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Abstract: Some novel 1,3,4-oxdiazole derivatives bearing imeiaazole nucleus were synthesized and their
vitro anti-inflammatory and antioxidant activity by ibftion of protein denaturation screening, 2, 2-[ipy-1-
Picryl Hydrazide screening methods respectivelye Gmpound. XX and7.XXIX were found to be highly active
in low concentration and compounds/Ill, 7.1X, 7.X, 7.XIX, 7.XXIl, 7. XXIV and 7.XXV were found to be
moderately active at higher concentration as coethty ascorbic acid in 2, 2-diphenyl-1-picryl hydde method.
In-vitro anti-inflammatory by inhibition of protein dena#tion method the compoundsvlil, 7.XX , 7.XXIl and
7.XXIX were found to be highly active in low concentratemd compound.1X, 7.X, 7.XIX, 7. XXIV, 7.XXV
and7.XXXIll were found to be moderately active at higher cotmaéion as compared to diclofenac sodium.
Key Words: o-phenylenediamine, 4-cyanobenzaldehyde, imirtesmediate, 1,3, 4-oxadiazole.

1. Introduction

The structural and therapeutic diversity coupledhwéommercial capability of small molecules has
enthralled organic and medicinal chemists. Theselwen significant interest in the chemistry ofdiaaole ring
systems, which is a core structure in various stithpharmaceuticals displaying a broad spectrumialbgical
activity. In the past few years, research for nen-steroidal anti-inflammatory agents has beenrteddghat many
compounds having a 1,3,4-oxadiazole derivativeskaosvn for their anti-inflammatory activity®

Oxadiazole derivatives play a significant role iarivus pharmaceuticalapplicatiohsAs an important
class of heterocyclic compound, 1,3,4-oxadiazdesvsbroad spectrum of biological activiti€¥. Among these, a
few differently substitutedl,3,4-oxadiazoles havénilsited potent antitumor activities particulatRt> Of the
various human diseases, cancer has proven to beofotlee most intractable diseases to which humaes a
subjected, and as yet no practical and generalbctfe drugs or methods of control are availafleerefore,
identification of novel potent, selective and Iéssic anti-cancer agent's remains one of the moss$ging health
problems'® Targeting tubulin in rapidly dividing tumor cellsas been a well validated strategy for cancer
therapy:” * Benzimidazole derivatives are well known for thaiti-inflammatory activity and more recently have
been discovered to have anticancer effééf.Therefore, in the present research it was platmédcorporate the
Benzimidazole moiety with 1,3,4-oxadiazole to hbegter antioxidant and anti-inflammatory activity.
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2. Materials and methods
2.1. Chemistry

Melting points were determined by open capillarytme and were uncorrected. The IR spectra (in KBr)
were recorded on a Shimadzu IR Affinity-1 spectatpmeterH NMR and**CNMR spectra were recorded on a
Perkin—Elmer EM 300 MHz spectrometer using TMSrasrnal standard. The mass spectra were recorded on
JEOL JMS-D 300 spectrometer operating at 70 eVityaf the compounds was checked by TLC silica edat
plates obtained from Merck.

General procedure for the preparation of 4-{1-[¢¢tsl-5-(substituted)-4, 5-dihydro-1, 3, 4-oxadib2e
yl) methyl]-5-nitro-1H-benzimidazol-2-yl} benzonitril& (I-1V)

A mixture of imine intermediatd (I-1V) (0.01 mole) and excess of acetic anhydride (10wah refluxed
for 3-4 h. The acetic anhydride was distilled ofidathe residue was poured on to crushed ice. The gms
obtained was collected by filtration, washed withter and recrystallized from ethanol. The puritythe# product
was confirmed by a single spot on TLC plate.

General procedure for the preparation of novel 4§bstituted-1-[(4,5-disubstituted)-4,5-dihydro-2;3
oxadiazol-2-yl)methyl]-5-nitro-H-benzimidazol-2-yl}benzonitrilg (V-XXXIII).

To a solution of imine intermediafe(V-XXXIII) (0.01 mole) in ethanol (15 ml) and Chloramine90{
mole) was added. The reaction mixture was expasedi¢rowave at 300 W intermittently at 30 sec s for
specified time. After complete conversion as intlideéby TLC, the reaction mixture was cooled andtsligd with
cold water.

