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Original Research Article

Synthesis of Some Newy 4-[2-(2-methylbenzoxy)-
benzylidenamino]-4,5-dihydro-1H-1,2,4-
triazol-5-one Derivatives with Their
Antioxidant Properties

ABSTRACT

Aims: To synthesize heterocycylic Bhiff bases and evaluate their antioxidant activity.

Study design: Synthesizing some new 4,5-dihydro-1H—1,@-triazol-5-one derivatives and
determining their chemical structure via IR and NMR spectroscopy. The synthesized compounds were
analyzed for their in vitro potential antioxidant activities.

Place and Duration of Study: Department of Chemistry, Kafkas University, Kars, Turkey. Between
February 2014 to Fe@hary 2015.

Methodology: Nine new 3-alkyl(aryl)-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2,4-
triazol-5-ones (3) were synthesized by the reactions of 3-ﬂyl(aryl)-4-amino-4,5-dihydro-1H—1,2,4-
triazol-5-ones (1) with 2-(2-methylbenzoxy)-benzaldehyde (2) which had also been synthesized by the
reactions of 2-hydroxybenzaldehyde witha-memylbenzoyl chloride by using triethylamine.

Results: Schiff bases were synthesized and their structures were determined with spectral methods.
Antioxidant evaluation were carried out and discussed.

Conclusion: Synthesis and structural determination of the new 3-alkyl(aryl)-4-[2-(2-methylbenzoxy)-
benzylidenamino)-4,5-dihydro-1H-1,2,4-triazol-5-ones (3) was successfully done. The antioxidant
evaluation was determined.

Keywords: 1,2 4-Triazol-5-one; synthesis; Schiff base; antioxidant activity

1. INTRODUCTION
In the last two decades there has been a growing attention in the role of reactive oxygen species
(ROS) and nitrogen species (RNS) in food, drugs, and even living system. Therefore, scientists in
diverse disciplines have become more curious about naturally-occurring antioxidant as well as in
related synthetic derivatives that could supply active components which prohibit or decrease the effect
of oxida’civ.e stress [1].

1
External chemicals and interrn metabolic processes in the human body or in the food system may
generate highly reactive free radicals. At high concentrations, they could be important mediaf@ils of
damage among cell structures, including lipids and membranes, proteins, and nucleic acids [2]. &8 this
regard, it is important to search for and synthesize new classes of compounds that have antioxidant
properties.

1,2,4-Triazole derivatives are recorded to own a wide variety of pharmacological activities like
antibacterial, antioxidant, anti-inflammatory, antiparasitic, analgesic, antiviral, antﬂmor, anti-HIV,
antihypertensive and diuretic properties [3-11]). Besides, a few articles declaring the synthesis of
several N-arylidenamino-4,5-dihydro-1H-1,2,4-triazol-5-one derivatives have been reported so far
[3,4].

In this study, nine new 3-alkyl(aryl)-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2 4-
@azol-5-ones (3a-i) were synthesized from the reactions of 3-alkyl(afl}4-amino-4,5-dihydro-1H-
1,2 4-triazol-5-ones (1a-i) with 2-(2-methylbenzoxy)-benzaldehyde (2). In addition, due to a wide
range of applications to find their possible antioxidant activity, the newlynynthesized 3 type
compounds were investigated by using different antioxidant assayss like; reducing power, 1,1-
diphenyl-2-picryl-hydrazyl (DPPH) free radical scavenging activity and iron binding effect.




37 2. METHODOLOGY
1
39 2.1 Chemical Reagents and Apparatus

41 Chemical reagents used in this study were purchased from Merck AG, Aldrich and Fluka. Melting
42 points were determined in open glass capillaries using a Stuart SMP30 melting point apparatus and
43 are uncorrected. The IR spectra were recorded on an Alpha-P Bruker FT-IR spectrometer. 'H and "°C
44 NMR spectra were recorded in deuterated dimethyl sulfoxide with TMS as internal standard using a
45 Bruker Ultrashield Plus Biospin spectrometer at 400 MHz and 100 MHz, respectively. UV absorption
46  spectra were measured in 10 mm quartz cells between 200 and 400 nm using a PG Instruments Ltd
47 T80 UV/Vis spectrometer. Extinction coefficients (&) are expressedin L- mol™-em™.

48

49 2.2 Synthesis

50

51 2.2.1 Procedure for the synthesis of 2-benzoxy-3-ethoxy-benzaldehyde (2)
52

3
53 2-hydroxybenzaldehyde (0.01 mol) dissolved in ethyl acetate (100 mL) was treated with 2-
54 methylbenzoyl chloride (0.01 mol), and to this solution was slowly added triethylamine (0.02 mol) with
55 stirring at 0-5 °C. Stirring was continued for 2 h, and then the mixture was refluxed for 3 h and filtered.
56  The filtrate was evaporated in vacuo, and the crude product was washed with water and recrystallized
a7 from ethanol to afford compound 2, yield 94.76%. Mp: 64°C. IR (cm") 2863 and 2763 (vcuo), 1737,
58 1690 (ve=0), 1237 (Veoa); UV (CoHsOH) Ama (log ) 286 (6597), 242 (15905) nm.

