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ABSTRACT

Infectious diseases represent a critical issuehfealth and the major cause of morbidity and motgalorldwide.

The widespread use of antibacterial and antifundralgs resulted in resistance to drug therapy agabesterial

and fungal infections which led to serious heal#lzdrds. The resistance of the wide spectrum artgiat and

antifungal agents has initiated discovery and miodifon of the new antibacterial and antifungal deu Besides,
the desire of mankind to remain youthful and hegalthanswered through antioxidants. The key robygd by
antioxidants is in achieving optimum health and gevity as free radicals play an important role ihet
inflammatory process. The much hype about antiorglamong people is attributed to their ability ¢onflict

deadly diseases effectively. Hence efforts areggomcontinuously to discover more efficient aridart drugs to
accomplish our health goals. By observing the piaéty of the synthetic compounds towards antimigal and

antioxidant activities, comparative evaluation aftimicrobial and antioxidant efficacy has been ddoe the

synthesized series of 7-methyl-2-(phenoxymethidt53,4]thiadiazolo[3,2-a]pyrimidin-5-one analogaéa-t.

Keywords: pyrimidinone, thiadiazole, antioxidant, antimicialb

INTRODUCTION

In the fast growing world, the causes of microhigections are many. Despite significant progresshiman
medicine, infectious diseases caused by microosganare still a serious threat to public healtte iPhpact is even
greater in developing countries due to unavailghdf medicine in all the locations, the practideself-medication
and the emergence of microorganism drug resistahee possible ways to avoid getting pruned is, eittee
enhance our immunity or to decrease their resistadowards drugs. We, the chemists prefer therlafe
microorganisms have an ability of genetic modifimat for drug resistance, especially bacteria [1,2].
Pharmacologists are carrying an unstoppable rdséardetter antibiotics to resist them. Thoulgé tevelopment
of antimicrobial agents is random, the clinicalueals limited as the exposure of toxicity is high [Hence chemists
have followed a trend of inclusion of heterocydare in the antibiotics. The main aim is to offéfragent drugs for
the sufferers by a new approach of synthesizingcéffe antibiotic.

Oxidative stress, defined as “an imbalance betveegtiants and antioxidants in favour of the oxidapistentially
leading to damage”, is associated with higher risksnany ailments including diabetes mellitus, hypesion,
obesity, dyslipidemia and inflammation. Oxidativigess is induced by reactive oxygen species (RQEh |s
superoxide anions'@OH), hydrogen peroxide ¢a@,) and hydroxyl radicals @H). ROS are “generated as
byproducts of aerobic respiration and metabolismdl anodulated by antioxidant enzymes and non-endgmat
scavengers [4,5].he antioxidants that scavenge reactive free réglivay be of great value in preventing the onset
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and propagation of oxidative diseases like autoimendiseases, cardiovascular diseases, cancertafiabageing
and neurovascular diseases [6]. Hence antioxidargsnow probably known to be “True scavengers”.hiig
reactive free radicals react with lipids, protearsd DNA, evoking irreversible damages in their biolecular
structure [7,8]. Scavenging activity can be studid 1,1-diphenylpicrylhydrazyl (DPPH), Nitric oxid€NO),
hydrogen peroxide (#D,) and lipid peroxidation (LPO) methods. Superoxatéon radicals, hydrogen peroxide and
hydroxyl radicals, produced by activation of phages, are considered to be involved in inflammatod tissue
destruction.
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Pyrimidinone and their substituted derivatives hdveen showing certain biological activities inclugli
antimicrobial, anti-inflammatory and antioxidantoperties [9]. In recent years, pyrimidones havenbsieown
activity against various bacterial and fungal sisasuch as Aspergillus niger, Penicillium, Candalhican,
Streptomyces, Bacillus subtilis, Streptococcusidadischerichia coli and Pseudomonas [A@fimicrobial agents
act selectively on vital microbial functions withimimal effects or without affecting host functiorBifferent
antimicrobial agents act in different ways. The enstinding of these mechanisms as well as the chémature of
the antimicrobial agents is crucial in the underdiag of the ways how resistance against them degeHowever,
the mechanism of action of antimicrobial agents lbarcategorized further based on the structurbeobacteria or
the function that is affected by the agents. Thgseerally include the following: Inhibition of theell wall
synthesis, Inhibition of ribosome function, Inhibit of nucleic acid synthesis, Inhibition of folateetabolism,
Inhibition of cell membrane function [11Pbserving the above facts and based on the neadeaevelopment of
efficient and safe antimicrobial and antioxidantemig. Further, in continuation of our research waork
antimicrobial and antioxidant agents, we have fedusn the evaluation of antimicrobial and antioridactivities
for previously reported 7-methyl-2-(phenoxymethyh-[1,3,4]thiadiazolo[3,2-a] pyrimidin-5-one analags 6a-t
[12].
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MATERIALSAND METHODS

