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ABSTRACT

In current perspective of time there is a need to develop new compounds having great therapeutic potential. In the
present research work different antioxidant and thrombolytic activities of sulfonamide derivative synthetic
compounds were screened out. Sulfonamides are enthusiast to a biologically very important category of compounds
and are under consideration of many pharmacologists and synthetic chemists. By keeping in view the prominence of
sulfonamide derivative compounds were tested for their antioxidant properties through DPPH free radical
scavenging abilities and oxidative DNA damage protection assays. It was observed that all the tested compounds
showed good to moderate antioxidant potential. Smilarly, the thrombolytic effect was screened out through in vitro
clot lysis activity which indicated that such synthetic derivatives have biological potential and could be integrated in
drug formation for achievement of therapeutic goals.
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INTRODUCTION

Various antioxidants are reported from natural, isgnthetic and synthetic sources for example qtiardiom
plants, by derivation from natural sources likeligadcid esters and purely synthetic antioxidaike Butylated
hydroxyl toluene (BHT) which is a derivative of plu respectively. All of these antioxidant composnare
frequently used in pharmaceuticals and food inthstiNew compounds having antioxidant propertiesvels as
other therapeutic potential are of great importarideere is a need to develop new pharmacologicatiyve
compounds with multiple therapeutic goals havingoxidant properties and low toxicities. Althougknghetic
drugs have many adverse effects but pharmaceuwtsahrch is going on to minimize such adverse tffec to
remodel the existing synthetic medicine in a waprevent their adverse reactions in body (Ablegal., 2014).

The sulphonamides play central role in pharmacalutitdustry and work as anticonvulsant, antivieattifungal
agents as well as enzyme inhibitors. Aryl sulfordasi are used in opposition to tumor cell linesniCélly,
sulfonamides are typically used to treat varioye$yof gastrointestinal, and urinary, infectionisef take action as
anticancer agents and inhibitors of carbonic ardelr which is the origin for cancer. The dynamicdoin the
creation of sulfonamides is the empathy of nitrogésm of amine for the sulfonyl group of sulfonylide and
therefore is the most generally in use methodHeir tsynthesis (Abbast al., 2015).
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EXPERIMENTAL SECTION

Antioxidant assay by DPPH Scavenging Activity

DPPH assay was done by using 1-diphenyl-2-picryighgreagent and BHT was used as standard. In 1imL o
(0.0004% DPPH solution in methanol), add 10 pLest tcompound solution and incubated for half houdark
after incubation take spectrophotometric readingldt nm. DPPH solution without test compounds taehlank.

I % = (A blank_A sample/A blank) x100
Percentage DPPH radical scavenging activity pravigeeabove mentioned formula (Bogiral., 2006).

Oxidative DNA damage protection assay

CT-DNA (Calf thymus) 0.5 pgl was taken and it was diluted up to two folds as @g/3uL) with 50 mM
phosphate buffer with pH 7.4. 20 uL of diluted sit® was transferred to the microeppendorf tube fedd by 20
ML of stock solution of the selected synthetic commds in the final reaction mixture. 3 pL of TAEftew, 4 pL of
30% HO.and 4 pL of 0.2 M FeS@ere added successively. Negative control of 20ofidiluted ctDNA and
positive control without any protectant were usedssay.

First 1X TAE buffer was prepared by dissolving 10 &0 X buffer in 490 mL of distilled water. Then 186lution

of agarose gel in 1X TAE buffer was prepared bgalisng 1 g agarose in 100 mL of 1x TAE buffer. mhewas
heated in oven for 1 min so that a homogenous maxtuas formed. This was slightly cooled to bearable
temperature. Then 20 pL of staining ethedium brentige was added to agarose gel solution. This telsesl and
poured in gel tray of gel electrophoresis systehis Was allowed to solidify for 30 min. After safidation the 1X
TAE (gel running buffer) was poured to such levettboth of electrodes were dipped in buffer. Afterubation
3uL of loading dye (Bromophenol blue) was addeddoh reaction mixture. Then these samples weredtbadto
the wells made with the help of comb on 1% agamslecontaining TAE buffer and ethedium bromide. lEac
reaction mixture with column was run horizontally TAE buffer at 100 volts for 45 minutes in gelatfephoresis
system.

The gel was photographed under UV light using gatutnent system (SynGene, England). For each run, a
molecular marker, a negative control and positivatml| were loaded, as well as various antioxidashtments
(Nooret al., 2014).

Thrombolytic assay:
The solution of synthetic compounds (10 mg/mL) iIMBO and added to the micro ependroff tube contgitire
clot to check thrombolytic activity. The strepto&se was used as a positive control for this stiRiyrgad et al.,
2006).