59 1
60  2.2.2 General procedure for the synthesis of compounds 3
61

62  The corresponding compound 1 (@1 mol) was dissolved in acetic acid (15 mL) and treated with 2-(2-
63 methylbenzoxy) benzaldehyde 2 (0.01 mol). The mixture was refluxed for 1.5 h and then evaporated
64 at 50-55 °C in vacuo. Several recrystallizations of the residue from appropriate solvent gave pure
65 compounds 3a-I as colorless crystals.

66

67 2.2.2.1  3-Methyl-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-5-one
68 (3a)

69

70 Yield 98.21%. Mp: 230°C. IR Bn™") 3169 (vy), 3069 (eacr), 1737, 1706 (0c=0), 1601, 1578 (vem),
71 1231 (Vcoo), 754 (01 2usubstigas benzenoia ring); EJNMR (400MHz, DMSO-ds) & 2.16 (s, 3H, CHs), 2.60 (s,
72 3H, PhCHs), 7.41-7.47 (m, ﬁ: ArH), 7.58-7.64 (m, 2H, ArH), 8.06 (d, 1H, ArH: J=7.60 Hz), 8.16-8.18
73 (m, 1H, ArH), 9.96 (s, 1H, N=CH), 11.79 (s, 1H, NH): °C NMR (100MHz, DMSO-ds) 5 10.85 (CHs),
74  21.13 (PhCH3), 123.71, 126.126.24, 126.67, 126.94, 127.79, 130.89, 131.88, 132.51, 133.19,
75  140.18, 149.89 (Ar-C), 144.19 (triazole Cj), 148.27 (N=CH), 151.22 (triazole Cs), 165.10 (COQ); UV
76 (CoHsOH) A (log £) 202 (9636), 238(1600) nm.

77
78  2.2.2.2 3-Ethyl-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-5-one (3b)
79

80  Yield 99.41%. Mp: 202°C. IR (cm™) 3158KD,.), 3066 (0e-cy), 1727, 1702 (0g=0), 1595, 1574 (ve-n),
81 1232 (0coo). 749 (01 2ssugaredvenienciaig); 'H NMR (400MHzEZMSO0-ds) & 1.22 (1, 3H, CH,CHs; J=7.20
82  Hz), 257 (q, 2H, CH.@FS: J=7.20 Hz), 2.61 (s, 3H, PhCHa), 7.42-7.50 (m, 4H, ArH), 7.59-7.67 (m,
83 2H, ArH), 8.05 (d, 1H, ArH: J=8.00 Hz), 8.18 (d, 1H, ArH: J=8.00 Hz), 9.97 (s, 1H, N=CH), 11.83 (s,
84  1H, NH); *C NMR (100MHz, DMSO-ds) & 9.91 (CH,CHs), 18.47 (CH,CHs), 21.13 (PhCH,), 123.74,
85 126.22, 126.35, 126.68, 127.01, 127.77, 130.91, 131.87, 132.77. 133.18, 140.42, 149.87 (Ar-C)
86  147.94 (wriazole Cs) 148.38 (N=CH), 151.37 (triazole Cs) 165.08 (COO): UV (C;HsOH) humax (I0g €)
87 290 (13412), 240 (22315) nm.

88

89 2.2.2.3  3-Propyl-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-5-one
90  (3¢)

91

92  Yield 96.88%. Mp: 174°C. IR (cm") 3163 (opw), 3068 (Ve=cy), 17389, 170@:0), 1595 (ve-y), 1249
93 (Lcoo), 795 (V1 zdisubstituted benzenoid ring); 'H NMR (400MHz, DMSO-dg) & 0.86 (t, 3H, CH,CH 3, J=7.20
94 Hz), 1.60 (sext, 2H, CH,CH.CHs; J=7.20 Hz), 2.50 (t, 2H, CH-.CH.CHs; J=7.20 Hz), 2.61 (s, 3H,
95 PhCHa), 7.42-7.51 (m, 4H, ArH), 7.59-7.67 (m, 2H, ArH), 8.04 (d, 1H, ArH; J=8.00 Hz), 8.17-8.19 (m,
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1H, ArH), 9.96 (s, 1H, N=CH), 11.83 (s, 1H, NH). '*C NMR (100MHz, DMSO-ds) & 13.26
(CH,CH.CH,), 18.90 (CH,CH,CH,), 21.13 (PhCH,), 26.48 (CH,CH,CH,), 123.76, 126.23, 126.35,
126.71, 127.10, 127.79, 130.91, 131.88, 132.49, 133.18, 140.40, 149.85 (ArC), 146.80 (triazole Cs),
148,58 (N=CH), 151.05 (triazole Cs), 165.08 (COO). UV (C;HsOH) ima (log &) 290 (11491), 242
(14782), 224 (16205) nm.

2.2.2.4  3-Benzyl-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-5-one
(3d)

Yield 96.68%. Mp: 227°C. IR (cm"B1G1 (Op), 3079 (Vg=cn), 1727, 1706 (Vc=0), 1590 (Ve=y), 1231
(Vcoo), 764 (U4 2.disubstituted benzenoid ring): 'H NMR (400MHz, DMSO-dg) 5 2.60 (s, , PhCHj3), 3.99 (s, 2H,
CH3Ph), 7.23-7.35 (m, 5H, ArH), 7.41-7.50 (m, 4H, ArH), 7.58-7.67 (m, 2H, Ar-H), 8.01-8.03 (m, 1H,
Ar-H), 8.11-8.18 (m, 1H, Ar-H), 9.96 (s, 1H, (N=CH), 11.95 (s, 1H, NH); 3C NMR (100MHz, DMSO-
ds) © 21.11 (PhCH3), 30.88 (CH.Ph), 123.67, 126.16, 126.24, 126.47, 126.71, 127.76, 128.43 (2C),
128.76, 128.91 (2C), 130.86, 131.88, 132.58, 133.20, 135.66, 140.37, 150.05 (Ar-C), 146.16 (triazole
Cs), 147.87 (N=CH), 151.23 (triazole Cs), 165.14 (COQ); UV (C;Hs0H) Apay (log €) 292 (7905), 238
(14198) nm.