3. Biological Evaluation
3.1. Antioxidant and free radical scavenging activiégays
3.1.1.DPPH assay

This experimental procedure was adapted ffbim.an ethanol solution of 2, 2-diphenyl-1-picrylingdyl
(DPPH) radical, test compounds at different comagioins were added. The reaction mixtures were eshak
vigorously and then kept in the dark for 30 mineTdbsorbance of the resulting solutions was medsaré cm
cuvettes, using a UV/VIS spectrophotometer at 35against blank without DPPH. Decreasing of DPPHitsmh
absorbance indicates an increase of DPPH radieaksging activity. This activity is given as % DPPatlical
scavenging that is calculated in the equation:

Absorbance of control - Absorbance of test
Percentage inhibition = — X100
Absorbance of control

The DPPH solution without sample solution was uasdcontrol. All tests were run in triplicate and
averaged. Ascorbic acid was used as positive dant{@able 2 and Figure 2).

3.2.In vitro anti-inflammatory activity
3.2.1.Inhibition of protein denaturation method

Test solution (0.5 mL) consists of 0.45 mL of BS2¢( w/v aqueous solution) and 0.05 mL of different
concentration of test solutions (50, 100, 150, g@0OmL). Test control solution (0.5 mL) consistso#5 mL of
BSA (5% w/v aqueous solution) and 0.05 mL of distilwater. Product control solution (0.5 mL) cotssisf 0.45
mL of distilled water and 0.05 mL of different camtration of test solutions (50, 100, 150, 200 |Lg/rStandard
solution (0.5 mL) consists of 0.45 mL of BSA (5%vwvé&gueous solution) and 0.05 mL different conceiatnabf
Diclofenac Sodium’s (50, 100, 150, 200 pg/ mL). #ike above solutions were adjusted to pH 6.3 udiNg
hydrochloric acid. The samples were incubated & 3@r 20 min and the temperature was increaseeép khe
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samples at 5T for 3 min. After cooling, 2.5 mL of phosphate feufsaline was added to the above solutions. The
absorbance was measured using UV Visible specttopteter at 417 nrff. The percentage inhibition of protein
denaturation was calculated as,

. O. D of Test Solution - O. D of Product Control
Percentage inhibition = X 100

O. D of Test Control

The results were compared with Diclofenac SodiutfTable 3 and Figure 3).
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Figure 1. Scheme | Synthetic route for the preparation ofctthpounds.
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Table 1: Characterization Data Scheme |

Compound Molecular Yield Melting point R
Code 2 Rs Molecular Formula Weight %) °C) value

ey
T

Q

C2sH17CINgO4

Q

6.1 -NO, -COCH, 500.89328 25 273-275 0.7311
Cl
6. 1i -NO, @ -COCH;  CpsH17CINGO, 500.89328 30 270-272 0.7272
HQ
6. 1ll -NO, @ -COCH;  CyeH1gNeOs 498.44702 35 213-215 0.7647
OH
Br
6.1V -NO, O -COCH;  CosH1BINeO, 54534428 32 210-212 0.6860
Cl
7.V -NO, @ - CotH1:CINGOs 456.84072 30 269-271 0.7701
c 456.84072
7.V -NO, @ - CoH1:CINGO; ' 26 274-276 0.7294
e CasHiN-0
7.Vl -NO, @ - 28 SIS 437.4103 20 243-245 0.7311
7. VIl -NO, —~ . CH1:CINO; 456.8407. 28 275-277 0.7272
7.1X -Cl O - CoH1BICINSO 490.73922 31 209-211 0.7647
7.X -NO, _<:f - CoH1:CINOs 491.28578 30 276-278 0.6860
HO <
7.XI -NO; 4%;} : CasH1NGOs 454.39446 33 211-213 0.7701
OH
Br
7. Xl -NO, O - CodH1sBINGOs 501.29172 28 211-213 0.7294
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OCH,

