benzyloxy)  phenyl)-1-(4-nitrophenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl)phenyl)
acetamide(Compound 4h)

Yield- 71%; M.P.- 230-232 °C; Molecular Formula-C3sHsNgOgS ; %Nitrogen found:12.78,Calcd:
12.72%

IR (cm‘l,KBr):3338, 3221(NH),1642(C=0), 1610(C=N),1190(SO2); 1596(N=0)
"H NMR (DMSO-d6):8 2.94(s, 3H, COCHj5), 5.22(s, 2H, OCH,),7.04(s,1H, pyrazole-H-4), 7.16-7.83(m,
21H, ArH), 8.87 (s,1H,CONH, D,O exchangeable), 10.29(s, 1H, SO,NH, D,O exchangeable)

Be NMR(DMSO-d6:8  32.38(CH3),72.82(OCH2),109.23(pyrazole ~ C4),113.61,  114.26,
114.81,115.14,119.42, 120.81, 124.76, 125.13, 127.89, 12835, 129.97,130.16, 133.28,133.65,
134.21,135.73, 137.88, 138.97, 142.25, 155.08 (pyrazole C5), 160.46 (pyrazole C3), 171.82(CONH);

ESIMS(m,/2):660[M+H] .

N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(2,4-dinitrophenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl)phenyl)
acetamide(Compound 4i)

Yield- 71%; M.P.- 256-257 °C; Molecular Formula-C;sH,;N,OgS ; %Nitrogen found:13.80,Calcd:
13.89%

IR (cm'l,KBr): 3342, 3220(NH),1642(C=0), 1607(C=N),1188(SO2); 1595(N=0)
"H NMR (DMSO-d6):8 2.89(s, 3H, COCH3), 5.21(s, 2H, OCH,), 7.06(s,1H, pyrazole-H-4), 7.06-7.63(m,
21H, ArH), 8.47 (s,1H,CONH, D,O exchangeable), 10.35(s, 1H, SO,NH, D,O exchangeable)

Be NMRODMSO-d9: &  31.38(CH3),72.82(OCH2),105.73(pyrazoleC4),112.18,113.89,
114.25,114.70,115.42, 11873, 119.61, 120.21, 124.38,125.76,127.29,128.14,129.38,129.79,
130.51,133.68,134.19,135.25,135.63, 137.17,138.25,141.18, 155.82 (pyrazole C5), 160.74(pyrazole
C3),171.20CONH).

ESLMS(m/2):705M+H] "

N-(4-(N-(4-(5-(4-(benzyloxy)  phenyl)-1-(o-tolylphenyl)-1 Hpyrazol-3-yl)  phenyl) sulfamoyl)phenyl)
acetamide(Compound 4j)

Yield- 72%; M.P.- 150-152 °C; Molecular Formula-C;sH;N;O,S ; %Nitrogen found:11.08, Calcd:
11.12%

IR (cm—l,KBr): 3343, 3323(NH),1642(C=0), 1616(C=N),1191(SO2);

"H NMR (DMSO-d6):6 2.82(s, 3H, COCHj5), 5.24(s, 2H, OCH,), 7.14(s,1H, pyrazole-H-4), 7.09-7.73(m,
21H, ArH), 8.68 (s,1H,CONH, D,O exchangeable), 10.48(s, 1H, SO,NH, D,O exchangeable)

13C NMR(DMSO-d6): & 18.23 (-CeH5-CH3),32.38 (-CO-CH3),71.82(-OCH?2),105.76(pyrazole C4),

112.48, 113.22, 113.68, 114.19, 114.54, 115.63, 119.28, 120.47, 124.83, 126.91, 127.89, 128.45, 129.36,
129.89, 130.17, 134.68, 134.92, 135.15, 13582, 13837, 13852, 141.63, 155.25
(pyrazoleCs5),160.34(pyrazole C3),169.92(.CONH);

ESIMS(m,/2):629[M+H] "

N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(m-tolylphenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl)phenyl)
acetamide(Compound 4Kk)

Yield:73%; M.P.:155-156°C;MolecularFormula: C36H31N504S; %Nitrogen:Found:11.17,
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Calcd:11.12%.

IR (cm—l,KBr): 3344, 3326(NH),1648(C=0), 1625(C=N),1179(S0?);

"H NMR (DMSO-d6):6 2.88(s, 3H, COCH3), 5.34(s, 2H, OCH.), 7.08(s,1H, pyrazole-H-4), 7.17-7.82(m,
21H, ArH), 8.42 (s,1H,CONH, D,O exchangeable), 10.61(s, 1H, SO,NH, D,O exchangeable)

13C NMR(DMSO-d6): 6 17.13 (-CeHs5-CH3),32.92 (-CO-CH3),71.53(-OCH2),109.35(pyrazole
C4),112.37, 114.05, 114.19, 114.41, 115.36, 115.82, 119.12, 122.08, 124.48, 126.78, 127.69, 128.25,

129.14, 129.68, 13047, 133.54, 134.63, 135.29,135.82, 138.23, 13891, 140.63,
155.72(pyrazoleC5),160.7 1(pyrazole C3),171.34(-CONH);
ESIMS(m,/2):629[M+H] .

