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ABSTRACT

A series of novel 3-alkyl(aryl)-4-[ 3-ethoxy-2-(4-toluenesulfonyl oxy)-benzyliden-amino] -4,5-dihydro-1H-1,2,4-
triazol-5-ones (4a-i) were synthesized from the reactions of 3-alkyl(aryl)-4-amino-4,5-dihydro-1H-1,2,4-triazol-5-
ones (2a-i) with 3-ethoxy-2-(4-toluenesulfonyl oxy)-benzaldehyde (3). The new compounds were characterized using
by IR, *H-NMR and *C-NMR spectral data. In addition, the synthesized compounds were analyzed for their in vitro
potential antioxidant activities in three different methods, including reducing power, free radical scavenging and
metal chelating activity. These antioxidant activities were compared to those from standard antioxidants, such as
EDTA, BHA, BHT and a-tocopherol.
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INTRODUCTION

1,2,4-Triazole and their derivatives are reportedpbssess a broad spectrum of biological actividesh as
antimicrobial, anti-inflammatory, hypoglycemic, aittal, antifungal, analgesic, antihypertensivetitamor, anti-
HIV and antioxidant properties [1-9]. In additisseveral articles reporting the synthesis of somaydenamino-
4,5-dihydro-H-1,2,4-triazol-5-one derivatives have been publisf9]. Furthermore, antioxidants are extensively
studied for their capacity to protect organisms astls from damage induced by oxidative stresser8ists in
various disciplines have become more interestedein compounds, either synthesized or obtained frataral
sources, which could provide active componentsrevgnt or reduce the impact of oxidative strescelfs [10].
Exogenous chemicals and endogenous metabolic mes@s human body or in food system might produgkiy
reactive free radicals, especially oxygen derivetiaals, which are capable of oxidizing biomolesul@sulting in
cell death and issue damage. Oxidative damagesmagnificant pathological role in human diseases.example,
cancer, emphysema, cirrhosis, atherosclerosis ghdtia have all been correlated with oxidativendage. Also,
excessive generation of reactive oxygen speciescedl by various stimuli and which exceeds the aittant
capacity of the organism leads to a variety of pplilysiological processes such as inflammation, edes)
genotoxicity and cancer [11].

In the present study, due to a wide range of agijiins to find their possible radical scavenging antioxidant

activity, the newly synthesized compounds were stigated by using different antioxidant methodobdsgil,1-
diphenyl-2-picryl-hydrazyl (DPP#ifree radical scavenging, reducing power and nattelating activities.
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MATERIALS AND METHODS

Chemicals and Apparatus

Chemical reagents used in this paper were bought erck AG, Aldrich and Fluka. Melting points wetaken
using an Electrothermal Melting-point Apparatusaim open capillary tube and were not corrected. imfrared
spectra were recorded on a Perkin Elmer Instrum@pestrum One FT-IR spectrophotomett.and*C NMR
spectra were determined in deuterated dimethylogidé with TMS as internal standard using a Bruker
spectrophotometer at 200 MHz and 50 MHz, respdgtive

Synthesis of 3-alkyl(aryl)-4-[3-ethoxy-2-(4-toluensulfonyloxy)- benzylidenamino]-4,5-dihydro-H-1,2,4-
triazol-5-ones (4a-i)

3-Ethoxy-2-hydroxybenzaldehyde (0.01 mol) dissolvad ethyl acetate (100 mL) was reacted with p-
toluenesulfonyl chloride (0.01 mol), and to thisusion was slowly mixed triethylamine (0.01 mol) btirring at O-

5 °C. Stirring was continued for 2 h, and aftett tih& mixture was refluxed for 3 hours and filter&te filtrate was
evaporatedn vacuo, and the crude product was washed with water @&cdystallized from ethanol to afford
compound3. Yield 92%, mp 116-117 °C; IR( cm™): 2887 and 2765 (CHO), 1687 (C=0), 1363 and 1583))
819 (1,4-disubstituted benzenoid ring). Then theesponding compoun® (0.01 mol) was dissolved in acetic acid
(20 mL) and by treated 3-ethoxy-2-(4-toluenesulfory)-benzaldehyde3) (0.01 mol). The mixture was refluxed
for 1.5 hours and then evaporated at 50-55rf@acuo. A few recrystallizations of the residue from etbbhgave
pure compoundda-i as uncolored crystals.