Chemistry

Synthesis of the title compounda-t was clearly discussed earli@riefly, the synthetic route of the title
compounds is outlined in Scheme 1. Substituted gkda-t on reaction with ethyl chloroacetate affords sitintsd
ethyl phenoxy acetate®a-t in excellent yield. This on treatment with hydrazihydrate yields corresponding
phenoxy acetohydrazidéa-t. Condensation oBa-t with potassium isothiocyanate in dry ethanol reslin the
formation of substituted phenoxy acetyl-N-hydrazoaebothioamideda-t. Intramolecular cyclization ofa-t with
anhydrous orthophosphoric acid afforded 5-phenoxyhgi-2-amino-1,3,4-thiadiazolésa-t. Finally, compounds
5a-t on condensation with ethylacetoacetate in thegmes of methanol afforded the title compou6ald.

Biology

Antimicrobial activity

Streptomycin was used as positive controls aghiasteria. Ketoconazole (Himedia, Mumbai) were wseg@ositive
controls against fungi.

Tested microbes

The following gram positive bacteria were used fbe experiments; staphylococcus aureus (MTCC 7443),
Staphylococcus aureus (MRSA) (MTCC 84), Enterobraatrogenes (MTCC 111), Micrococcus luteus (MTCC
1538). The gram negative bacteria included Klelzsigiheumonia (MTCC 109), Salmonella typhimuriumT@C
2488), Salmonella paratyphi-B (MTCC 733), Proteulgaris(MTCC 321). In addition, fungi Candida aHuis
(MTCC 227), Botyritis cinerea (MTCC 2880), Candiklausei (MTCC 231), Malassesia pachydermatis, wése a
used for the experiments. All cultures were obtdifiom the Department of Microbiology, Manasagangot
Mysore.

Preparation of Inoculums

Bacterial inoculums were prepared by growing ciell$/ueller Hinton Broth (MHA) (Himedia) for 24 h &7°C.
These cell suspensions were diluted with sterileBviid provide initial cell counts of about 104 CFU/rihe
filamentous fungi were grown on sabouraud dextagar (SDA) slants at 28 for 10 days and the spores were
collected using sterile doubled distilled water &othogenized [13,14].

Disc diffusion assay

Antibacterial activity was carried out using a dditfusion method [15]. Petri plates were prepanéth 20 ml of
sterile Mueller Hinton Agar (MHA) (Himedia, Mumbai) he test cultures were swabbed on the top o$dlidified
media and allowed to dry for 10 mins. The testsewmmducted at 1000g/disc. The loaded discs were placed on
the surface of the medium and left for 30 min atmotemperature for compound diffusion. Negativetemnvas
prepared using respective solvent. Streptomycipng/isc) was used as positive control. The platag weubated
for 24 h at 37C for bacteria and 48 h at %7 for fungi. A zone of inhibition was recorded irillimeters and
experiment was repeated twice (Table 1 and 2).