7. XIll NO; @Br CoH14BrNEOs 501.29172 20 183-185 0.7311
CHy—Br
7. XIV NO; O CadH1BINEO; 515.3183 26 208-210 0.7272
H3C
7. XV NO; @ CadHiNeOs 436.42224 30 193-195 0.7647
H3CO
7. XVI NO; @ Cadti N0, 452.42164 35 223-225 0.6860
oN
7. XVII NO; @ CaaH1BrN,Os 546.28028 23 256-258 0.7701
Br
Br
7. XVl NO, @ CadH1BINGO, Slr29ilz g 243-245 0.7294
OH
HO
7. XIX NO; Q CaH1F NGO, 4743759864 20 254-256 0.7311
F
Cl
7. XX NO; Q CaH1CINGOs 491.28578 36 285-287 0.7272
Cl
Cl
7. XX NO; O CaH1.CIN,Os 501.83828 33 276-278 0.7647
Br,
7. XXl NO; OCH CoHiBIFNO;  569.2896896 25 252-254 0.6860
N 0.7701
7.XX1 -NO, 4@ CaH1.CIN,Os 501.83828 31 263-265 '
XXV -NO, Q CacH1/CINOs 516.89268 4 224-226 0.7294
7.XXV  -NO, ) CaHt2oNeOs 496.4742 19 214-216 0.7311




Sahoo Ujjwal et a//Int.J. ChemTech Res.2014,6(4),pp 2427-2437.

2432

Q
H,CO
7. XXVI -NO, [o> >\: CartaoNeOs 524.4843 20 219-221 0.7272
OCH,CH,CH,Br
7. XXVII -NO, CogH1BINO, 559.37086 25 223-225 0.7647
OCH,CH3
7. XXV -NO, CogH2oNeOs5 520.4956 23 222-224 0.6860
HO OCHjg
7. XXIX -NO, d oo CosH1aNgOs 498.44702 19 212-214 0.7701
7. XXX -NO, @ CoaH1NgOg 528.39018 34 262-264 0.7294
7. XXXI -NO, {z; CaiHaoNeOs 550.6077 19 221-223 0.7311
H,CHCH,C OH
7. XXXII -NO, @ CoeH1sNeO, 478.45892 36 226-228 0.7272
Z NH
7.XXXIl  -NO, 3;” CadH1NsOs 488.45704 37 222-224 0.7647
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Table 2: The IGSEM (standard error of mean) Values of Ascorbiidddmd Compounds (6.1 to 7.XXXIII)

Compound Code ICso Value(pg/ml) ICso ValuexSEM (pg/ml)
7.Vl 16C 160+0.961.
7.0X 30C 300+0.986!
7.X 22C 220+1.042.
7. XIX 16t 165+0.6°
7. XX 11€ 116+1.02!
7. XXl 147 147+0.9¢
7. XXIV 14¢ 148+1.05:
7. XXV 137 137+1.1¢
7. XXIX 10z 103+0.9¢
Ascorbic aci 10¢ 109+0.729

Values represent the mean of triplicates.
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Figure 2: The IG, values of compounds (6.1 to 7.XXXIIl) and ascorhid (standard) in 2, 2-Diphenyl-1-Picryl
Hydrazide screening of antioxidant activity. Thesulés are (meanzSEM) of three experiments, perfdrime
triplicate.

Table 3: The IG+SEM (standard error of mean) Values of DiclofeBadium and Compounds (6.1 to 7.XXXIII)

Compound Code 1Go Value(pug/ml) ICso ValuexSEM(ug/ml)
7.V 137.¢ 137.4+0.88191
7. VI 119.¢ 119.8+1.52752
7.Vil 64.9¢ 64.98+1.1547C
7.X 76.71 76.77+0.57735C
7. XIX 86.4¢ 86.48+0.57735C
7. XX 67.5¢ 67.59+0.881917
7. XXl 61.0Z 61.02+1.2018
7. XXIV 99.5¢ 99.56+1.1547C
7. XXV 99.1¢ 99.16+0.881917
7. XXVII 10C 100+0.577350
7. XXIX 67.5 67.5+0.986
Diclofenac Sodiur 57.0¢ 57.08+0.881

Values represent the mean of triplicates.
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Compound Code

Figure 3: The IG, values of compounds (6.1 to 7.XXXIIl) and diclofan sodium (standard) in inhibition of
protein denaturation screening bi-Vitro Anti-Inflammatory activity. The results are (me&EM) of three
experiments, performed in triplicate.