N-(4-(N-(4-(5-(4-(benzyloxy)  phenyl)-1-(p-tolylphenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl)phenyl)
acetamide(Compound 41)

Yield:73%; M.P.:159-160°C; Molecular Formula: C36H31N504S; %Nitrogen
Found:11.19,Caled:11.12%.

IR (cm 1,KB1'):3341,3220(NH),1637(C=O), 1614(C=N), 1190(SO?);
"H NMR (DMSO-d6):6 2.79(s, 3H, COCHs5), 5.41(s, 2H, OCHy,), 7.02(s,1H, pyrazole-H-4), 7.06-7.72(m,
21H, ArH), 8.30 (s,1H,CONH, D,O exchangeable), 10.47(s, 1H, SO,NH, D,O exchangeable)

13C NMR (DMSO-d6): § 17.48 (CeH5-CH3),32.92 (CO-CH3),71.120OCH?2),110.35 (pyrazole C4),

112.95,113.84,114.72, 115.23, 119.69, 122.83, 124.10, 126.37, 127.54, 128.25, 129.07, 129.81, 130.24,

133.97, 134.51, 134.72, 135.25, 138.98 , 140.12, 155.34(pyrazole C5), 160.17(pyrazole C3), 172.39(-

CONH);

ESIMS(m/2):629[M+H] "

N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1<(2,6-dimethylphenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl)phenyl)

acetamide(Compound 4m)

Yield: 70%:; M.P.:262-264°C; MolecularFormula: C37H33N504S; %Nitrogen
Found:10.81,Caled:10.88%;

IR (cm 1,KBr):3346,3210(NH),1626(C=O), 1618(C=N), 1187(SO2);

"H NMR (DMSO-d6):8 2.81(s, 3H, COCHj3), 5.57(s, 2H, OCH,), 7.12(s,1H, pyrazole-H-4), 7.16-7.92(m,
21H, ArH), 8.46 (s,1H,CONH, D,O exchangeable), 10.51(s, 1H, SO,NH, D,O exchangeable)

13C NMR(DMSO-d6): § 17.73 (-2 CeH5-CH3),32.65 ((CO-CH3),71.35 (OCH?2),110.31(pyrazole C4),

113.22, 114.45, 11491, 11549, 119.75, 122.79, 124.38, 127.32, 127.60, 128.82, 129.15,
129.57,130.92,133.97, 134.72,134.94,135.07, 138.86, 138.92, 140.35, 155.56 (pyrazole C5),

160.73(pyrazole C3), 171.38(-CONH);
ESIMS(m/2): 643[M+H]"

N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(2 methoxyphenyl)-1 Hpyrazol-3-yl) phenyl) sulfamoyl)phenyl)
acetamide(Compound 4n)

Yield: 74%; M.P.:285-286°C; Molecular  Formula:C36H31N505S; % Nitrogen
Found:10.82,Caled:10.85%;

IR (cm 1,KBr):3316, 3218(NH),1621(C=0), 1610(C=N), 1192(SO2);
"H NMR (DMSO-d6):6 2.83(s, 3H, COCHj5), 5.61(s, 2H, OCH,), 7.21(s,1H, pyrazole-H-4), 7.12-7.81(m,
21H, ArH), 8.36 (s,1H,CONH, D,O exchangeable), 10.31(s, 1H, SO,NH, D,O exchangeable).

B¢ NMR(DMSO-d6): § 32.03(CO-CH3),56.17(CeH5OCH3),71.37 (OCH?2),110.15 (pyrazole C4),
113.46, 113.73, 114.25, 114.96, 115.41, 119.72, 122.53, 124.09, 127.47, 127.68, 128.13, 129.58, 129.81,
130.45, 133.18, 133.39, 134.62, 134.97, 135.84, 138.30, 138.57, 140.27, 155.09(pyrazole Cj),
160.16(pyrazole C3),171.65(CONH);

ESIMS(m/2):647M+H] "
N-(4-(N-(4-(5-(4-(benzyloxy) phenyl)-1-(4- methoxyphenyl)-1 H-pyrazol-3-yl) phenyl) sulfamoyl)phenyl)
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acetamide(Compound 40)

