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ABSTRACT

In this paper, ten novel [2-Methoxy-5-(3-alkyl-4,5-dihydro-1H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoates
(4) were obtained with the reactions of 3-alkyl(aryl)-4-amino-4,5-dihydro-1H-1,2,4-triazol-5-ones (2) and 3-
benzoxy-4-methoxbenzaldehyde (3), which has been synthesized by the reaction of 3-hydroxy-4-
methoxybenzaldehyde with benzoyl chloride by using triethylamine. The novel synthesized compounds were
identified by IR, *"H NMR, *C NMR and UV spectral data. Besides, the newly synthesized compounds wer e analysed
for their in vitro potential antioxidant capacities in three different techniques. Compounds 4e, 4g and 4i
demonstrated significant activity for metal chelating effect.
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INTRODUCTION

In the last two decades there has been a growiegtiain in the role of reactive oxygen species (R&®I nitrogen
species (RNS) in food, drugs, and even living syst€herefore, scientists in diverse disciplinesehbecome more
curious about naturally-occurring antioxidant adlves in related synthetic derivatives that coulgh@y active

components which prohibit or decrease the effecixafative stress [1].

External chemicals and internal metabolic procegséise human body or in the food system may geadrahly
reactive free radicals. At high concentrationsytbeuld be important mediators of damage amongstalctures,
including lipids and membranes, proteins, and nackeids [2].In this regard, it is important to search for and
synthesize new classes of compounds that havexatdit properties.

1,2,4-Triazole and 4,5-dihydra-t1,2,4-triazol-5-one derivatives are recorded tonowa wide variety of
pharmacological activities like antibacterial [8htioxidant [4], anti-inflammatory [5], antipardsif6], analgesic
[7], antiviral [8], antitumor [9], anti-HIV [10], atihypertensive and diuretic [11] properties. Besida few articles
declaring the synthesis of severbdltarylidenamino-4,5-dihydroH-1,2,4-triazol-5-one derivatives have been
reported so far [3,4].
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In the current paper, in order to determine thesgible antioxidant activity, the newly synthesiZe8-dihydro-H-
1,2,4-triazol-5-one derivatives were investigatby using different antioxidant assayss like; redggbower, 1,1-
diphenyl-2-picryl-hydrazyl (DPPH) free radical seaging activity and iron binding effect.

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 Apparatusaimopen glass capillaries and were not correctkd.ififrared
spectra were recorded on a Perkin Elmer Instrum@pestrum One FT-IR spectrophotometét.and*C NMR
spectra were determined in deuterated dimethylogigdé with TMS as internal standard using a Bruker
spectrophotometer at 200 MHz and 50 MHz, respdgtiwéV absorption spectra were evaluated in 10 muarty
cells between 200 and 400 nm using a PG Instrunedt$80 UV/Vis spectrometer. Extinction coefficisrg) are
clarified in Lmol™cm™.

Synthesis of [2-Methoxy-5-(3-alkyl-4,5-dihydro-H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoase(4a-j)
3-Hydroxy-4-methoxybenzaldehyde (0.01 mol) dissdlie ethyl acetate (100 mL) was reacted with behzoy
chloride (0.01 mol), and to this solution was shkpwixed triethylamine (0.01 mol) by stirring at 028. Stirring
was continued for 2 h, and after that the mixtues wefluxed for 3 hours and filtered. The filtratas evaporateih
vacuo, and the crude product was washed with water eaagstallized from ethanol to afford compousfll2]. mp
75-76 °C; IR ¢, cm'): 2844 and 2760 (CHO), 1731, 1679 (C=0), 1253 (¢;O0F0 and 698 (monosubstituted
benzenoid ring). Then the corresponding compao2ifd.01 mol) was dissolved in ethanoic acid (20 raby by
treated 3-benzoxy-4-methoxybenzaldehy@lg0.01 mol). The mixture was refluxed for 1.5 howsd then
evaporated at 50-55 °th vacuo. A few recrystallizations of the residue from DM$QO (1:3) gave pure
compoundgla-j as uncolored crystals.