RESULTS AND DISCUSSION

Novel sulfonamide derivative which are made fronodotive benzodioxane, acetamide and chlorobenzyle
sulfonamide moieties with side chain benzene ringthyl, ethyl, ethoxy and methoxy group substituticon
benzene ring different orientations. All of the étional groups attached to the parent moleculerparated new
properties to derivative molecule which was elatemtaby antioxidant and thrombolytic properties. Gtess of
antioxidant and thrombolytic activities are recatdm Table 1. The aim of this study was to synthesi
pharmacologically more potent compounds and toysthd effect of substitutions of functional grougdsdifferent
orientations. In the present piece of researchofallg series of twelve derivatives of N-(2, 3-Dihgel, 4-
Benzodioxan-6-yl)-4-chlorobenzene sulfonamide-Ntatéde synthetic compounds were evaluatedirbyitro
assays.

Antioxidant studies of synthetic compounds by DPPtassay

Antioxidant activity of synthetic compound serieasrxchecked by DPPH free radical scavenging capaftte test
compound. 1, 1-Diphenyl-2-picryl-hydrazyl is a deafree radical which is soluble in methanol andtinradical
form it existed in violet color while on reductidgnturned its color to yellow coloration. Capacifantioxidants to
reduce the DPPH radical is directly related taitdoxidant activity (Brand-Williamst al., 1999).
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Figure 1: Percentage DPPH scavenging activity of iseted sulfonamide derivative synthetic compounds

Antioxidant studies of Sulfonamide derivative compds showed that all the compounds of sulfonametes
showed good antioxidant activities as shown in &abland graphically in Figure 1. Among these compou
CAM10 showed maximum antioxidant activity that wé&85%. The antioxidant activity of these compouacs
might be due to proton donating ability. In caseC#fM10 molecule one methyl group is presenPata position
away from electronegative nitrogen. Inductive eff@ay be responsible for ease of departure of pristim methyl
group which is attacked by DPPH free radical havdnginglet electron. On reduction of DPPH free cafliit
changed its color from violet to yellow and thidazachange was analyzed spectrophotometricallyaatewength of
517nm. Results were calculated as percentage DE&ersging or Percentage antioxidant activity. Cabe¢ion

of test compound was 10 mg/mL of DMSO. While theaantration of DPPH was 0.004% in methanol (Villeno
al., 2007).

DNA damage protection ability of synthetic compound

This study was intended to evaluate antioxidant@dative DNA damage protection properties of snémide of
synthetic compoundsh vitro using appropriate models to offer scientific bamsigl to justify their folkloric use as
medicines. Hydrogen peroxide,®} is a n oxidizing agent produced inside the livbaglies which inactivate some
body enzymes directly by oxidation of amino aciiblti{-SH) groups, present in backbone of enzymet(lasfd
Moller, 2006). Oxidative alteration in enzymatioactive functional thiol group resulted in enzymadtivation.
H,0, can easily cross cell membranes upon entry irtellait reacts with iron (F€) and copper (Cd) and yield
hydroxyl free radicals which further attacked owrholecules like proteins, lipids and DNA (Colognatoal.,
2006). Thus, removing of @, is very important for protection of biomolecule(8 et al., 2008). Our synthesized
series of compounds were checkedbyitro oxidative DNA damage protection assay as follows
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1Kb Ladder, Negative Control, Positive control, $derProtected DNA

Figure 2. DNA damage protection assay of Sulfonamidseries synthetic compounds.4 1kb ladderP= pure
ctDNA, H= ctDNA+ H,0,+FeSQ, 1= CAM 1 + ctDNA+ HO,+FeSQ,2= CAM 2 + ctDNA+ HO,+FeSQ, 3=
CAM 3 + ctDNA+ HO,+FeSQ, 4= CAM 4 + ctDNA+ HO,+FeSQ, 5= CAM 5 + ctDNA+ HO,+FeSQ, 6=
CAM 6 + ctDNA+ HO,+FeSQ, 7= CAM 7 + ctDNA+ HO,+FeSQ, 8= CAM 8 + ctDNA+ HO,+FeSQ, 9=
CAM 9 + ctDNA+ HO,+FeSQ, 10= CAM 10 + ctDNA+ HO,+FeSQ, 11= CAM 18 + ctDNA+ HO,+FeSQ,
12= CAM 22 + ctDNA+ HO,+FeSQ,

Pure ctDNA formed an intact band in lane P whicls wansidered as negative control and in lane H &tivds

subjected to Fenton reaction in which productiomydroxyl free radicals attacked on DNA and fragtagan of
ctDNA was occurred. This destruction of ctDNA canvisualized by smear formation of fragmented DMAane
H. In the presence of Fenton reagents and ctDNlarie 1 to lane 12 showed no smear formation ohisbgnear
formation in lane 3 and 4. This protection of ctDMAthe presence of Fenton reagents in reactiotung>xshowed
the oxidative DNA damage protection potential of aest compounds of sulfonamide series. This dgtiid

possibly due to presence of methyl groups which ofégr their hydrogen to hydroxyl free radicals areltralize
them to render ctDNA intact from hydroxyl free realioxidative attack. Another possible reason liis activity is
due to presence of electron withdrawing groups sikdlonamide moiety, halide group like chloride amide group
present in all members of sulfonamide series off@tic compound (Silvat al., 2006).