2.2.2.5 3-p-Methylbenzyl-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-
5-one (3e)

Yield 98.73%. MEJ 226°C. IR (cm™) 3166 (0p), 3070 (Vgecr), 1732, 1701 (Deoo), 1594 (Vemy), 1231
(Vcoo), 761 (012 gsubstiuted benzencid ring)i ' H NMR (4@E)Hz, DMSO-ds) 5 2.25 (s, 3H, p-PhCHy), 2.60 (s,
3H, offfJCH:), 3.93 (s, 2H, CH,Ph), 7.12 (d. 2H, ArH J=8.00 Hz), 7.19 (d. 2H, ArH J=8.00 Hz), 7.40-
7.50 (m, 4H, ArH), 7.58-7.66 (m, 2H, ArH), 8.03-8.05 (m, 1H, ArH), 8.16-8.18 (m, 1H, ArH), 9.67 (s,
1H, N=CH), 11.96 (s, 1H, NH); "°C NMR (100MHz, DMSO-ds) & 20.58 (p-PhCHs), 21.11 (0-PhCHs),
30.49 (CH.Ph), 123.66, 126.18, 126.22, 126.46, 126,68, 127.76, 128.63 (2C), 128.98 (2C), 130.88,
131.87, 132.48, 132.54, 133.18, 135.77, 140.37,150.05 (Ar-C), 146.30 (triazole Cs), 147.81 (N=CH),
151.24 (triazole Cs), 165.15, (COO); UV (CoHsOH) Amax (I0g ) 290 (7834), 238 (14242), 222 (14844)
nm.

a
2,226 3-p-Methoxybenzyl-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2,4-
triazol-5-one (3f)

Yield 98.33%. NE} 206°C. IR (cm™) 3163 (0p), 3068 (Vg-cr), 1729, 1702 (Ve=0), 1590 (Vgay), 1242
(Vcoo), 764 (01 2-geubstiuted benzenoid rina) E NMR (400MHz, DMSO-ds) 5 2.58 (s, 3H, PhCHa), 3.71 (s, 3H,
OCH;), 3.89 (s, 2H, CH,Ph), 6.4 (d. 2H, ArH: J=8.80 Hz), 7.20 (d, 2H, ArH: J=8.80 Hz), 7.39-7.50
(m, 4H, ArH), 7.57-7.66 (m, 2H, Ar-H), 8.02-8.05 (m, 1H, Ar-H), 8.14-8.16 (m, 1H, Ar-H), 9.94 (s, 1H,
N=CH), 11.90 (s, 1H, NH); °C NMR (100MHz, DMSO-ds) & 21.10 (PhCHs), 30.25 (CH,Ph), 54.99
(OCHs), 113.85 (2C), 123.69, 126.17, 126.24, 126.5§) 126.74, 127.41, 127.76, 129.83 (2C), 130.86,
131.86, 132.58, 133.20, 140.36, 150.03, 150.88 (Ar-C), 146.47 (triazole Cs), 147.88 (N=CH), 151.23
(triazole Cs), 165.14, (COO); UV (CoHsOH) A (I0g €) 283 (11541), 230 (24715) nm.

2.2.2.7 3-p-Chlorobenzyl-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-
5-one (3g)

(16
Yield 99.33%. NE} 228°C. IR (cm™') 3163 (0pn), 3068 (Vc-cy), 1734, 1702 (Dc=0), 1595 (Vc-n), 1231
(Vcoo), 764 (01EERubstivted benzenoid ing); 'H NMR (400MHz, DMSO-ds) 5 2.60 (s, 3H, PhCHs), 3.99 (s, 2H,
CH,Ph), 7.3288. 2H. ArH: J=8.40 Hz), 7.38 (d. 2H, ArH: J=8.40 Hz), 7.39-7.49 (m, 4H, ArH), 7.58-
7.67 (m, 2H, Ar-H), 8.00-8.03 (m, 1H, Ar-H), 8.16-8.18 (m, 1H, Ar-H), 9.97 (s, 1H, N=CH), 11.98 (s,
1H, NH): '°C NMR (100MHz, DMSO-d¢) 8 21.12 (PhCH3), 30.20 (CH,Ph), 123.68, 126.12, 126.23,
126.52, 126.69, 12f@4, 128.35 (2C), 130.69 (2C), 130.86, 131.45, 131.87, 132.60, 133.19, 134.60,
140.38, 150.05 (Ar-C), 145.81 (triazole Cs), 148.01 (N=CH), 151.21 (triazole Cs), 165.11, (COO);UV
(C,H5OH) g (log ) 290 (10938), 226 (21988).
2

2.2.2.8 3-m-Chlorobenzyl-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2,4-
triazol-5-one (3h)