[2-Methoxy-5-(3-methyl-4,5-dihydro-1H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoat@la)

Yield 94%, mp. 195-196 °C. IR (KBr) ¢m3179 (NH); 1732, 1708 (C=0); 1606 (C=N); 1268 (@0771 and 703
(monosubstituted benzene rintht NMR (200 MHz, DMSOdy): & 2.24 (3H, s, CH), 3.83 (3H, s, OCHJ, 7.28 (1H,
d,J=8.48 Hz, Ar-H), 7.58-7.63 (2H, m, Ar-H), 7.72#8.(3H, m, Ar-H), 8.13 (2H, d] = 7.67 Hz, Ar-H) 9.65 (1H,
s, N=CH), 11.80 (1H, s, NH}’*C NMR (50Mz, DMSO#ds): & 164.39 (COO), 153.21 (triazole;)¢151.75 (N=CH),
144.73 (triazole ¢), [154.01, 140.25, 134.59, 130.33 (2C), 130.13.4@2 (2C), 128.72, 126.93, 121.42, 113.20]
(arom-C), 56.93 (OC}H), 11.53 (CH). UV Apax (€): 304 (19745), 232 (22350), 214 (17236) nm.

[2-Methoxy-5-(3-ethyl-4,5-dihydro-1H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoatgb)

Yield 98%, mp. 203-205 °C. IR (KBr) cm3166 (NH); 1735, 1704 (C=0); 1607 (C=N); 1273 (@©771 and 706
(monosubstituted benzene ring)}l NMR (200 MHz, DMSOde): & 1.18 (3H, tJ = 7.37 Hz, CH)), 2.65 (2H, qJ =
7.39 Hz, CH), 3.83 (3H, s, OCH), 7.30 (1H, dJ = 8.19 Hz, Ar-H), 7.58-7.75 (5H, m, Ar-H), 8.14H2d,J = 7.33
Hz, Ar-H), 9.65 (1H, s, N=CH), 11.82 (1H, s, NHJC NMR (50Mz, DMSO#d): 5 164.38 (COO), 153.31 (triazole
Cs), 151.88 (N=CH), 148.49 (triazoles)C [154.01, 140.24, 134.62, 130.77 (2C), 130.349.42 (2C), 128.69,
126.94, 121.41, 113.45] (arom-C), 56.64 (QFH8.92 (CHCHjs), 10.43 (CHCHz). UV A.« (€): 306 (16986), 266
(14127), 234 (18437), 210 (12444) nm.

[2-Methoxy-5-(3-n-propyl-4,5-dihydro-1H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoatglc)

Yield 92%, mp. 179-180 °C. IR (KBr) cmm3173 (NH); 1734, 1703 (C=0); 1604, 1591 (C=N)722COO0); 773
and 707 (monosubstituted benzene rifdg).NMR (200 MHz, DMSOdg): & 0.93 (3H, t,J = 7.43 Hz, CH), 1.66
(2H, sext,J = 7.38 Hz, CHCH,CHz), 2.63 (2H, tJ = 7.32 Hz,_CHCH,CHj3), 3.83 (3H, s, OCH}, 7.30 (1H, dJ =
8.19 Hz, Ar-H), 7.58-7.75 (5H, m, Ar-H), 8.14 (2H,J = 7.33 Hz, Ar-H), 9.65 (1H, s, N=CH), 11.82 (1HNH).
13C NMR (50Mz, DMSOds): 6 164.38 (COO), 153.50 (triazole;)-151.82 (N=CH), 147.34 (triazole;C[154.63,
140.25, 134.64, 130.15 (2C), 129.51 (2C), 128.2@.62, 126.93, 121.51, 113.53] (arom-C), 56.68 (Q)CRI7.09
(CH, CH,CHa), 19.27 (CHCH,CHjz), 13.91 (CHCH,CHs). UV Anax (€): 304 (18164), 294 (18373), 268 (17538),
238 (18000), 226 (15900) nm.

[2-Methoxy-5-(3-benzyl-4,5-dihydro-H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoatgtd)

Yield 94%, mp. 211-213 °C. IR (KBr) cm3162 (NH); 1736, 1706 (C=0); 1603, 1592 (C=N)71ZCOO0); 773
and 703 (monosubstituted benzene rirg). NMR (200 MHz, DMSOd,): & 3.85 (3H, s, OCh), 4.05 (2H, s,
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CH,Ph), 7.17-7.33 (6H, m, Ar-H), 7.61-7.80 (5H, m, 1); 8.16 (2H, dJ = 7.10 Hz, Ar-H), 9.60 (1H, s, N=CH),
11.95 (1H, s, NH). U\ pnax (€): 308 (19485), 230 (23957), 214 (20319) nm.