EECEriri
R
ST

AL LN

%age Thrombolytic
activity
N
o

(o

0@
S E
% R

Cq
CV
%,
(a4
K3
,
s,
%,

C

Sulfonamide derivative synthetic compounds (codes)

Figure 3: Percentage Thrombolytic activity of Sulfmamide derivative synthetic compounds

In vitro thrombolytic ability of synthetic compound s

In vitro clot lysis assay is performed to assess the tespound potential to lyse a blood clot. In this Inoek fresh
blood drawn from vein of healthy volunteer and mald milliliter in Eppendorf. Blood was allowed d$tand for an
hour to form a complete clot and blood serum wasesge out. Serum was pipetted out and weight dfveés
determined by subtracting the weight of the clattaming Eppendorf tube and an empty Eppendorf.tafter that
sample to be analyzed for its thrombolytic potdntias poured on blood clot and incubated for theers at 37°C.
Test sample may interact with clot fibrin threadiissolve it and slashing of clot occurred. Liqutifan of clot after
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lysis was aspired off by the help of pipette. Diéiece in weight of clot before and after lysis githe results of
thrombolytic activity of respective test sample.sRBlés are shown in Table 1. and graphically demates in

Figure 3.
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Table 1. Antioxidant and Thrombolytic potential of selected sulfonamide derivatives

Figure 4. Thrombolytic activity of Sulfonamide derivatives

Percentage DPPH free

Srno. Compounds Structure, Chemical formula & molecular radical scavenging Percentage Thrombolytic
Code weight activity
Mean + S.D .
HaC CH3 Mean £ S.D
TH
1 CAM1 63.33+1.04 35.78 + 1.06

Cu4H2:CIN,OsS (48697g/m0|)

CH3

N
2 CAM 2 |c 31.22+1.02 32.33+1.03

C24H2‘_C|N2055 (486 97g/m0|)

CH3

HsC NH

3 CAM3 N 30.60+ 1.44 31.46£0.70

C24H2‘_C|N2055 (486 97g/m0|)
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4 CAM4 CHs 2O 42.9F+0.57 30.03+0.33

C24H23C|N2058 (48697g/m0|)

CHs

NH

5 CAMS ‘ 62.9T + 1.55 26.86+ 0.46

Hz‘o

[:jjz ava

Co4H2:CIN,OsS (48697g/m0|)

CHy

6 CAM6 ‘ 16.01 £ 0.59 17.32+1.72

CH2 o
\

sz °‘

Co4H2:CIN,OsS (486 97g/m0|)

7 CAM7 2N 42.12+0.79 22.63+1.07

O

C24H1gC|N2058 (458 ng/mol)

(D=O

O

CH,

N
8 CAMS8 (l; 37.53+0.58 27.21+1.15

OO~

C2:H21CIN,OsS (472 94g/m0|)

CHs

9 CAM9 68.09 +0.88 19.18+0.71

HZ‘O

SSMAA

C2:H2:CIN,OsS (472 94g/m0|)
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10 CAM10 N 77.85+1.21 20.25+ 0.86

C23H21C|N2058 (47294g/m0|)

CoHs0x :
NH

11 CAM18 o CH, o 32.26 +£0.80 22.59+ 0.66

C24H23C|Nzoes (50297g/m0|)
: :OCH3
H

12 CAM22 2N 57.89'+0.91 30.17+ 0.57

C23H21C|N2068 (48894g/m0|)
13 Butylated Hydroxy Toluene (BHT) 91.21 +0.29 Fkk
14 Streptokinase il 75.30 £+ 0.32

S.D= Sandard Deviation, *Means sharing similar alphabet letters are statistically non-significant (P>0.05).

CONCLUSION

Sulfonamide derivative test series of compoundsweldo satisfactory antioxidant properties along witiid
thrombolytic activity. Biological activities wereeened out bin vitro assay procedures. Up till now our research
findings suggested that these chemicals are gotidxatant agents and by doing some modificationgheir
structure upon incorporation of active functionabuyps these compounds may exhibited increase iir the
thrombolytic potential. These findings could heldhr the research field of medicinal chemistry.
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