Yield 96.67%. Mp: 196°@JIR (cm'™") 3166 (0py), 3076 (Vc=cy), 1728, 1708 (Uc=0), 1587 (Leay), 1229
[Ucoo), 767 (D1_2.disubs|jmted benzenaid ring); 1H NMR (400MHZ, DMSO-ds) 0 2.60 [S, 3H, PhCHa), 402 (S, 2H,
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CH,Ph), 7.25-7.29 (m, 4H. ArH), 7.25-7.49 (m, 4H, ArH), 7.57-7.67 (m, 2H, Ar-H), 8.01-8.03 (m, 1H,
Ar-H), 8.16-8.19 (m, 1H, Ar-H), 9.97 (s, 1H, N=CH), 12.03 (s, 1H, NH); '°C NMR (100MHz, DMSO-dj)
& 21.12 (PhCHs), 30.50 (CH,Ph), 123.67, 126.13, 126.22, 126.49, 126.64, 126.74, 127.54, 127.74,
128.93, 130.02, 130.87, 131.87, 132,59, 132.96, 133.17, 138.00, 140.39, 150.07 (Ar-C), 145.63
(triazole C.), 147.93 (N=CH), 151.21 (triazole Cs), 165.11, (COO):UV (CoHsOH) Ama (log &) 291
(12342), 239 (22237), 222 (2‘678).

2

2.2.29
(30

Yield 98.53%. Mp: 238°@IR (cm™) 3153 (0p), 3060 (Veogy), 1737, 1705 (0eag), 1602 (Do), 1234
(Ucoo), 756 (01,2-disuhsh'luled benzenaid ring)'. 1H NMR (400MHZ, DMSO-ds) & 2.60 (S, 3|'nDhCH3), 7.38-7.67
(m, 5H, ArH), 7.38-7.67 (m, 4H, ArH), 7.87-7.90 (m, 2H, Ar-H), 7.99-8.01 (m, 1H, Ar-H), 8.13-8.15 (m,
1H, Ar-H), 9.94 (s, 1H, N=CH), 12.36 (s, 1H, NH): "°C NMR (100MHz, DMSO-ds) & 21.09 (PhCHs),
123.79, 126.08, 126.16, 126.49, 126.58, 126.77, 126.?“128.00 (2C), 128.45 (2C), 130.08, 130.84,
131.82, 132.74, 133.10, 140.33, 150.61 (Ar-C), 144.62 (triazole Cs), 150.20 (N=CH), 151.36 (triazole
Cs), 165.12, (COO),UV (C2Hs0H) 2may (log £) 260 (13116), 234 (16566).

3-Phenyl-4-[2-(2-methylbenzoxy)-benzylidenamino]-4,5-dihydro-1H-1,2,4-triazol-5-one

2.3 Antioxidant activity
2.3.1 Chemicals

Butylated hydroxytoluene (BHT) was obtained from E. Merck. Ferrous chloride, a-tocopherol, DPPH',
3-(2-pyridyl)-5,6-bis(phenylsulfonic acid)-1,2 4-triazine (ferrozine), butylated hydroxyanisole (BHA),
ethylenediaminetetraacetic acid (EDTA) and trichloroacetic acid (TCA) were obtained from Sigma.

63.2 Reducing Power
4
The reducing power of the synthesized compounds was determined according to the method of
Ovyaizu [12]. Different concentrations of the samples (50-250 pg/mL) in DMSO (1 mL) were mixed with
phosphate buffer (2.5 mL, 0.2 M, pH = 6.6) and potassium ferricyanide (2.5 mL, 1%). The mixture was
incubated at S00C for 20 min. after which a portion (2.5 mL) of trichloroacetic acid (10%) was added
to the mixture, which was then centrifuged for 10 min at 1000 x g. The upper layer of solution (2.5 mL)
was mixed with distilled water (2.5 mL) and FeCl; (0.5 mL, 0.1%), and then the absorbance at 700 nm
was measured in a spectrophometer. Higher absorbance of the reaction mixture indicated greater
reducing power.

EI.'!..'! Free Radical Scavenging Activity

Free radical scavenging activity of compounds was measured by DPPH', using the method of Blois
[13]. Briefly, 0.1 mM solution of DPPH' in ethanol was prepared, and this solution (1 mL) was added to
sample solutions in DMSO (3 mlL) at different concentrations (50-250 pg/mL). The mixture was
shaken vigorously and allowed to stand at room temperature for 30 min. Then the absorbance was
measured at 517 nm in a spectrophotometer. Lower absorbance of the reaction mixture indicated
higher free radical scavenging activity. The DPPH' concentration (mM) in the reaction medium was
calculated from the following calibration curve and determined by linear regression (R: 0.997):
Absorbance = 0.0003 x DPPH" — 0.0174

The capability to scavenge the DPPH radical was calculated using the following equation:

DPPH scavenging effect (%) = (Ag — A1/Ag) x 100
where Ag is the absorbance of the control reaction and A, is the absorbance in the presence of the
ﬁmples or standards.
2
2.3.4 Metal Chelating Activi

The chelation of ferrous ions by the synthesized compounds and standards were estimated by the
method of Dinis et al. [14]. Briefly, the synthesized compounds (30-90 pg/mL) were added to a 2 mM
solution of FeCl,.4H;0 (0.05 mL). The reaction was initiated by the addition of 5 mM ferrozine (0.2
mL), and the mixture was shaken vigorously and left standing at the room temperature for 10 min.
After the mixture had reached equilibrium, the absorbance of the solution was measured at 562 nm in
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a spectrophotometer. The percentage of inhibition of ferrozine-Fe* complex formation was given by
the formula: % Inhibition = (Ap; — Ay/Ag) x 100, where A, is the absorbance of the control, and A, is the
absorbance in the presence of the samples or standards. The control did not contain compound or
standard.