[2-Methoxy-5-(3p-methylbenzyl-4,5-dihydro-1H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoatgle)

Yield 92%, mp. 230-232 °C. IR (KBr) cm3154 (NH); 1736, 1707 (C=0); 1615, 1603 (C=N)72ZCOO0); 832
(p-disubstituted benzene ring); 765 and 705 (mondiutei benzene ringfH NMR (200 MHz, DMSOd): & 2.20
(3H, s, CH), 3.84 (3H, s, OCBHJ, 4.00 (2H, s, CHPh), 7.06 (2H, dJ = 7.87 Hz, Ar-H), 7.18 (2H, d] = 7.99 Hz,
Ar-H), 7.30 (1H, dJ = 8.58 Hz, Ar-H), 7.62-7.81 (5H, m, Ar-H), 8.13t8.(2H, m, Ar-H), 8.13-8.18 (2H, m, Ar-
H), 9.60 (1H, s, N=CH), 11.90 (1H, s, NH). W« (€): 306 (23094), 234 (24208), 214 (19917) nm.

[2-Methoxy-5-(3-p-methoxybenzyl-4,5-dihydro-H-1,2 4-triazol-5-one-4-yl)-azomethinphenyl benzoatéif)
Yield 93%, mp. 197-198 °C. IR (KBr) cin3176 (NH); 1737, 1707 (C=0); 1613, 1589 (C=N)72ZCOO0); 810
(p-disubstituted benzene ring); 768 and 704 (mondiutei benzene ringfH NMR (200 MHz, DMSOdy): & 3.65
(3H, s, PhOCH), 3.85 (3H, s, OCHJ, 3.96 (2H, s, CkPh), 6.82 (2H, dJ = 8.50 Hz, Ar-H), 7.21 (2H, d] = 8.48
Hz, Ar-H), 7.30 (1H, dJ = 9.11 Hz, Ar-H), 7.60-7.79 (5H, m, Ar-H), 8.1418.(2H, m, Ar-H), 9.60 (1H, s, N=CH),
11.90 (1H, s, NH). UVAmay (€): 308 (17698), 266 (15427), 232 (24885), 212 (B31m.

[2-Methoxy-5-(34p-chlorobenzyl-4,5-dihydro-1H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoatg@lg)

Yield 98%, mp. 217-219 °C. IR (KBr) cmm3160 (NH); 1735, 1707 (C=0); 1615, 1602 (C=N)7@ZCOO0); 814
(p-disubstituted benzene ring); 774 and 704 (mondiutei benzene ringfH NMR (200 MHz, DMSOd): & 3.85
(3H, s, OCH), 4.05 (2H, s, CkPh), 7.27-7.32 (5H, m, Ar-H), 7.59-7.78 (5H, m, lA); 8.13-8.16 (2H, m, Ar-H),
9.60 (1H, s, N=CH), 11.95 (1H, s, NHJC NMR (50Mz, DMSOd): § 164.39 (COO0), 153.04 (triazole)c151.71
(N=CH), 146.36 (triazole £}, [154.05, 140.21, 135.28, 134.65, 131.83, 131130,.35 (2C), 129.52 (2C), 128.94,
128.93 (2C), 128.50 (2C), 126.87, 121.02, 113.48br0-C), 56.67 (OCh, 30.88 (CHPh). UV Anax (€): 306
(28947), 234 (30336), 216 (25868) nm.

[2-Methoxy-5-(3-m-chlorobenzyl-4,5-dihydro-1H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoatgth)

Yield 91%, mp. 240-241 °C. IR (KBr) cmm3154 (NH); 1740, 1707 (C=0); 1614, 1603 (C=N)7@ZCOO0); 799
and 702 f-disubstituted benzene ring); 760 and 683 (mondiuted benzene ringfH NMR (200 MHz, DMSO-
ds): 5 3.85 (3H, s, OCHh), 4.08 (2H, s, CkPh), 7.24-7.34 (4H, m, Ar-H), 7.43 (1H, s, Ar-H)6T-7.80 (5H, m, Ar-
H), 8.14-8.17 (2H, m, Ar-H), 9.63 (1H, s, N=CH),.98 (1H, s, NH). UVA»« (€): 308 (19306), 228 (25637), 214
(22500) nm.