3-Methyl-4-[3-ethoxy-2-(4-toluenesulfonyloxy)-benzZydenamino]-4,5-dihydro-1H-1,2,4-triazol-5-one (4a)

Yield 92%, mp. 245-246 °C. IR (KBr) cm3171 (NH); 1696 (C=0); 1596 (C=N); 1341 and 115D,); 856 (1,4-
disubstituted benzene ringH NMR (200 MHz, DMSOs): & 1.15 (3H, t,J = 6.80 Hz, OCHCH,), 2.25 (3H, s,
CHj3), 2.35 (3H, s, PhC¥), 3.92 (2H, qJ = 6.80 Hz, OCHCHj), 7.27 (1H, dJ = 8.40 Hz, Ar-H), 7.38-7.42 (3H, m,
Ar-H), 7.49 (1H, dJ = 8.00 Hz, Ar-H), 7.71 (2H, dl = 8.40 Hz, Ar-H), 9.62 (1H, s, N=CH), 11.83 (1HNH). *C
NMR (50Mz, DMSO¢dg): 6 151.73 (triazole €), 147.60 (N=CH), 145.63 (triazole;)C [150.73, 144.05, 137.39,
132.21, 129.81 (2C), 128.75, 128.22, 128.14 (2QY, 27, 116.48] (arom-C), 64.23 (OgEH,), 20.94 (PhCH),
13.99 (OCHCH), 10.95 (CH).

3-Ethyl-4-[3-ethoxy-2-(4-toluenesulfonyloxy)-benzytienamino]-4,5-dihydro-1H-1,2,4-triazol-5-one (4b)

Yield 93%, mp. 220-221 °C. IR (KBr) cm3175 (NH); 1694 (C=0); 1591 (C=N); 1353 and 115D,); 854 (1,4-
disubstituted benzene ringH NMR (200 MHz, DMSOsdg): 6 1.17 (3H, tJ = 7.60 Hz, CHCH), 1.21 (3H, tJ =
7.20 Hz, OCHCHg), 2.35 (3H, s, PhC}¥), 2.62 (2H, g =7.60 Hz, CHCHjy), 3.93 (2H, gJ = 7.20 Hz, OCHCHj),
7.27 (1H, dJ = 8.40 Hz, Ar-H), 7.36-7.42 (3H, m, Ar-H), 7.48H1d,J = 8.00 Hz, Ar-H), 7.71 (2H, d = 8.40 Hz,
Ar-H), 9.61 (1H, s, N=CH), 11.86 (1H, s, NHY¥C NMR (50Mz, DMSOds): 5 151.77 (triazole €, 147.80
(N=CH), 147.56 (triazole £}, [150.90, 145.61, 137.43, 132.22, 129.82 (2CRB.12, 128.25, 128.15 (2C), 117.18,
116.48] (arom-C), 64.26 (OGBH;), 20.95 (PhCH), 18.39 (CHCHj), 14.00 (OCHCHz), 9.97 (CHCHy).

3-(n-Propyl)-4-[3-ethoxy-2-(4-toluenesulfonyloxy)-benzydenamino]-4,5-dihydro-1H-1,2,4-triazol-5-one (4c)
Yield 83%, mp. 217-218 °C. IR (KBr) ¢m3169 (NH); 1691 (C=0); 1590 (C=N); 1335 and 115®,); 851 (1,4-
disubstituted benzene ringH NMR (200 MHz, DMSOds): 8 0.97 (3H, t,J = 7.20 Hz, CHCH,CH;), 1.15 (3H, t,
J=7.20 Hz, OCHCHjy), 1.68 (2H, sext) = 7.20 Hz, CHCH,CHj), 2.35 (3H, s, PhC#), 2.60 (2H, tJ = 7.20 Hz,
CH,CH,CHj3), 3.92 (2H, gJ = 6.80 Hz, OCHCH,), 7.27 (1H, dJ = 8.40 Hz, Ar-H), 7.37-7.42 (3H, m, Ar-H), 7.48
(1H, d,J = 8.00 Hz, Ar-H), 7.72 (2H, d] = 8.40 Hz, Ar-H), 9.62 (1H, s, N=CH), 11.86 (1H,NH). *C NMR
(50Mz, DMSOs): 6 151.83 (triazole €}, 147.62 (N=CH), 146.75 (triazole;)-[150.90, 145.66, 137.51, 132.30,
129.89 (2C), 128.86, 128.34, 128.20 (2C), 117.21%.35] (arom-C), 64.32 (OGKH;), 26.63 (CHCH,CHj),
21.03 (PhCH), 18.86 (CHCH,CH,), 14.05 (OCHCHs5), 13.50 (CHCH,CHs).