3. RESULTS AND DISCUSSION

#1 Chemistry

In this study the 3-alkyl(aryl)-4-[2-(2-methylbenzoxy)- benzylldenamlno] -4,5-dihydro-1H-1,2 4-triazol-5-
ones 3a-i @re prepared. The starting compounds 1a-i were prepared as described in the literature
[15, 16]. Compounds 3 were syilihesized from the reactions of compounds 1 with 2-(2-
methylbenzoxy)-benzaldehyde (2) which had also been synthesized by the reactions of 2-
hydroxybenzaldehyde with 2-methylbenzoyl chloride by using triethylamine (Scheme 1).

CHC

H

EtN a CHs
_HCI b CHzCH;
c CH5CH;CH;
ph Sl s
CHC if e 3CeHs CHy (p-
N—N I{/(N /\§o 1| CHiCeHa CcHs ()
AL D q AccH . g | CHCeHecl (o
R™ ™70 H.O N h | CHaCeHaClim-)
1
NH5 d CH 1 CeHs

Scheme 1. Synthetic route of compounds 3

.le structures of nine new 3-alkyl(aryl)-4-[2-(2- methylbenzoxy} benzylidenamino]-4,5-dihydro-1H-
1,2, 4-triazol-5-ones 3a-i were characterized by using IR, 'H-NMR, "*C-NMR and UV spectral data.

3.2 Antioxidant Activity

The antioxidant activity of nine new compounds 3a-i was determined. Several methods have been
used to determine antioxidant activities and the methods used in the study are given below:

3.2.1 Total reductive capability using the potassium ferricyanide reduction method

The reductive capabilities of compounds were assessed by the extent of conversion of the Fe* /
ferricyanide complex to the Fe* | ferrous form. The reducing powers of the compounds were
observed at different concentrations, and results were compared with BHA, BHT and a-tocopherol. It
has been observed that the reducing capacity of a compound may serve as a significant indicator of
its potential antioxidant activity [17]. The antioxidant activity of putative antioxidant has been attributed
to various mechanisms, among which are prevention chain initiation, binding of transition metal ion
catalyst, decomposition of peroxides, prevention of continued hydrogen abstraction, reductive
capacity and radical scavenging [18]. .
1

In this study, all the amount of the compounds showed lower absorbance than standard antioxidants.
Hence, no activities were observed to reduce metal ions complexes to their lower oxidation state or to
take part in any electron transfer reaction. In other words, synthesized compounds did not show the
reductive activities.

3
3.2.2 DPPH  radical scavenging activity

The scavenging the stable DPPH radical model is a widely used method to evaluate antioxidant
activities in a relatively short time compared with other methods. The effect of antioxidants on DPPH
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264 radical scavenging was thought to be due to their hydrogen donating ability [19]. DPPH is a stable
265  free radical and accepts an electron or hydrogen radical to become a stable diamagnetic molecule
266 [20]. The reduction capability of DPPH radicals was determined by decrease in its absorbance at 517
267  nminduced by antioxidants. The absorption maximum of a stable DPPH radical in ethanol was at 517
268 nm. The decrease in absorbance of DPPH radical was caused by antioxidants because of reaction
269 between antioxidant molecules and radical, progresses, which resulted in the scavenging of the
270 radical by hydrogen donation. It is visually noticeable as a discoloration from purple to yellow. Hence,
271 DPPH is usually used as a substrate to evaluate antioxidative activity of antioxidants [21]. In the
272 study, antiradical activities of compounds and standard antioxidants such as BHA and copherol
273 were determined by using DPPH" method. Scavenging effect values of compounds 3a-i, BHA and a-
274 tocopherol at different concentrations are given Figure 1. The newly synthesized compounds did not
275  show a significant activitgns a radical scavenger, but compound 3a showed higher activities than the
276 other compounds and its reductive ability was concentration-dependent as seen in Figure 1.
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279 Fig. 1. Scavenging effect of compounds 3a-i, BHA and a-tocopherol at different concentrations
280 (12.5-25-37.5 pg/mL).

281

282 3.2.3 Ferrous ion chelating activity

283

284  The chelating effect towards ferrous ions by the compounds and standards was determined.
285 Ferrozine can gquantitatively form complexes with Fe®'. In the presence of chelating agents, the
286 complex formation is disrupted with the result that the red colour of the complex is decreased.
287 Measurement of colour reduction therefore allows estimation of the chelating activity of the coexisting
288  chelator [22]. Transition metals have pivotal role in the generation oxygen free radicals in living
289 organism. The ferric iron (Fes’) is the relatively biologically inactive form of iron. However, it can be
290  reduced to the active Fe®*, depending on condition, particularly pH [23] and oxidized back through
291 Fenton type reactions with the production of hydroxyl radical or Haber-Weiss reactions with
292 superoxide anions. The production of these radicals may lead to lipid peroxidation, protein
293 modification and DNA damage. Chelating agents may not activate metal ions and potentially inhibit
294  the metal-dependent processes [24]. Also, the production of highly active ROS such as O;", H,0; and
295 OH' is also catalyzed by free iron though Haber-Weiss reactions:

296 O, +H,0,— O, + OH™ + OH

297 Among the transition metals, iron is known as the most important lipid oxidation pro-oxidant due to its
298  high reactivity. The ferrous state of iron accelerates lipid oxidation by breaking down the hydrogen
299  and lipid peroxides to reactive free radicals via the Fenton reactions:

300 Fe” + Hy0, — Fe* + OH + OH




301 Fe*" ion also produces radicals from peroxides, even though the rate is tenfold less than that of Fe®*
302 ion, which is the most powerful pro-oxidant among the various types of metal ions [@ Ferrous ion
303 chelating activities of compounds 3 and standard antioxidants are shown in Figure 2. It was reported
304  that chelating agents that form o-bonds with a metal are effective as secondary antioxidants because
305  they reduce the redox potential thereby stabilizing the oxidized form of metal ion [26].
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307
308  Fig. 2. Metal chelating effect of different amount of the compounds 3a-i, BHT, BHA and a-

309 tocopherol on ferrous ions

310

311 Low almbance at 562 nm indicates high metal chelating activity. The data obtained from Figure 2
312 reveal that the metal chelating effects of the compounds were not concentration-dependent. At the
313 lowest concentration, all of the compounds showed better concentrations than a-tocopherol.

314

315

316 4. CONCLUSION

317 @

318  In this study, the structures of nine new 4 5-dihydro-1H-1,2,4-triazol-5-one derivatives synthesized
319 from the reactions of 1 type compoundsiith a benzaldehyde derivative were identified using IR, 'H
320  NMR, PC NMR, and UV spectral data. The newly synthesized compounds were screened for their
321 antioxidant activities.

322

323 REFERENCES

324

325 1. Hussain HH, Babic G, Durst T, Wright JS, Flueraru M, Chichirau A, Chepelev, LL.. Development
326 of novel antioxidants: Design, synthesis, and reactivity. J Org Chem. 2003;68(18).7023-7032.
327 2. McClements D, Decker E. Lipid oxidation in oil-in-water emulsions: Impact of molecular
328 environment on chemical reactions in heterogeneous food systems. J Food Sci.
329 2000;65(8):1270-1282.

330 3. Yuksek H, Demirbas A, Ikizler A, Johansson CB, Celik C, Ikizler A, Synthesis and antibacterial
331 activities of some 4,5-dihydro-1H-1,2,4- triazol-5-ones. Arzneimittelforschung. 1997;47(4):405-
332 409,

333 4. Aktas-Yokus O, Yuksek H, Gursoy-Kol O, Alpay-Karaoglu S. Synthesis and biological evaluation
334 of new 1,2 4-triazole derivatives with their potentiometric titrations. Med Chem Res.
335 2015;24(7):2813-2824.

336 5. Uzgdren-Baran A, Tel BC, Sargdl D, Oztirk El, Kazkayas |, Okay G, Ertan M, Tozkoparan B.
337 Thiazolo[3,2-b]-1,2 4-triazole-5(6H)-one substituted with ibuprofen: Novel non-steroidal anti-
338 inflammatory agents with favorable gastrointestinal tolerance. Eur J Med Chem. 2012;57:398-
339 406.

340 6. Saadeh HA, Mosleh IM, Al-Bakri AG, Mubarak MS. Synthesis and antimicrobial activity of new
341 1,2,4-triazole-3-thiol metronidazole derivatives. Monatshefte fur Chemie. 2010;141(4):471-478.




342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359

361
362
363
364
365

367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384

386
387
388
389

10.

1.

12
13.

14.

15.
16.
17.

18.

19.

20.
21.
22.
23.
24.
25.

26.

Chidananda N, Poojary B, Sumangala V, Kumari NS, Shetty P, Arulmoli T. Facile synthesis,
characterization and pharmacological activities of 3 6-disubstituted 1,2 4-triazolo[3,4-
b][1,3,4]thiadiazoles and 5,6-dihydro-3 6-disubstituted-1,2 4-triazolo[3,4-b][1,3, 4]thiadiazoles. Eur
J Med Chem. 2012;51:124-136.

Henen MA, El Bialy SAA, Goda FE, Nasr MNA, Eisa HM. [1,2,4]Triazolo[4,3-a]quinoxaline:
Synthesis, antiviral, and antimicrobial activites. Med Chem Res. Springer-Verlag;
2012;21(9):2368-2378.

Demirbas N, Ugurluoglu R, Demirbas A. Synthesis of 3-alkyl(Aryl)-4-alkylidenamino-4,5-dihydro-
1H-1,2,4-triazol-5-ones and 3-alkyl-4-alkylamino-4,5-dihydro-1H-1,2, 4-triazol-5-ones as antitumor
agents. Bioorganic Med Chem. 2002;10(12):3717-3723.

Li Z, Cao Y, Zhan P, Pannecouque C, Balzarini J, Clercq E De. Synthesis and anti-HIV
evaluation of novel 1,2,4-triazole derivatives as potential non-nucleoside HIV-1 reverse
transcriptase inhibitors. Lett Drug Des Discov. 2013;10(1):27-34.