[2-Methoxy-5-(3-phenyl-4,5-dihydro-1H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoat@li)

Yield 85%, mp. 218-219 °C. IR (KBr) ¢mm3169 (NH); 1740, 1707 (C=0); 1612, 1585 (C=N)72ZCOO0); 770
and 705 (monosubstituted benzene rifg) NMR (200 MHz, DMSOd): 5 3.85 (3H, s, OCH), 7.31 (1H, dJ=

8.56 Hz, Ar-H), 7.48-7.90 (10H, m, Ar-H), 8.12 (2&,J = 7.14 Hz, Ar-H), 9.60 (1H, s, N=CH), 12.35 (1K NH).

3C NMR (50Mz, DMSOd): 6 164.35 (COO), 154.23 (triazole)C151.86 (N=CH), 145.00 (triazole;)G[156.63,
140.20, 134.59, 130.50 (2C), 129.46 (2C), 128.9%3.88, 128.78, 128.40 (2C), 128.33 (2C), 127.164.62

122.24, 113.64] (arom-C), 56.68 (OQHUV Anax (€): 306 (13975), 274 (16387), 232 (24368), 212 (DjGHnN.

[2-Methoxy-5-(3-cyclopropyl-4,5-dihydro-1H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzoat)

Yield 93%, mp. 206-208 °C. IR (KBr) cm3163 (NH); 1734, 1706 (C=0); 1608, 1591 (C=N)74ZCOO0); 765
and 707 (monosubstituted benzene rifg) NMR (200 MHz, DMSOd): 5 3.88 (3H, s, OCH), 7.34 (1H, dJ=

8.54 Hz, Ar-H), 7.63-7.68 (2H, m, Ar-H), 7.77-7.88H, m, Ar-H), 8.16-8.19 (2H, m, Ar-H), 9.70 (1H, N=CH),

11.80 (1H, s, NH). UV« (€): 306 (18781), 276 (17382), 234 (22836), 212 (Bj0a8Hn.

Antioxidant Activity

Chemicals

Butylated hydroxytoluene (BHT), ferrous chloridePPH, a-tocopherol, 3- butylated hydroxyanisole (BHA), (2-
pyridyl)-5,6-bis(phenylsulfonic acid)-1,2,4-tria&r{ferrozine) and trichloroacetic acid (TCA) wetganed from E.
Merck or Sigma.
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Reducing power
The reducing power of the compourtisj was determined using the method of Oyaizu [13amained in [4].

Free radical scavenging activity
Free radical scavenging effect of the compousag was estimated by DPPHy the method of Blois [14] as
explained in [4].

Metal chelating activity
The chelating of ferrous ions by the compoudds and references was measured according to the chefHoinis
et al. [15] as explained in [4].

RESULTS AND DISCUSSION

In the current paper, [2-methoxy-5-(3-alkyl-4,5tino-1H-1,2,4-triazol-5-one-4-yl)-azomethinphenyl benzsate
(4a-j) were prepared. The starting compoufldg were prepared as explained in the literature [16 @@mpounds
4a-j were obtained from the reactions of compouBdg with 3-benzoxy-4-methoxy benzaldehyd8g12], which
were obtained through the reactions of 3-hydroxwpethoxybenzaldehyde including benzoyl chloride with
triethylamine Scheme 1.

Ten novel [2-methoxy-5-(3-alkyl-4,5-dihydrd411,2,4-triazol-5-one-4-yl)-azomethinphenyl benzeafa-j) were
characterized with IRH-NMR, **C-NMR and UV spectral data.