3-Benzyl-4-[3-ethoxy-2-(4-toluenesulfonyloxy)-bentiglenamino]-4,5-dihydro-1H-1,2,4-triazol-5-one (4d)

Yield 90%, mp. 204-205 °C. IR (KBr) ¢m3173 (NH); 1696 (C=0); 1591 (C=N); 1350 and 1189,); 833 (1,4-
disubstituted benzene ring); 748 and 715 (monoRkutest benzene ringp 1.15 (3H, t,J = 6.80 Hz, OCHCHj),
2.29 (3H, s, PhC}), 3.93 (2H, qJ = 6.80 Hz, OCKICH,), 4.02 (2H, s, CkPh), 7.25-7.40 (9H, m, Ar-H), 7.44 (1H,
d, J=8.00 Hz, Ar-H), 7.63-7.65 (2H, m, Ar-H), 9.51H1s, N=CH), 11.97 (1H, s, NH}*C NMR (50Mz, DMSO-
ds):  151.86 (triazole €), 147.40 (N=CH), 146.10 (triazoles};[150.74, 145.60, 137.62, 135.71, 132.28, 129.86
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(2C), 129.86 (2C), 128.91 (2C), 128.72, 128.45,32§2C), 128.09 (2C), 126.81, 117.17, 116.59](a®), 64.33
(OCH,CHj), 30.99 (CHPh), 20.98 (PhC}), 14.08 (OCHCHL).

3-(p-Methylbenzyl)-4-[3-ethoxy-2-(4-toluenesulfonyloxybenzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-5-
one (4e)

Yield 93%, mp. 177-178 °C. IR (KBr) cm3174 (NH); 1698 (C=0); 1591 (C=N); 1353 and 1189D,); 853 (1,4-
disubstituted benzene ringd NMR (200 MHz, DMSOds): 6 1.15 (3H, t,J = 6.80 Hz, OCKCH), 2.27 (3H, s,
PhCH), 2.29 (3H, s, PhC#), 3.93 (2H, gJ = 7.20 Hz, OCHCHjy), 3.96 (2H, s, ChKPh), 7.14 (2H, dJ = 8.00 Hz,
Ar-H), 7.20-7.28 (6H, m, Ar-H), 7.46 (1H, d,= 8.00 Hz, Ar-H), 7.64-7.66 (2H, m, Ar-H), 9.52H1s, N=CH),
11.94 (1H, s, NH)}*C NMR (50Mz, DMSOd): & 151.77 (triazole §), 147.29 (N=CH), 146.17 (triazole;C
[150.68, 145.54, 137.52, 135.81, 132.51, 132.2B.72 (2C), 128.91 (2C), 128.69 (3C), 128.24, 12822),
117.09, 116.50] (arom-C), 64.25 (OgEtH,), 30.49 (CHPh), 20.91 (PhC}}, 20.52 (PhCH), 13.99 (OCHCHx).

3-(p-Methoxybenzyl)-4-[3-ethoxy-2-(4-toluenesulfonylox)benzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-5-
one (4f)

Yield 81%, mp. 152-153 °C. IR (KBr) ¢m3181 (NH); 1700 (C=0); 1617, 1591 (C=N); 1351 4nd9 (SQ); 854
(1,4-disubstituted benzene ringH NMR (200 MHz, DMSOdg): & 1.16 (3H, tJ = 7.20 Hz, OCKCHj), 2.29 (3H,
s, PhCH), 3.72 (3H, s, OCH}, 3.93 (2H, gJ = 7.20 Hz, OCHCHj), 3.95 (2H, s, CkPh), 6.91 (2H, dJ = 8.80 Hz,
Ar-H), 7.24-7.29 (5H, m, Ar-H), 7.39 (1H, 3,= 8.00 Hz, Ar-H), 7.48 (1H, d] = 8.00 Hz, Ar-H), 7.66 (2H, d] =
8.00 Hz, Ar-H), 9.54 (1H, s, N=CH), 11.95 (1H, sHN*C NMR (50Mz, DMSOd): & 151.80 (triazole g,
147.33 (N=CH), 146.35 (triazoles}; [158.12, 150.72, 145.55, 137.56, 132.25, 12941), 129.80 (2C), 128.72,
128.26, 128.04 (2C), 127.40, 117.13, 116.49, 113X1)] (arom-C), 64.27 (OCKH,), 54.98 (OCH), 30.07
(CH,Ph), 20.92 (PhC§), 14.01 (OCHCHj).