Minimum inhibitory concentration (mic)

Minimum inhibitory concentration studies of syntizesl compounds were performed according to thedatain
reference method for bacteria [16] and filamentimngi [17]. Required concentrations (100&¢/ml, 50Qug/ml, 250
ug/ml, 125ug/ml, 62.5ug/ml, 31.25ug/ml and 15.621g/ml) of the compounds were dissolved in DMSO (2&6)]
diluted to give serial twofold dilutions that weaeded to each medium in 96 well plates. An inocuafm00 ml
from each well was inoculated. The anti-fungal dageketoconazole, fluconazole for fungi and strepyoin,
ciprofloxacin for bacteria were included in theassas positive controls. For fungi, the plateseniacubated for
48-72 h at 2& and for bacteria the plates were incubated foh 24 37C. The MIC for fungi was defined as the
lowest extract concentration, showing no visibledal growth after incubation time. 5 ml of testedth was placed
on the sterile MHA plates for bacteria and incubatd respective temperatures. The MIC for bacterés
determined at the lowest concentration of the camge inhibiting the visual growth of the test cudtsion the agar
plate (Table 3 and 4).

Antioxidant activity
Compounds a-t) were also tested for in vitro antioxidant progdsy DPPH, nitric NO, HO, and LPO methods
(Table 5.6.7 and 8).

DPPH radical scavenging activity
In the DPPH radical scavenging activity the hydrogégom or electron donating ability of the compaaindas
measured from the bleaching of the purple colorethemol solution of DPPH [18,19]. The spectrophatin
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assay uses the stable radical DPPH as a reagentoflvarious concentrations of the test compouids 50, 75,
100 and 100 mg/ml) in methanol was added to 4n@.004% (w/v) methanol solution of DPPH. After a 13in
incubation period at room temperature, the absaéavas read against blank at 517 nm. The percenhitfition
(1%) of free radical production from DPPH was céddted by the following equation

% of scavenging = [ (Acontrol — Asample) / Ablank]L00 equation-1

Where Acontrol is the absorbance of the controttiea (containing all reagents except the test acaumg) and
Asample is the absorbance of the test compounds Tiesse carried at in triplicate [20].

Nitric oxide (NO) scavenging activity

NO scavenging activity was measured by slightly iied methods of Green et al [21-23]. NO were gateat from
sodium nitroprusside. 1 ml of sodium nitroprusgi@i@ mM) and 1.5 ml of phosphate buffer saline (d,20H 7.4)
were added to different concentrations (25, 50aéb 100 mg/ml) of the test compounds and incubfteti50 min
at 25C and 1 ml of the reaction mixture was treated \itiml of Griess reagent (1% sulfanilamide, 248, and
0.1% naphthylethylenediamine dihydrochloride). Birsorbance of the chromatophore was measured atr846
Nitric oxide scavenging activity was calculatedngsequation-1.

Hydrogen peroxide (H,0,) scavenging activity

The HO,scavenging activity of the test compound was ddtexdhaccording to the method of Ruch et al [24, 25]
A solution of HO, (40 mM) was prepared in phosphate buffer (pH 28).50, 75 and 100 mg/ml concentrations of
the test compounds in 3.4 ml phosphate buffer wdded to HO, solution (0.6 ml, 40 mM). The absorbance value
of the reaction mixture was recorded at 230 nm. gdreentage of scavenging activity of®4 was calculated using
equation-1.

Lipid peroxidation (L PO) scavenging activity

In LPO inhibitory activity egg lecithin (3 mg/ml pephate buffer, pH 7.4) was sonicated in an ultr@ssonicator
for 10 min to ensure proper liposome formation.tBesnples (10@\) of different concentrations (25, 50, 75, 100
pug/ml) were added to the liposome mixture (1 mlg tontrol was without test sample. LPO was induneddding
ferric chloride (10, 400 mM) and L-ascorbic aci@{d ml, 200 mM). After incubation for 1 h at 37 the reaction
was stopped by adding hydrochloric acid (2 ml, M35ontaining trichloroacetic acid (150 mg/ml)iatarbituric
acid (3.75 mg/ml) and butylated hydroxy anisol&Q0mg/ml). The reaction mixture was subsequentiietdor 15
min, cooled, centrifuged at 1000 rpm for 15 min #mel absorbance of the supernatant was measub&2 aim and
compared with that of ascorbic acid [26,27].