Yield:74%; M.P.:286-287°C; Molecular Formula: C36H31N505S; % Nitrogen Found:10.88,
Calcd:10.85%;

IR (cm’l, KBr):3337,3215(NH), 1653(C=0), 1615(C=N),1186(SO2);

' NMR (DMSO-d6):62.72(s,3H,COCH3),3.76(s,3H,0CH3),5.2 1(s,2H,OCH?),7.08(s, 1H,pyrazole-H-
4), 7.14 -7.92(m,21H,ArH), 8.34 (s,1H, CONH, D20 exchangeable), 10.20(s,1H,SO2NH, D20

exchangeable);

e NMR (DMSO-d6): 6 32.63(-CO-CH3), 57.20(-C6H5-OCH3),71.68 (OCH?2),110.78 (pyrazole C4),
113.23, 113.27, 114.65, 115.19, 119.72, 120.74, 122.60, 124.51, 127.38, 127.43, 128.92, 129.04, 129.65,
130.15, 134.58, 134.62, 135.89, 138.39, 138.57, 140.81, 153.75 (pyrazole C5), 160.61 (pyrazole C3),
172.45 (CONH);

ESIMS(m/2):647[M+H]",

2.1 p38a MAP kinase assay

With an [Csy of 0.031 £ 1.27 uM, compound 4c, which contains a 4-chlorophenyl group rather than a 2-
chlorophenyl group, showed somewhat less activity. With a percentage inhibition of 48.39 as opposed to
SB 203580's 51.79%, compound 4b, which contains a 3-chlorophenyl group, demonstrated greater
activity. With percentage inhibition values of 44.58 and 41.32, respectively, compounds 4e and 4g showed
p38a MAPK inhibition that was similar to SB 203580 (Table 1).

Table 1: p38a MAPK inhibition of pyrazolyl sulfonamide derivatives

Compound %inhibition IC50value(uM)
Solvent control
4a 59.31 0.028 + 0.04
4b 48.39 L
4c 56.83 0.031 = 1.27
4e 44.58
4g 41.32 L
SB 203580 51.79 0.043 + 3.62
2.2 In vivo studies:
Ulcerogenicity

In addition to their significant anti-inflammatory properties compounds 4a-c, 4e, and 4g showed ulcer-
causing potential with lower ulcer severity (0.42-0.92) than diclofenac (1.83), indicating better GI safety
and reduced risk of stomach ulcers.Diclofenac sodium showed a higher severity index (1.83+0.25), while
compounds 4a (0.42+0.38) and 4c (0.67+0.52) respectively exhibited greater potency and lower ulcer risk,
suggesting improved gastric safety less harm to the stomach's lining cells.

Table 2: Ulcerogenic potential of pyrazolyl sulfonamide derivatives

Compound Severity indext SEM
4a 0.417 +0.154
4b 0.833 + 0.105
4c 0.667 +0.211
4e 0.833 + 0.167
dg 0.917 +0.271
Diclofenac sodium 1.833 £0.105

2.3 Lipid peroxidation

Compounds 4a-c, 4e, and 4g significantly reduced lipid peroxidation (=4.69+0.355) compared to the
standard drug (6.53+0.22), with 4a and 4c being most effective, though still above control (3.23+0.044)
(Table 3).
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Table 3: Lipid peroxidation results of pyrazolyl sulfonamide derivatives

Compound Nmol MDA/100mg tissue + SEM
Control 3.23 + 0.044
4a 4.69 + 0.355
4b 5.89 +0.178
4c 5.26 £ 0.613
4e 5.69 +0.274
4g 6.12 +0.207
IDiclofenac sodium 6.53 + 0.091

2.4 Suppression of TNF-a generation produced by LPS.

On assessing the inhibitory effects compounds 4a-c, 4e, and 4g inhibited LPS-induced TNF-«
production, with 4a being most potent (IDsy = 6.23 mg/kg) versus SB 203580 (IDs, =28.40 mg/kg), while
4b and 4c showed strong activity (IDso =10.96 mg/kg) & (IDsy =10.83 mg/kg) respectively and 4e/4g and
achieved 752.8% TNF-a suppression, similar to the standard52.1% suppression observed with the
conventional inhibitors SB 203580 (Table 4).

Table 4 :LPS induced TNF-a inhibition results of pyrazolyl sulfonamide derivatives

Compound  |%inhibition £SEM  [[D,gvalue
(mg/kg)

4a 64.06 + 1.243 6.23

4b 56.41 + 1.804 10.83

4c 57.32 £ 0.661 10.96

4e 52.79 £ 1.002 L

4g 52.84 £ 0.851 L

SB 203580  [52.11 £ 1.963 28.40
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