3-(p-Chlorobenzyl)-4-[3-ethoxy-2-(4-toluenesulfonyloxypenzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-5-
one(49)

Yield 89%, mp. 203-204 °C. IR (KBr) ¢n3171 (NH); 1693 (C=0); 1592 (C=N); 1349 and 1{SQ,); 838, 812
(1,4-disubstituted benzene ringH NMR (200 MHz, DMSOd): & 1.14 (3H, tJ = 7.20 Hz, OCKCHj), 2.31 (3H,
s, PhCH), 3.92 (2H, gqJ = 7.20 Hz, OCHICH), 4.04 (2H, s, CkPh), 7.26 (1H, dJ = 8.00 Hz, Ar-H), 7.32-7.45
(8H, m, Ar-H), 7.67-7.69 (2H, m, Ar-H), 9.58 (1H, N=CH), 12.00 (1H, s, NH)"*C NMR (50Mz, DMSOd): &
151.82 (triazole €), 147.53 (N=CH), 145.77 (triazole;)-[150.77, 145.63, 137.59, 134.65, 132.32, 13115D,83
(2C), 129.87 (2C), 128.76, 128.39, 128.33 (2C),.1282C), 117.20, 116.60] (arom-C), 64.32 (GQCHs), 30.30
(CH,Ph), 21.01 (PhC§), 14.06 (OCHCHs).

3-(p-Chlorobenzyl)-4-[3-ethoxy-2-(4-toluenesulfonyloxypenzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-5-
one(4h)

Yield 82%, mp. 212-214 °C. IR (KBr) cm3175 (NH); 1696 (C=0); 1593 (C=N); 1349 and 1150,); 831 (1,4-
disubstituted benzene ring); 793 and 76td{substituted benzene ringd NMR (200 MHz, DMSOdy): & 1.15
(3H, t,J = 7.20 Hz, OCHCH), 2.30 (3H, s, PhC}), 3.93 (2H, g, = 7.20 Hz, OCHCH), 4.06 (2H, s, CkPh),
7.25-7.46 (9H, m, Ar-H), 7.65-7.67 (2H, m, Ar-H),58 (1H, s, N=CH), 12.01 (1H, s, NH)®*C NMR (50Mz,
DMSO-dg): & 151.78 (triazole €, 147.37 (N=CH), 145.52 (triazole;); [150.65, 145.52, 138.00, 137.55, 132.88,
132.22,130.22, 129.77 (2C), 128.99, 128.63, 128.28.04 (2C), 127.63, 126.75, 117.10, 116.55](a€), 64.25
(OCH,CHj), 30.53 (CHPh), 20.90 (PhCH), 13.99 (OCHCH,).

3-Phenyl-4-[3-ethoxy-2-(4-toluenesulfonyloxy)-benfigenamino]-4,5-dihydro-1H-1,2,4-triazol-5-one(4i)

Yield 90%, mp. 210-211 °C. IR (KBr) ¢m3164 (NH); 1699 (C=0); 1591 (C=N); 1362 and 115D,); 858 (1,4-
disubstituted benzene ring); 750 and 696 (monokutest benzene ringfH NMR (200 MHz, DMSO#dg): & 1.17
(3H, t,J =6.80 Hz, OCHCH,), 2.30 (3H, s, PhC}), 3.95 (2H, qJ = 7.20 Hz, OCHCHj3), 7.29 (1H, dJ = 8.00 Hz,
Ar-H), 7.36-7.41 (4H, m, Ar-H), 7.54-7.57 (3H, myr-N), 7.72-7.75 (2H, m, Ar-H), 7.86-7.88 (2H, m,-Ap, 9.58
(1H, s, N=CH), 12.41 (1H, s, NH}*C NMR (50Mz, DMSOd): & 151.83 (triazole €, 149.50 (N=CH), 145.66
(triazole G), [150.88, 144.32, 137.62, 132.18, 130.09, 12¢2%7), 128.47 (2C), 128.40, 128.17 (2C), 127.90 (3C)
126.32, 117.17, 116.79] (arom-C), 64.31 (QCHz), 20.94 (PhCHh), 14.00 (OCHCH,).
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Antioxidant Activity

Chemicals

Butylated hydroxytoluene (BHT), ferrous chloridePPH, a-tocopherol, 3- butylated hydroxyanisole (BHA), (2-
pyridyl)-5,6-bis(phenylsulfonic acid)-1,2,4-triazr{ferrozine) and trichloroacetic acid (TCA) wetganed from E.
Merck or Sigma.