Ali KA, Ragab EA, Farghaly TA, Abdalla MM. Synthesis of new functionalized 3-substituted
[1,2,4]triazolo [4,3-a]pyrimidine derivatives: potential antihypertensive agents. Acta Pol Pharm.
2011;68(2):237-247.

QOyaizu M. Studies on products of browning reaction. Antioxidative activities of products of
browning reaction prepared from glucosamine. Japanese J Nutr Diet, 1986,44(17).307-315.

Blois M. Antioxidant determinations by the use of a stable free radical. Nature.
1958;181(4617):1199-1200.

Dinis TCP, Madeira VMC, Almeida LM. Action of phenolic derivatives (acetaminophen, salicylate,
and 5-aminosalicylate) as inhibitors of membrane lipid peroxidation and as peroxyl radical
scavengers. Arch Biochem Biophys. 1994:315(1):161-169.

Ikizler A, Un R. Reactions of ester ethoxycarbonylhydrazones with some amine type compounds.
Chim Acta Turcia. 1979;7:269-290.

Ikizler A, Yiksek H. Acetylation of 4-amino-4,5-dihydro-1H-1,2 4-triazol-5-ones. Org Prep Proced
Int. 1993;25(1):99-105.

Meir S, Kanner J, Akiri B, Philosoph-Hadas S. Determination and involvement of aqueous
reducing compounds in oxidative defense systems of various senescing leaves. J Agric Food
Chem. 1995;43(7):1813-1819.

Yildirim A, Mavi A, Kara AA. Determination of antioxidant and antimicrobial activities of Rumex
crispus L. extracts. J Agric Food Chem. 2001;49(8):4083-4089.

Baumann J, Wurn G, Bruchlausen V. Prostaglandin synthetase inhibiting O2 - radical
scavenging properties of some flavonoids and related phenolic compounds. Naunyn-
Schmiedebergs Arch Pharmacol. 1979;308:R27.

Soares JR, Dinis TCP, Cunha AP, Almeida LM. Antioxidant activities of some extracts of Thymus
zygis. Free Radic Res. 1997,26(5):469-478.

Duh P, TuY, Yen G. Antioxidant activity of water extract of harn jyur (Chrysanthemum morifolium
Ramat). LWT — Food Sci Tech. 1990;32(5):269-277.

Yamaguchi F, Ariga T, Yoshimura Y, Nakazawa H. Antioxidative and anti-glycation activity of
garcinol from Garcinia indica fruit rind. J Agric Food Chem. 2000;48(2):180-183.

Strlie¢ M, Radovi¢ T, Kolar J, Pihlar B. Anti- and prooxidative properties of gallic acid in fenton-
type systems. J Agric Food Chem. 2002;50(22):6313-6317.

Finefrock AE, Bush Al, Doraiswamy PM. Current status of metals as therapeutic targets in
Alzheimer's disease. J Am Geriatr Soc. 2003;51:1143-1148.

Calis I, Hosny M, Khalifa T, Nishibe S. Secoiridoids from Fraxinus angustifolia. Phytochemistry.
1993;33(6):1453-1456.

Gordon M. Food Antioxidants. London-New York: Elsevier; 1990.




paper

ORIGINALITY REPORT

59. . 55, o

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Ozlem Girsoy-Kol, Elif Ayazoglu. "Antioxidant

activities and acidic properties of some novel 4-

[3,4-di-(4-nitrobenzoxy)-benzylidenamino]-4,5-
dihydro-1 H -1,2,4-triazol-5-one derivatives",
Arabian Journal of Chemistry, 2017

Publication

13%

Yiksek, Haydar, Ebru Koca, Ozlem Giirsoy-
Kol, Onur Akyildirnm, and Mustafa Celebier.
"Synthesis, in vitro antioxidant activity, and
physicochemical properties of novel 4,5-
dihydro-1H-1,2,4-triazol-5-one derivatives”,
Journal of Molecular Liquids, 2015.

Publication

e

O. Gursoy Kol. "Synthesis and In Vitro
Antioxidant Evaluation of Some Novel 4, 5-
Dihydro-1H, 2, 4-triazol-5-one Derivatives", E-
Journal of Chemistry, 2010

Publication

B%

AKBAS, Perihan, GURSOY KOL, Ozlem,
GURBUZ, Abdurrahman and MANAP, Sevda.
"Anti-microbial and Anti-oxidant Activity of

6%



Watermelon (Citrullus lanatus) Fruit and
Watermelon Seed", Celal Bayar Universitesi,
2017.

Publication

Nithiya, S.. "IN VITRO ANTIOXIDANT ACTIVITY
OF HINDERED PIPERIDONE DERIVATIVES",
International Journal of Pharmacy &
Pharmaceutical Sciences/09751491, 20110701

Publication

3%

"3rd BBBB-Bosphorus International Conference
on Pharmaceutical Sciences", European
Journal of Pharmaceutical Sciences, 20091026

Publication

3%

Yuksek, Haydar, Onur Akyildirnm, Mehmet L.
Yola, Ozlem Gursoy-Kol, Mustafa Celebier, and
Didem Kart. "Synthesis, In Vitro Antimicrobial
and Antioxidant Activities of Some New 4,5-
Dihydro-1 H -1,2,4-triazol-5-one Derivatives",
Archiv der Pharmazie, 2013.

