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Abstract

4-bromo-N-(4-((1-(4-bromobenzyl)-1H-1,2,3-triazol-4-yl)methoxy)-3-methoxy benzylidene) aniline (3), 2-((1-(3-(1,3-dioxoisoindolin-2-yl) propyl)-
1H-1,2,3-triazol-4-yl)methoxy)  benzaldehyde (6), and  4-((1-(3-(1,3-dioxoisoindolin-2-yl)propyl)  -1H-1,2,3-triazol-4-yl)methoxy)-3-
methoxybenzaldehyde (8) were synthesized. The compounds were characterized by FTIR, 'TH-NMR and ®C-NMR spectroscopic methods. The
antioxidant properties of the compounds were evaluated using two widely accepted methodologies assays (DPPH and FRAP). Compound 3 has

the highest antioxidant potential among the compounds.
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1. Introduction

1,2,3-Triazoles  are  five-membered  heterocyclic
compounds containing three nitrogen atoms in the ring.
These compounds have attracted significant interest due
to their extraordinary stability, ease of synthesis, and
various biological activities. The triazole ring, in
particular, has been incorporated into many drug
candidates because of its ability to interact with a variety
of  biological targets. 1,2,3-Triazoles exhibit
antimicrobial, antifungal, anticancer, and anti-
inflammatory activities, making them valuable in the
development of new therapeutic agents [1-3]. The
synthesis of 1,2,3-triazoles has been greatly facilitated
with the advent of the concept of "click chemistry." This
concept involves the copper(l)-catalyzed azide-alkyne
cycloaddition (CuAAC) reaction, which efficiently and
regioselectively forms 1,2,3-triazole rings, enabling the
creation of complex molecules with high yields and
minimal side products. Functionalizing the 1,2,3-triazole
ring at different positions further enhances their appeal
for use in drug design, materials science, and as ligands
in coordination chemistry [4-7]. The combination of
Schiff bases and 1,2,3-triazoles is an exciting area of
research. By synthesizing hybrid molecules that
incorporate both the imine group of Schiff bases and the
triazole ring, the aim is to combine the distinctive

advantages of both structures. These hybrid compounds
often exhibit improved biological and chemical
properties compared to their individual components.
Schiff base-triazole may demonstrate
stronger antimicrobial activity, increased stability, or
enhanced metal coordination ability, making them
particularly useful in drug development and catalysis.
Furthermore, the structural diversity of Schiff bases and
the regioselectivity of 1,2,3-triazole formation offer a
wide range of possibilities for the creation of compounds
with new properties. This opens new avenues for the
development of multifunctional agents that can be
applied in various fields, such as medicinal chemistry,
materials science, and beyond [8-11].

derivatives

2. Experimental

2.1. Instrumentation

IR spectra of the synthesized compounds were taken on
a Perkin Elmer FT-IR 1600 FT-IR (4000-400 cm)
spectrophotometer device, and 'H-NMR, »BC-NMR
spectra were taken on a Bruker brand 400 MHz NMR
device with DMSO-ds  solvent.  Antioxidant
measurements were made using a Buchi brand
spectrophotometer. The solvents and chemicals used in
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synthesis and structure elucidation were obtained from
Fluka, Merck and Aldrich companies, and all solvents
were subjected to appropriate purification and drying
processes.

2.2.Synthesis of 4-bromo-N-(4-((1-(4-bromobenzyl)-
1H-1,2,3-triazol-4-yl)methoxy)-3-
methoxybenzylidene)aniline (3)

Acetylene derivative 4-bromo-N-(3-nitro-4-(prop-2-yn-
1-yloxy)benzylidene) aniline (1) (1 mmol) with 1-
(azidomethyl)-4-bromobenzene (2) (1 mmol) was stirred
in a water/acetone (1:4) mixture at room temperature in
a 100 mL flask. Then, copper sulfate pentahydrate (1/20
mol) and sodium ascorbate (1/10 mol) were added to the
reaction mixture in the specified proportions and
refluxed for 18 hours. At the end of the reaction, the
contents of the flask were poured into the ice-water
mixture, and a solid was obtained, which was filtered
and washed with water. It was crystallized with DME-
water and then dried over CaCl: in a desiccator
(Scheme 1).