-
N
N

R

OH
i
HOC OCH; + CI*C—@

a | CHs
b | CHCHs
Et;N ¢ | CH,CH,CHs
-HCl d | CHxCeHs
e | CHCoHs.CHs (p)
Q f | CHCgHq.OCH; (p-)
CHyCeH4.Cl (o)
R o oC - o 9 2CeHa.
I +HoNNH, N\ NH @ AcOH N‘ NH I h | CHyCeH,.Cl (m)
%NNHCOZC?H5 “2C,H-0H R/k )% * “H,0 /go oC i | CeHs
bCHs NSo OHG OCHy r‘v j j
NH; N=CH OCHs
1 2 3 4

Scheme 1 Synthetic route of compounds 4

Antioxidant activity
The antioxidant capacities of ten newly synthesizethpoundsia-j were determined. Different processes have
been used to identify antioxidant capacities. Tioe@sses used in the paper are clarified below:

Reducing power

The compoundda-j were screened for their in-vitro reducing actastioy F&"-F&** transformation in the presence
compounds samples. The reducing ability of a comgomay serve as a significant indicator of its ptat
antioxidant capacity. The presence of reductakésdntioxidants substances in the antioxidant ex@sngauses 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].[T&e antioxidant activity of putative antioxidahfis been
attributed to various mechanisms such as preverdfain initiation, binding of transition metal iacatalyst,
decomposition of peroxides, prevention of continuggdrogen abstraction, reductive capacity and eddic
scavenging [19]. In the paper, all of the conceitns of the compounds showed lower absorbance réference
antioxidants. Hereby, any reductive activities weoeobserved.

DPPH radical scavenging activity

The scavenging of stable DPPHodel is an extensively used technique to meaant@xidant activities in a
relatively short time comparatively to other teaqugs. The effect of antioxidants on DPBERvenging was thought
to be due to their hydrogen donating ability [ZDPPH is a stable free radical and accepts an etear hydrogen
radical to become a stable diamagnetic moleculg [ie reduction capacity of DPPH radicals was rdedi of a
decrease in the absorbance at 517 nm induced loxiaints, resulting a color change from purpledtiow. In the
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study, antiradical capacities of compouddsj and reference antioxidants for instamemcopherol BHA and BHT
were detected by using DPPiHethod.The newly synthesized compounds did not show aiiityalike a radical
scavenger.

Iron binding capacity

Ferrozine can quantitatively form complexes witA'Fin the presence of chelating agents, the confpiemation is
disrupted with the result that the red color of tdwenplex is decreased. Measurement of color resludtierefore
allows estimation of the chelating activity of tleexisting chelator [22). The transition metalssigulay an
important role as catalysts of oxidative processding to formation of hydroxyl radicals and hydropxide
decomposition reaction via Fenton chemistry [23]e Production of these radicals can lead to protedification,
lipid peroxidation and DNA damage. Chelating agearts effective as secondary antioxidants as atre$uheir
potentially inhibition the metal-dependent procegbereby stabilizing the oxidized form of the nhéta [24].

Iron binding activities of the compoundsa-tocopherol, BHT and BHA are shown in Figuren the current paper,
high iron binding capacity of synthesized compoundsild be beneficial in retarding metal-chelatingdation.
The data acquired from Figufedisclose that the metal chelating effects of tbenpounds4e 4g and 4i were
concentration-dependent, the other compounds warerhus, the compoundke 4g and4i demonstrate a marked
capacity for iron binding. The metal chelating etfef the compounds and references decreased ém ofdg > 4e

> BHA > a-tocopherol >4i > BHT.

70
——4a
60 —&-4b
—A—4c
- 50 —<—4d
9 —x—4de
&
w40 —o—4f
g —4g
E 30 ——4h
2 — 4
U .
Q\O 20 ——4j
—&—BHT
10 —a— BHA
—o—a-T.pherol

0 10 20 30 40

Concentration (pg/mL)
Figure 1. Iron binding effect of diverse amount othe compounds 4a-j, and reference antioxidants
CONCLUSION

New 4,5-dihydro-H-1,2,4-triazol-5-one derivatives were obtained andluated for theiin-vitro antioxidant

capacity. Compoundée, 4g and4i demonstrate a marked ability for metal chelatictivity. The data reported with
regard to the observed metal chelating activitiethe studied compounds could prevent redox cyclirtge results
may also give several advices for the improveméneuw triazole-based therapeutic target.
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