4. Results and discussion

For the synthesis of the target compounds theiosasequences outlined in Scheme 1, were followed.
{5-substituted-1-[(4, 5-disubstituted)-4, 5-dihydtp 3, 4-oxadiazol-2-yl) methyl]-5-nitroH-benzimidazol-2-yl}
benzonitrile 7 (V-XXXIIl) had been synthesized employing conventional teciasi. Substituted o-phenylene
diamine was reacted with appropriately substitdteryanobenzaldehydes in the presence of sodiumbisetfite
to furnish substituted 2-(4-Cyanophenyl)-1H-benziazioles (1). These substituted 2-(4-Cyano phenyl)-1H-
benzimidazoles were further treated with ethyl otdaetate in KOH/DMSO gave the N-alkylated prod(@t(4-
cyanophenyl)-benzimidazol-1-yl)-acetic acid ethgtegs (2). To endow2-(4-cyanophenyl)-benz imidazol-1-yl)-
acetic acid hydrazidg8) reaction were occurred between Hydrazine hydnatetiae esterg2). A mixture of 2-(4-
cyanophenyl)-benzimidazol-1-yl)-acetic acid hyddes and respective aldehydes were react to genierates
intermediated! (I-1V) & 5 (V-XXXIII) . The imines intermediate and excess of acetic dnidig/ react to produce
4-{1-[(4-acetyl-5-(substituted)-4, 5-dihydro-1,3p4adiazol-2-yl) methyl]-5-nitro-#-benz imidazol-2-yl} benzo
nitrile 6 (I-IV) in Figure 1. The imines intermediate in ethanol antb@mines-T react to produce the products
(V-XXXII) in Figure 1.

7. V: 4-{1-[(5-(2-chlorophenyl)-1,3,4-oxadiazol-2-yl) ttgyl]-5-nitro-1H-benzimidazol-2-yl} benzonitrile

Yield 30%; m.p.:269-271; IR (ch): 3062 (Ar-C-H), 2210 (€N), 1640 (C=N), 1596, 1473, 1439 (C=C), 1352
(N=0), 1331 (C-N), 1242 (C-O-C), 733 (C-Cl)

'H NMR data (CDG)) & (ppm) and®*C NMR data (ppm): 5.126 (s, 2H, -QH 7.361-8.437 (m, 11H, aromatic
protons),13C:49, 112, 114, 119, 120, 126, 129, 130, 131, 132, 136, 141, 144, 145, 156, 166, 167; MS: m/z 457
(M)

7. VI. 4-{1-[(5-(3-chlorophenyl)-1,3,4-oxadiazol-2-yl) tieyl]-5-nitro-1H-benzimidazol-2-yl} benzonitrile

Yield 26%; m.p.:274-276; IR (ch): 3062 (Ar-C-H), 2210 (€N), 1640 (C=N), 1596, 1473, 1439 (C=C), 1352
(N=0), 1331 (C-N), 1242 (C-O-C), 733 (C-Cl)

'H NMR data (CDG)) & (ppm) and®*C NMR data (ppm): 5.126 (s, 2H, -QH 7.332-8.437 (m, 11H, aromatic
protons),13C:49, 112, 114, 119, 120, 127, 128, 129, 131, 138, 136, 141, 144, 145, 158, 165, 167; MS: m/z 457
(M)
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7. VI 4-{1-[(5-(4-chlorophenyl)-1,3,4-oxadiazol-2-yl) miyl]-5-nitro-1H-benzimidazol-2-yl} benzonitrile.
Yield 28%; m.p.:275-277; IR (ch): 3062 (Ar-C-H), 2210 (€N), 1640 (C=N), 1596, 1473, 1439 (C=C), 1352
(N=0), 1331 (C-N), 1242 (C-O-C), 733 (C-CIH NMR data (CDGJ)) & (ppm) and*C NMR data (ppm): 5.126 (s,
2H, -CH), 7.362-8.43 (m, 11H, aromatic protonSy;:49, 112, 114, 119, 120, 127, 129, 130, 131, 138, 137,
141, 145, 156, 164, 167; MS: m/z 457+QM

7. IX: 4-{1-[(5-(3-bromophenyl)-1,3,4-oxadiazol-2-yl) nhgt]-5-chloro-H-benzimidazol-2-yl} benzonitrile.
Yield 31%; m.p.:209-211; IR (c™): 3062 (Ar-C-H), 2210 (€N), 1640 (C=N), 1596, 1473, 1439 (C=C), 1331 (C
N), 1242 (C-O-C), 733 (C-Cl), 575 (C-BrH NMR data (CDGJ) & (ppm) and*C NMR data (ppm): 5.126 (s, 2H,
-CH,), 7.137-8.11 (m, 11H, aromatic protonS{;: 49, 112, 114, 119, 123, 124, 125, 128, 130, 132, 134, 137,
144, 158, 164, 167; MS: m/z 491, 493"jM