For all the above antioxidant methods, experimamiee done in triplicate and the average is takem inhibition
at different concentration was calculated by tHe#dang formula % Inhibition = (1-¥v. ) x 100, where, Vi= mean
absorption of test compound, V¢ = mean absorptforootrol. The 1C-50 value was derived from the sibition
at different concentration.

RESULTSAND DISCUSSION

The antimicrobial activities of synthesized compdsinvere screened against eight bacteria and faowgi fusing in
vitro disc diffusion method. The results revealbdttmost of the synthesized compounds exhibitetamrbbial
activities against Staphylococcus aureus, Stapbglmes aureus (MRSA), Enterobacter aerogenes, Micous
luteus, Klebsiella pneumoniae, Proteus vulgarisilm8aella typhimurium, Salmonella paratyphi-B, Catali
albicans, Candida krusei, Botyritis cinerea andadsésia pachydermatis organisms. The results sslé@dt most
of the compounds showed moderate to excellent ineivagainst the tested microorganisms. Amongthe|
synthesized compoundsn and 6r showed highest antibacterial activity compared wiite standard drug. The
compoundém having fluoro group at ortho position of phenylgishowed good antibacterial activity against E.
aerogenes, S. aureus (MRSA), S. aureus, P. vulgiadis<. pneumonia. While compou#6d having fluoro group at
meta position showed good antibacterial activitpiagt E. aerogenes, S. aureus, M. luteus, P. vsigad S.
typhimurium. Interestingly, the compoun@ls, 6h, 6i, 6 6m, 6q and6r with electron withdrawing groups showed
good activity against some of the bacteria stfdlhereas, compoundi, 6d, 6g, 6| and 60 with electron releasing
groups showed moderate activity and the resultsamemarized in Tablg.

With respect to antifungal activity, compourtiswith a chloro group at ortho positiodm with the fluoro group at
ortho position andr with the fluorogroup atthe meta position exhibited maximum antifungal actiatyainst some
of the fungal strain. In contrast, compourtits and 6g with methoxy at para and methyl at the meta pwsiti
respectively exhibited the least antifungal acfividence, a statement can be made that electroatidgngroup
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diminish antifungal activity, whereas electron wiitawing group enhance it. The results are sumntiizdable 2
The MIC values of active compoun€ls, 6c, 6e, 6h, 6i, 6k, 6m, 6p, 60 and6r against bacteria and fungi are given
in Table 3 and 4 respectively. Significant MIC \eduwere observed against Gram-positive and Graratineg
bacteria. The compour@ét having fluoro group at the meta position shown rireximum MIC activity against S.
aureus, E. aerogens and S. typhimurium. The congpbomwith the fluoro group at the ortho the positiorow
higher MIC activity against S. aureus compared he standard Streptomycin and Ciprofloxacin. Furtliee
compoundér shown the maximum MIC activity against C. albicaasd B. cinerea fungal strains compared to the
standard Fluconazole and Ketoconazole.

Table 1. In-vitro antibacterial activity of compounds 6a-t

Zone of inhibition in mm
Gram positive bacteria Gram negative bacteria
Compounds —
E. aerogeneqd S. aureus (MRSA) M. P. K. S. typhimurium S.
6a 9 14 15 13 12 9 12 15
6b 17 13 22 20 19 16 23 11
6C 9 8 11 12 9 11 10 8
6d 9 9 10 11 8 9 11 8
6e 12 9 10 12 9 12 10 8
of 12 11 9 11 9 12 9 8
69 9 9 11 10 13 12 11 9
6h 19 14 22 17 18 15 24 9
6i 18 17 23 21 19 16 23 11
6j 15 12 21 13 10 21 16 22
6k 14 13 17 16 10 15 17 11
6l 11 9 13 12 9 11 10 8
6m 20 11 22 21 17 15 24 13
6n 11 8 11 13 8 11 10 7
60 12 17 18 19 15 19 9 12
6p 15 12 16 14 12 10 15 11
6q 14 18 17 21 15 17 22 10
6r 25 20 22 17 17 21 13 18
6s 14 17 9 14 15 10 12 18
6t 7 13 8 11 15 12 9 13
Streptomycin 26 21 24 23 19 23 25 25