Reducing power

The reducing power of the synthesized compounds aedsrmined according to the method of Oyaizu [12].
Different concentrations of the samples (50-250mkLg/in DMSO (1 mL) were mixed with phosphate buft@rs
mL, 0.2 M, pH 6.6) and potassium ferricyanide (16, 1%). The mixture was incubated a’60for 20 min and
afterwards a portion (2.5 mL) of trichloroacetiddal10%) was added to the mixture, which was chrged for 10
min at 1000 x g. The upper layer of solution (2.6)was mixed with distilled water (2.5 mL) and Fe@.5 mL,
0.1%), and then the absorbance at 700 nm was neghsua spectrophometer. Higher absorbance ofeetion
mixture indicated greater reducing power.

Free radical scavenging activity

Free radical scavenging effect of the compounds mvaasured via DPPHby using the method of Blois [13].
Briefly, 0.1 mM solution of DPPHnN ethanol was prepared, and this solution (1 m&$ added to sample solutions
in DMSO (3 mL) at different concentrations (50-25§/mL). The mixture was shaken vigorously and aidwo
remain at the room temperature for 30 min. Thea,ahsorbance was measured at 517 nm in a speamepdro
The lower absorbance of the reaction mixture irtdidahigher free radical scavenging activity. The PBP
concentration (mM) in the reaction medium was daled from the following calibration curve and detened by
linear regression (R: 0.997): Absorbance = (0.00C®PH) — 0.0174

The capability to scavenge the DPPH radical wasutated by using the following equation: DPRdavenging
effect (%) = (A — A/Ap) x 100, where Ais the absorbance of the control reaction, apésAhe absorbance in the
presence of the samples or standards.

Metal chelating activity

The chelating of ferrous ions by the synthesizedmounds and estimated by the method of Dinis ¢tL.4]. In the
study, all of the compounds and the standard athmts were dissolved in ethanol. Briefly, the &gsized
compounds (30-9(g/mL) were added to a 2 mM solution of Fe@H,O (0.05 mL). The reaction was initiated by
the addition of 5 mM ferrozine (0.2 mL), and thém tmixture was shaken vigorously and left standihgoom
temperature for 10 min. After the mixture had restlkquilibrium, the absorbance of the solution massured at
562 nm in a spectrophotometer. All tests and aealysere run in triplicate and averaged. The peagenbf
inhibition of ferrozine—F& complex formation was given by the formula: % Iitidm = (Ao — A, / Ag) x 100,
where A is the absorbance of the control, andisAthe absorbance in the presence of the sampksmdards. The
control did not contain compound or standard.

RESULTS AND DISCUSSION

In the study, 3-alkyl(aryl)-4-[3-ethoxy-2-(4-toluesulfonyloxy)-benzyliden-amino]-4,5-dihydrd411,2,4-triazol-5-
ones 4a-i) were synthesizedl'he starting compound®a-i were prepared as explained in the literature [15,16
Compounds 4a-i were prepared from the reactions of compoun@s-i with 3-ethoxy-2-(4-
toluenesulfonyloxy)benzaldehy@ which were obtained through the reactions of 3-et>hydroxybenzaldehyde
including 4-toluenesulfonyl chloride with triethylene Scheme )1 Nine novel 3-alkyl(aryl)-4-[3-ethoxy-2-(4-
toluenesulfonyloxy)-benzylidenamino]-4,5-dihydreil, 2, 4-triazol-5-ones4@-i) were characterized with IRH-
NMR and**C-NMR spectral data.
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Scheme 1. Synthetic route of compounds 4a-i

Antioxidant activity
The antioxidant capacities of ten newly synthesizethpoundsta-i were determined. Different processes have
been used to identify antioxidant capacities. Tiuegsses used in the paper are clarified below:

Reducing power

The compoundda-i were screened for their in-vitro reducing actastiby F&-F€** transformation in the presence
compounds samples. The reducing capacity of a cantbenay serve as a significant indicator of itsepgal
antioxidant capacityThe presence of reductants like antioxidants snbetin the antioxidant examples causes the
reduction of the F&/ ferricyanide complex to the ferrous form. Theref the F& may be monitored by measuring
the formation of Perl’'s Prussian blue at 700 nm|.[The antioxidant activity of a putative antioxidehas been
attributed to various mechanisms, among which aexgmtion chain initiation, binding of transitionetal ion
catalyst, decomposition of peroxides, preventioraitinued hydrogen abstraction, reductive capaity radical
scavenging [18]. In the present study, all of thacentrations of the compounds had a lower absoebtran the
reference antioxidants. Hereby, no activity waseobed for reducing metal ion complexes to theirdowxidation
state or for any electron transfer reaction. Theeefthe compounds did not exhibit any reductivievity.

DPPH radical scavenging activity

The scavenging of the stable DPPH radical model vddely used method to evaluate antioxidant a@fwiin a
relatively short time compared with other metholise effect of antioxidants on DPPstavenging was thought to
be due to their hydrogen donating abilifye]. DPPH is a stable free radical and acceptelactron or hydrogen
radical to become a stable diamagnetic moleculg [P@e reduction capacity of DPPH radicals was rdei of a
decrease in the absorbance at 517 nm induced loxiaints, resulting a color change from purpledtiow. In the
study, antiradical capacities of compourldsi and reference antioxidants suchoea®copherol, BHA and BHT
were detected by using DPPiethod.The newly synthesized compounds did not show saamf ability like a
radical scavenger as seen in the Figure 1. Compodibdand 4i showed very low activity in a concentration-
dependent manner. The radical scavenging effech@fcompounds and standards decreased in the ofder
tocopherol = BHA > BHT> 4i > 4b which were 73.8, 73.8, 50.8, 10.2, 5.3 (%), at highest concentration,
respectively.
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Figure 1. Scavenging effect of compounds 4, BHT, BXand a-tocopherol at different concentrations (12,5-25-3% pg/mL).

Iron binding capacity

The chelating effect towards ferrous ions by thenpounds and standards was determined. Ferrozine can
quantitatively form complexes with Fe In the presence of chelating agents, the comfulexration is disrupted
with the result that the red colour of the complkexiecreased. Measurement of colour reduction finerellows
estimation of the chelating activity of the coekigt chelator [21]. Transition metals have pivotalerin the
generation oxygen free radicals in living organidtne ferric iron (F&) is the relatively biologically inactive form
of iron. However, it can be reduced to the actigd Fdepending on condition, particularly pH [22] amxidized
back through Fenton type reactions with the prddocof hydroxyl radical or Haber-Weiss reactionsthwi
superoxide anions. The production of these radicely lead to lipid peroxidation, protein modificatiand DNA
damage. Chelating agents may not activate metal ol potentially inhibit the metal-dependpriticesses [23].
Also, the production of highly active ROS such as, ®,0, and OHis also catalyzed by free iron though Haber-
Weiss reactions:

O'z + H202—> Oz+ OH + OH

Among the transition metals, iron is known as thestmimportant lipid oxidation pro-oxidant due t® ihigh
reactivity. The ferrous state of iron acceleratgis loxidation by breaking down the hydrogen amidiperoxides to
reactive free radicals via the Fenton reactions:

FE' + H,0, — Fe" + OH + OH

Fe** ion also produces radicals from peroxides, althotng rate is tenfold less than that of ‘Fen, which is the
most powerful pro-oxidant among the various typesietal ions [24].

Iron binding activities of the compounds EDTA anda-tocopherol are shown in Figu& In the present paper,
high iron binding capacity of synthesized compoundsild be beneficial in retarding metal-chelatingdation.
The data acquired from Figugedisclose that the metal chelating effects of thipounds were not concentration-
dependent.
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Figure 2. Iron binding effect of diverse amount othe compounds 4, and reference antioxidants
CONCLUSION

1,2,4-Triazoles have broad spectrum of biologiadivdies. The synthesis arich vitro antioxidant evaluation of
new 4,5-dihydro-H-1,2,4-triazol-5-one derivatives are described.
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