7. X 4-{1-[(5-(3, 4-dichlorophenyl)-1,3,4-oxadiazol-2}ymethyl]-5-nitro-H-benzimidazol-2-yl} benzonitrile.
Yield 30%; m.p.:276-278; IR (ch): 3062 (Ar-C-H), 2210 (€N), 1640 (C=N), 1596, 1473, 1439 (C=C), 1352
(N=0), 1331 (C-N), 1242 (C-O-C), 733 (C-CIH NMR data (CDG)) & (ppm) and*C NMR data (ppm): 5.126 (s,
2H, -CHp), 7.36-8.43 (m, 10H, aromatic proton§C: 49, 112, 114, 119, 120, 125, 128, 131, 132, 133, 136,
141, 144, 145, 158, 165, 167; MS: m/z 491\M

7. XIX: 4-{1-[(5-(4,5-difluoro-2-(1,3,4-oxadiazol-2-yl)phe)methyl]-5-nitro- H-benzimidazol-2-yl} benzonitrile.
Yield 20%; m.p.:254-256; IR (ch): 3655 (O-H), 3062 (Ar-C-H), 2210 &D), 1640 (C=N), 1596, 1473, 1439
(C=C), 1356 (C-F), 1352 (N=0), 1331 (C-N), 1242@cC). '"H NMR data (CDGC)) & (ppm) and”*C NMR data
(ppm): 5.126 (s, 2H, -CH 6.84-8.43 (m, 9H, aromatic protons), 4.71 (s, OHH), *°C: 49, 101, 110, 112, 114,
116, 119, 120, 131, 134, 136, 141, 144, 145, 158, 158, 167, 168; MS: m/z 474 (M

7. XX: 4-{1-[(5-(3, 5-dichlorophenyl)-1,3,4-oxadiazol-2-ymethyl]-5-nitro-1H-benzimidazol-2-yl} benzonitrile.
Yield 36%; m.p.:285-287; IR (ch): 3062 (Ar-C-H), 2210 (EN), 1640 (C=N), 1596, 1473, 1439 (C=C), 1352
(N=0), 1331 (C-N), 1242 (C-O-C), 733 (C-CIH NMR data (CDG)) & (ppm) and*C NMR data (ppm): 5.126 (s,
2H, -CH), 7.36-8.43 (m, 9H, aromatic proton$jC: 49, 112, 114, 119, 120, 127, 129, 131, 134, 135, 139,
141, 144, 145, 158, 164, 167; MS: m/z 49fXM

7. XXIl: 4-{1-[(5-(2-bromo-4-(trifluoromethyl) phenyl)-1,8;0xadiazol-2-yl) methyl]-5-nitroHi-benzimidazol-2-
yl} benzonitrile. Yield 25%; m.p.:252-254; IR (¢th 3062 (Ar-C-H), 2210 (EN), 1640 (C=N), 1596, 1473, 1439
(C=C), 1356 (C-F), 1352 (N=0), 1331 (C-N), 1242QCE), 575 (C-Br)*H NMR data (CDG) & (ppm) and“*C
NMR data (ppm): 5.126 (s, 2H, -GH7.36-8.43 (m, 10H, aromatic protonSi;: 49, 112, 114, 119, 120, 124, 126,
127, 128, 131, 134, 135, 136, 141, 145, 158, 164, MS: m/z 569, 571 (k)

7. XXIV: 4-{1-[(5-(2-chloro-4, 5-dimethoxyphenyl)-1, 3, &adiazol-2-yl) methyl]-5-nitro-H-benzimidazol-2-yl}
benzonitrile. Yield 30%; m.p.:224-226; IR (¢hn 3062 (Ar-C-H), 2210 (€N), 1640 (C=N), 1596, 1473, 1439
(C=C), 1352 (N=0), 1331 (C-N), 1242 (C-O-C), 733Q0. ‘H NMR data (CDGCJ) 5 (ppm) and"*C NMR data
(ppm): 5.126 (s, 2H, -CHl 3.77 (s, 6H, -Chk), 7.36-8.43 (m, 9H, aromatic protonéic: 49, 56, 112, 113, 114,
117, 118, 119, 120, 127, 131, 134, 136, 144, 185, 158, 165, 167; MS: m/z 517 (M