Table 2. In-vitro antifungal activity of compounds 6a-t

Zone of inhibition in mm
Compounds C. C. B. M.
albicans | Krusei | cinerea | pachydermatis|
6a 8 11 11 8
6b 10 14 8 12
6c 12 16 10 13
6d 11 15 11 12
6e 10 13 22 13
6f 12 13 10 15
69 9 8 10 8
6h 11 15 12 18
6i 12 13 10 17
6] 12 15 11 13
6k 9 15 20 12
6l 13 12 8 7
6m 11 15 18 21
6n 8 13 12 8
60 10 12 14 8
6p 9 11 16 10
69 9 16 15 14
6r 14 16 21 17
6s 7 13 18 9
6t 9 13 10 8
Ketoconazole 14 18 23 24
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Table3. MIC (mg/ml) of compounds against tested bacteria

Minimum inhibitory concentrationugg/ ml)

Compounds Gram positive bacteria Gram negative bacteria
S.aureus| S.aureus (MRSA) E. aerogens M. luteuspndumonia| P. vulgaris  S. typhimurium S. Paraitfph
6b 31.25 62.5 62.5 15.62 125 250 500 62.5
6c 62.5 31.25 15.62 15.62 125 125 62.5 500
6e 62.5 31.25 15.62 15.62 62.5 62.5 125 500
6h 62.5 125 15.62 62.5 125 550 31.25 500
6i 250 62.5 31.25 31.25 62.5 250 31.25 250
6k 500 250 31.25 250 250 250 125 250
6m 125 15.62 31.25 62.5 125 31.25 62.5 125
6p 500 250 250 31.25 250 62.5 125 250
69 125 250 31.25 250 250 500 125 250
6r 15.62 250 15.62 31.25 15.62 15.62 15.62 125
Streptomycin 6.25 >100 25 6.25 6.25 Ni 30 6.25
Ciprofloxacin | <0.78 >100 >100 <0.78 <0.78 6.25 >100 <0.78
Table4. MIC (mg/ml) of compounds against tested fungi
Minimum inhibitory concentrationug/ ml)
Compounds | C. albicans K C. S B. M. pachydermatis
rusei | cinerea
6b 500 315 62.5 250
6c 315 62.5 125 500
6e 315 62.5 250 500
6h 62.5 250 500 315
6i 315 62.5 250 125
6k 62.5 250 500 125
6m 125 315 62.5 250
6p 62.5 125 250 500
6q 125 315 250 125
6r 15.62 62.5 15.62 315
Fluconazole >100 12.5 ni 12.5
Ketoconazole 25 15 25 15
ni = no inhibition.
Table5. In-vitro antioxidant activity of compounds 6a-t in DPPH method
Compounds Concentration (ug/ml)
25 50 75 100 [
6a 73.78+0.21| 76.96+0.4] 80.88+0.50 82.96 #80,.615.01 + 0.23
6b 51.97+1.73| 57.75+1.10 60.92+0.97 64.99 #81522.68 + 1.47|
6c 52.85+1.19| 55.75+0.8) 59.35+0.99 64.31 +0{694.65 +1.08
6d 70.68+0.30| 73.78+0.5]1 75.86 +0.60 80.88 00|816.24 + 0.47|
6e 51.55+0.81| 54.66+1.32 57.74 +0.92 62.7541]021.45+0.36
6f 61.85+1.38| 65.86+1.14 70.83 +1.50 74.6988(0. 17.73+1.08
69 66.89+1.07| 68.69+0.74 73.78 +1.26 78.799€1|016.23 +1.01]
6h 51.76 +1.18| 54.68+0.8) 58.47 +0.98 63.65#0|624.99 + 1.07|
6i 63.85+1.05| 6891+1.40 72.89 +0.84 76.88641. 19.55+1.08
6j 48.99+0.67| 5295+1.28 56.93 +0.58 61.8980|826.33+1.17
6k 48.99+0.67| 5297+1.28 56.91 +0.58 62.8880|826.77 £1.14
6l 70.84+0.12| 74.77+03fy 76.92 +0.40 80.59640} 15.15+0.53
6m 60.55+1.08| 63.75+1.29 67.85 +1.58 70.55#0}820.35 + 0.55
6n 47.34+0.95| 49.48+1.25 52.76 + 1.1 55.64.311 27.58+0.72
60 60.95+0.60| 64.84+12y 6932+124 73.85+1{307.56+1.17
6p 54.72+1.19| 58.65+0.8)0 62.85 +1.49 66.65#0|822.83 +0.69
69 54.83+0.93| 56.88+1.48 60.34+0.82 65.74+1|185.34+0.47
6r 56.79+1.10| 61.68+1.1y 65.86+0.80 70.11+70.818.49 +0.70
6s 67.96+1.27| 7199+1.4] 7398+1.58 78.9461|018.22+1.11
6t 67.89+0.20| 72.96+0.3fy 74.91+0.60 78.72+00.616.01 +0.50
Ascorbicacid | 80.79+0.07| 81.77+0.32 83.88+0.37 85.78 +0]|444.33 £ 0.40
Blank - - - - -
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Table6: Thein vitro antioxidant activity of compounds 6a-t in nitric oxide (NO) method