Publication

3%

Alkan, Muzaffer, Haydar YAY:ksek, A—zlem
GAvirsoy-Kol, and Mustafa CalapoAYlu.
"Synthesis, Acidity and Antioxidant Properties
of Some Novel 3,4-disubstituted-4,5-dihydro-
1H-1,2,4-triazol-5-one Derivatives”, Molecules,
2008.

Publication

2




H. Yuksek. "In Virto Antioxidant Activities of
New 4,5-Dihydro-1H,2,4-triazol-5-ones having
Thiophene Ring with their Acidic Properties”, E-
Journal of Chemistry, 2011

Publication

1o

Aktas-Yokus, Ozlem, Haydar Yuksek, Ozlem
Gursoy-Kol, and Sengul Alpay-Karaoglu.
"Synthesis and biological evaluation of new
1,2,4-triazole derivatives with their
potentiometric titrations", Medicinal Chemistry
Research, 2015.

Publication

1o

Haydar YUksek, Muzaffer Alkan, Ismail
Cakmak, Zafer Ocak et al. "Preparation, GIAO
NMR Calculations and Acidic Properties of
Some Novel 4,5-dihydro-1H-1,2,4-triazol-5-one
Derivatives with Their Antioxidant Activities",
International Journal of Molecular Sciences,
2008

Publication

1o

Al-Bogami, Abdullah S., Tamer S. Saleh,
Ahmed E.M. Mekky, and Mohamed R.
Shaaban. "Microwave assisted regioselective
synthesis and 2D-NMR studies of novel azoles
and azoloazines utilizing fluorine-containing
building blocks", Journal of Molecular
Structure, 2016.

Publication

<1%



Uzgoren-Baran, Ayse, Banu Cahide Tel, Deniz <1 o
Sarigdl, Elif inci Oztirk, inci Kazkayasi, Gurol °
Okay, Mevlut Ertan, and Birsen Tozkoparan.
"Thiazolo[3,2-b]-1,2,4-triazole-5(6H)-one

substituted with ibuprofen: Novel non-steroidal
anti-inflammatory agents with favorable

gastrointestinal tolerance", European Journal

of Medicinal Chemistry, 2012.

Publication

Ismail, M.M.F.. "Synthesis and docking studies <1
. . %
of novel benzopyran-2-ones with anticancer
activity", European Journal of Medicinal
Chemistry, 201009

Publication

Garofalo, Antonio, Laurence Goossens, Amelie <1 o
Lemoine, Amaury Farce, Yannick Arlot, and °
Patrick Depreux. "Quinazoline-urea, new

protein kinase inhibitors in treatment of

prostate cancer”, Journal of Enzyme Inhibition

and Medicinal Chemistry, 2010.

Publication

Neslihan Demirbas, Reyhan Ugurluoglu, Ahmet <1 o
Demirbas. "Synthesis of 3-alkyl(Aryl)-4- °
alkylidenamino-4,5-dihydro-1H-1,2,4-triazol-5-

ones and 3-alkyl-4-alkylamino-4,5-dihydro-1H-
1,2,4-triazol-5-ones as antitumor agents”,

Bioorganic & Medicinal Chemistry, 2002



Publication

Da-Qing Shi. "An efficient synthesis of <1 o
quinoxaline derivatives mediated by stannous °
chloride", Journal of Heterocyclic Chemistry,

11/2008
Publication

Baraldi, P.G.. "Synthesis of new pyrazolo[4,3- <1 o
e]-1,2,4-triazolo[1,5-c]pyrimidines and related °
heterocycles", Tetrahedron, 20040531
Publication

Blanc?o, G.. "Application. of the aza-Wittig <1 o
reaction to the synthesis of
pyrazinothienotriazolopyrimidinones: a new
tetracyclic ring system”, Tetrahedron,

20080211
Publication

Madapa, S.. "Search for new pharmacophores <1 o
for antimalarial activity. Part |: Synthesis and °
antimalarial activity of new 2-methyl-6-ureido-
4-quinolinamides”, Bioorganic & Medicinal
Chemistry, 20090101
Publication

BektaAY, Hakan, Nesrin Karaali, Deniz Azahin, <1 .

Yo

Ahmet DemirbaAY, AZengA'il Alpay Karaoglu,
and Neslihan DemirbaAY. "Synthesis and
Antimicrobial Activities of Some New 1,2,4-
Triazole Derivatives", Molecules, 2010.



Publication

Ahmet Cetin, Ibrahim Gecibesler. "Evaluation <1 o
as antioxidant agents of 1,2,4-triazole °
derivatives: effects of essential functional

groups”, Journal of Applied Pharmaceutical

Science, 2015

Publication

Qandil, A.M.. "Synthesis and pharmacological <1 o
evaluation of substituted naphth[1,2,3- °
delisoquinolines (dinapsoline analogues) as

D"1 and D"2 dopamine receptor ligands",

Bioorganic & Medicinal Chemistry, 200304

Publication

Wang, X.S.. "An improved and clean procedure <1 Y
for the synthesis of one-donor poly-acceptors °
systems containing 2,6-dicyanoamine moiety in
aqueous media catalyzed by TEBAC in the

presence and absence of K"2C0O"3",

Tetrahedron, 20070611

Publication

Exclude quotes Off Exclude matches <9 words

Exclude bibliography On



	paper
	by Peer Review

	paper
	ORIGINALITY REPORT
	PRIMARY SOURCES