7. XXV: 4-{1-[(5-(2-ethoxy-4-methoxyphenyl)-1,3,4-oxadiazlyl)methyl]-5-nitro- H-benzimidazol-2-yl}
benzonitrile. Yield 19%; m.p.:214-216; IR (¢ 3062 (Ar-C-H), 2849 (C-H), 2210 &Ml), 1640 (C=N), 1596,
1473, 1439 (C=C), 1352 (N=0), 1331 (C-N), 1305 (1242 (C-O-C)H NMR data (CDG)) & (ppm) and“*C
NMR data (ppm): 4.148-5.126 (s, 4H, -@H1.45-3.82 (s, 6H, -C§}, 6.62-8.43 (m, 10H, aromatic proton5¥:
15, 49, 56, 64, 97, 105, 108, 112, 114, 119, 120, 131, 134, 136, 141, 144, 145, 157, 158, 168, 167; MS:
m/z 496 (M)

7. XXVII:  4-{1-[(5-[3-ethoxy-4-(prop-2-yn-1-yloxy) phenyl];1 3, 4-oxadiazol-2-yl) methyl]-5-nitrok-
benzimidazol-2-yl} benzonitrile. Yield 23%; m.p.2224: IR (cni): 3062 (Ar-C-H), 2849 (C-H), 2119 &T),
2210 (GN), 1640 (C=N), 1596, 1473, 1439 (C=C), 1352 (N=0331 (GN), 1305 (C-C), 1242 (C-O-C}H NMR
data (CDCJ) & (ppm) and®*C NMR data (ppm): 2.41 (s, 1H, -CH), 4.09-5.1266(d, -CH,), 1.488 (s, 3H, -CH),
6.87-8.43 (m, 10H, aromatic proton¥);: 15, 49, 57, 65, 76, 79, 110, 111, 112, 114, 129, 123, 131, 134, 136,
141, 144, 145, 149, 157, 158, 163, 167; MS: m/z (520
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7.XXIX: 4-{1-[(5-[2,3-dimethoxy-6-(1,3,4-0xadiazol-2-yl)phellmethyl]-5-nitro-H-benzimidazol-2-yl}
benzonitrile. Yield 19%; m.p.:212-214; IR (&)n 3655 (O-H), 3062 (Ar-C-H), 2849 (C-H), 22108), 1640
(C=N), 1596, 1473, 1439 (C=C), 1352 (N=0), 1331IN;-1242 (C-O-C)'H NMR data (CDGJ) & (ppm) andC
NMR data (ppm): 5.126 (s, 2H, -GK1 3.75-3.85 (s, 6H, -C#i 6.70-8.47 (m, 9H, aromatic protons), 5.44 (s, 1H
OH), *C: 49, 57, 60, 95, 107, 112, 114, 119, 120, 121, 134, 136, 141, 142, 144, 145, 149, 157, 158, W&
m/z 498 (M)

The compound 7.XX (116+1.025) pg/ml and 7.XXIX (3#036) pg/ml were found to be highly active in
low concentration and compounds 7.VIII (160£0.96@4d)ml, 7.1X (300+0.9865) pg/ml, 7.X (220+1.042%)/ml,
7.XIX (16540.67) pg/ml, 7.XXII (147+0.96) pg/ml, KXIV (148+1.052) pg/ml and 7.XXV (137+1.16) pg/ml
were found to be moderately active at higher cotmatian as compared to ascorbic acid (109+0.729@nlin 2,
2-diphenyl-1-picryl hydrazide methoth-vitro anti-inflammatory by inhibition of protein denadtion method the
compounds 7.VIII (64.98+1.154701) pug/ml, 7.XX (6945.8819171) pug/ml, 7.XXIl (61.02+1.20185) pg/midan
7.XXIX (67.5£0.9865) upg/ml were found to be highbctive in low concentration and compounds 7.V
(137.44£0.881917), 7.VI (119.8+1.527525), 7.X (7&@:B773503) pg/ml, 7.XIX (86.48+0.5773503) pg/ml, 7
XXIV (99.56+1.154701) pg/ml, 7.XXV (99.16+0.88190)7g/ml and 7.XXVIIl (100+0.5773503) pg/ml were
found to be moderately active at higher concemtnadis compared to diclofenac sodium (57.08+0.884@n!.
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