Compounds Concentration (ug/ml)
25 50 75 100 16
6a 75.96 + 0.21| 80.85+0.40p 81.88+0.52 83.9340{713.89+0.70
6b 68.48+ 0.93| 70.54+1.39 7453+0.98 79.2561|219.57 +1.09
6c 60.86 +1.56| 63.57+1.22 67.85+1.32 72.68 +0{720.36 + 0.97
6d 70.21 +0.77| 71.94+0.8Y 75.85+1.01 80.52€1|315.63+0.50
6e 60.46 +1.55| 62.78+1.21 66.86+1.831 71.83+£0|720.21+0.96
6f 58.90+1.30| 64.98+156 68.92+0.J0 71.95+1|046.97 +0.82
69 68.32 +0.80| 71.23+1.01 74.84+1.82 78.759€1|215.36 +0.88
6h 62.78 £+1.42| 66.89+159 70.58+0.J9 73.6821{120.69+0.99
6i 63.84 +1.34| 71.79+1.26 76.84+1.07 78.489€0(718.89+1.14
6j 51.99 +1.36] 54.98+1.24 5895+0.J3 62.8681{021.52+1.06
6k 62.86 +1.59| 63.68+1.28 69.86+1.39 72.68+0|721.78+0.99
6l 72.93 +0.20| 76.87+0.30 80.11 +0.50 82.86 60|614.35 + 0.50
6m 67.75 £+0.92| 69.91+138 73.65+0.97 78.77$51{219.13+1.08
6n 52.78+1.37| 55.89+1.25 59.68+0.7T4 63.68+1|021.99 +1.07
60 68.67+£0.10| 73.95+0.26 78.89+0.45 80.85+0|615.67 + 0.83
6p 61.86 +1.41| 65.99+158 70.22+0.Y8 72.9641|120.22 + 0.98
6q 61.98+158| 6288+1.2Y 6894+1.38 71.77£0|7@0.99 +0.98
6r 62.95+1.33| 70.92+125 7594+1.06 77.88 80.718.12+1.13
6s 61.75 +1.10| 66.79+1.50 71.99+1.830 76.88620. 17.24+ 1.18
6t 70.79 £ 0.20] 7594+0.3y 79.86+0.58 81.99.790 15.33+0.80
Ascorbicacid | 82.89+0.14| 83.87+0.31 86.89+0.46 88.96#40.713.33+0.50
Blank - - - - -

Table7 Thein vitro antioxidant activity of compounds 6a-t in hydrogen peroxide (H,O) method

Compounds Concentration (pg/ml)
25 50 75 100 (%3
6a 61.99+1.01 64.98+1.200 66.84+0.50 70.15+0J60 .885 0.48
6b 53.87+1.18 57.83 + 0.9§ 61.97 +1.48 65.84 + 0/862.22 + 0.68
6c 51.99+1.18| 54.88 +0.8§ 58.96 +0.98  63.75+0|684.33+1.07
6d 61.75+0.20| 64.78 £0.5] 66.95 + 0.60 69.74 £+ 0{708.11 £ 0.21
6e 54.72+1.19 58.65 + 0.89 62.85 +1.49 66.65 + 0{872.82+ 0.69
6f 59.23+0.81| 60.98 +1.5] 65.74+1.01  69.25+1|319.13+1.17
69 59.86 +1.27 62.14 +1.12 66.79 + 1.01 70.95 +1|507.83 £ 0.70
6h 52.85+1.19| 55.73 +0.8¢ 59.31+0.99 64.33£0|624.67 +1.08
6i 59.92 +1.07] 62.79 +1.2§ 66.93 +1.57 69.91 £0{820.22 + 0.54]
6j 49.55+0.68| 53.95+1.29 57.671+0.59 63.9290[825.77 +1.15
6k 49.94 +0.68| 53.88 +1.29 57.77+0.59 62.76 £0|826.97 +1.18
6l 64.85+0.20| 67.13 £ 0.4( 70.85 +0.51 75.78 + 0{746.01 £ 0.90
6m 50.81+0.80| 53.95+1.3] 56.82+0.71  61.99 +1|021.17 +0.35
6n 46.88+ 0.94] 4895+ 1.24 5199+ 1.21 54.84.31| 27.28+0.72
60 60.11+0.81| 61.33+1.5] 66.21+1.01  70.01+£1|319.01+1.17
6p 50.12+1.18| 53.05 +0.89 57.18+ 0.98 62.26 #01624.13 +1.07
6q 55.39+0.94| 57.89 +1.44 60.99 + 0.83 65.77 + 1{185.13 + 0.48
6r 55.87+1.04| 60.13 +1.1] 62.86+1.40 66.57 #1}420.05+1.01
6s 62.96 +0.31| 64.98 + 0.4 67.94 + 0.66 71.93 +0{789.33 +1.27
6t 63.86 +1.07| 66.79 +1.2] 68.69+0.51 71.82+0|616.15+0.51
Ascorbic acid 75.31+0.15 77.11+0.27 81.01 + 0.58

85.05+0/64 12%0.21

Blank - - -

Free radicals play a very important role in thehpgenesis of various human diseases and agingoth groducts
free radicals also cause damage, resulting in dsmitaste and shelf life. Antioxidants are therefprotecting
against free radicals and save health. In thisestnthe aim of our study was to explore the masept antioxidant
and examine the factors that give a picture armbéish the antioxidant activity with frequent commipan to various
pyrimidone tagged phenyl thiadiazoles. Consequetitly synthesized compounds screened for antiokaleivity
through differenin vitro models such as DPPH, NO;®} andLPO free radical scavenging activity. Observing the
results indicated that, few of the tested compouaws significant in their antioxidant propertiesarttularly
compound$a and6l having methoxy and methyl group at the para pmsitespectively, were most efficient among
the series with its 163 value almost comparable with the standard drugrascacid in all the above methods

The DPPH radical scavenging assay is widely useadvigstigate the radical scavenging activitiesenfesal natural
as well as synthetic compounds. The scavengingityctias been studied in the process of hydrogemadtansfer
to the stable free radical DPPH to compare theviactof compounds under investigation with thattbé widely
known antioxidant parameter. The free radical sagwe activity of DPPH is a stable free radical rabm
temperature and accepts an electron or hydrogecatad become a stable diamagnetic molecule. Edeiation
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capability of DPPH radicals was determined by daesed absorbance at 517 nm, which is induced bgadidints.
The compound®a and 6l shown IG, values of 15.01, and 15.4&/ml respectively, compared to the standard
ascorbic acid 14.3gg/ml.

NO has also been involved in a variety of biolobfcactions, including neurotransmission, vasciiameostasis,
antimicrobial, and antitumor activities. Despite thossible beneficial effects of NO, its contributito oxidative
damage is also reported. This is due to the fadtNO can react with superoxide to form the perdaxiya anion,
which is a potential oxidant that can decompogeréaluce OH and NGn NO scavenging assay the compouéas
and 6l exhibited 1G, values of 13.89 and 14.83§/ml respectively, compared to the standard ascabid 13.33
ug/mil.

The damaging action of hydroxyl radicals is th@msgest among free radicals. In biochemical systasoseroxide
radical is converted by superoxide dismutase tordgeh peroxide, which can subsequently generateragty
reactive hydroxyl radicals in the presence of ¢eri@nsition metal ions. Further, hydroxyl raditals the capacity
to cause DNA strand breakage and leads to mutafidrescompound6a and6l displayed highest hydroxyl radical
scavenging activity with 165 values of 15.88 and 16.Qy/ml respectively, compared to the standard ascatid
15.12pg/ml.

LPO refers to the oxidative degradation of lipittsis the process in which free radicals steal tetes from the
lipids in cell membranes, resulting in cell damagemarkably the same compour@dsand6l revealed highest LPO
activity with 1G5 values of 16.21 and 16.2%g/ml respectively, compared to the standard ascaabid 15.16
pg/ml. In summary, the compounds having electronatinog group such as methyl and methoxy are actigati
antioxidant property with good results comparablehWCs, of the standard. At the same time, compound with
electron withdrawing group like halo and nitro éitéd less antioxidant activity. The results anenmarized in
Table 5-8.

Table8 Thein vitro antioxidant activity of compounds 6a-t in lipid peroxidation method

6t 75.78 +0.28| 80.01 +0.3] 82.84 +0.5
Ascorbicacid | 77.94+0.18| 78.78 +0.2§ 82.94 £ 0.6

85.92/40. 16.78 +0.56
86.93 + 0.685.16 + 0.26

Compounds Concentration (pug/ml)
25 50 75 100 I&
6a 70.11£0.85| 72.75+ 1.04 75.96 +1.38 80.84 +1.246.21 + 0.92
6b 60.84 £1.52| 61.95+1.2] 67.99+1.31 72.85+0.720.31+0.94
6c 52.82 +0.87| 55.72 +1.37 58.73+0.76  63.64 +1.032.75 + 0.40
6d 66.99 £ 0.87| 68.92 + 1.34 72.98+0.92 77.99 +1.187.33+1.02
6e 62.49 +1.53| 63.22 +1.22 69.98+1.32 74.67 £0.721.25 +0.95
6f 58.37+1.26| 61.37+1.18 67.58+1.03 68.6741518.11+0.71
69 61.78+1.14| 66.37+152 71.937+1.86 76.5680.617.11+1.12
6h 45.79 +0.56] 50.83 +1.2(¢ 53.99+0.52 59.87 80.723.26 +1.01
6i 55.72+1.09| 61.73 +1.1§ 66.75+0.85 70.48 +0.929.68 +0.73
6j 43.15+0.85| 44.45+1.1] 47.78+1.21 50.88 +11335.20 + 0.58
6k 64.94 £1.64| 67.95+ 1.3( 71.96+1.40 76.89+0.735.22 +1.18
6l 70.91+£0.33] 73.88 +£0.51 76.94+0.67 81.91+0.836.25 +0.50
6m 50.92 +0.86] 53.86 +1.34 56.95+0.75 61.91 £1.020.11 + 0.40
6n 43.76 £0.85| 44.77 £1.11 47.91+1.21 50.96 + 11325.32 + 0.58
60 61.93+1.14| 66.88 +1.52 7194+1.36 76.84+0687.35+1.12
6p 52.82+0.87| 55.72 +1.31 58.73+0.716  63.64 +1.032.75 + 0.40
6q 46.30+0.57| 51.23 +1.2( 54.92 +0.53 60.32+0.793.73+1.01
6r 54.99+1.08| 60.89 +1.11 65.88+0.84 69.77 £0.919.23+0.72
6s 59.85+1.27| 62.85+1.14 66.65+1.04 69.7921518.50+0.71
7
2

CONCLUSION

In conclusion, our study shows a strong evidenecdtfe antimicrobial and antioxidant activities ofripnidinone
analogues. It is interesting and significant toerfodbm the data that thiadiazole substituted pydinine compounds
exhibit antimicrobial and antioxidant activity maielevant to the reference compound against théstr
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