Yield: 96.72%; m.p.253-255°C; IR (v,cm): 1576
(CH=N), 1267 (C-O); 'H-NMR (6 ppm): 3.81 (s, 3H,
OCHs), 5.27 (s, 2H, OCHz), 5.63 (s, 2H, NCH>2), Arom.
[7.22 (bs, 3H, CH), 7.31 (bs, 4H, CH), 7.59 (bs, 4H, CH)],
8.36 (s, 1H,1,2,3-trz.CH), 8.53 (s,1H, N=CH); *C-NMR (d
ppm): 52.46 (OCH>), 55.99 (OCH3), 61.86 (NCH?2), Arom.
C [113.04(CH), 113.28 (CH), 123.66 (CH), 129.55(C),
149.65(C), 153.23(C), 4-Br-PhiC (124.60(CH), 132.19(CH),
118.54 (C), 151.04(C)), 4-Br-Ph.C C(130.74 (CH), 132.49
(CH), 122.06 (C), 135.69 (C))], 126.24 (1,2,3-trz.(CH)),
135.84 (1,2,3-trz.(C)), 161.54 (N=CH)

2.3. Synthesis of 1,2,3-triazole derivatives 6

Azide derivative 2-(3-azidopropyl)isoindoline-1,3-dione
(4) compound (1 mmol) and acetylene derivative 2-
(prop-2-yn-1-yloxy)benzaldehyde (5) and 3-methoxy-4 —
(prop-2-yn-1-yloxy)benzaldehyde (7) compounds (1
mmol) were mixed separately in water/acetone (1:4) in a
100 mL flask. Then, copper sulfate pentahydrate (1/20
mol) and sodium ascorbate (1/10 mol) were added to the
reaction mixture in the specified proportions and
refluxed for 18 hours. At the end of the reaction, the
contents of the flask were poured into the ice-water
mixture, and a solid was obtained, which was filtered
and washed with water. It was crystallized with DMF-
water and then dried over CaCl: in a desiccator
(Scheme 1). Compounds 1,2, 5 and 7 were synthesized
from literature [12,13].

2.3.1. 2-((1-(3-(1,3-dioxoisoindolin-2-yl)propyl)-1H-1,2,3-
triazol-4-yl)methoxy)benzaldehyde (6):

Yield: 86.48%; m.p.184-186°C; IR (v,ecm™?): 1719 (C=0),
1600 (C=C), 1242 (C-O) ; 'H-NMR (d ppm): 2.20 (bs, 2H,
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CHb>), 3.63 (t, 2H, NCH>), 4.44 (t, 2H, NCH>), 5.32 (s, 2H,
OCH:), Arom.[7.12 (bs, 1H, CH), 7.44 (bs, 1H, CH), 7.68
(bs, 2H, CH), 7.84 (bs, 4H, CH)], 8.33 (s, 1H,1,2,3-trz.CH),
10.35 (s,1H, HC=0); ¥*C-NMR (6 ppm): 29.08 (CHz), 35.33
(NCHz), 47.80 (NCH), 6272 (OCH2), Arom. C
[114.62(CH), 121.57 (CH), 134.75 (CH), 136.83(CH),
124.900, 160.87©, 4-Br-PhuC (123.43(CH), 128.04(CH),
132.20 ©)], 125.24 (1,2,3-trz.(CH)), 132.20 (1,2,3-trz.(C)),
168.32 (C=0), 189.65 (HC=0).

2.4.Synthesis  of 1,2,3-triazole  derivative
compound 8

Azide derivative 2-(3-azidopropyl)isoindoline-1,3-dione
(4) compound (1 mmol) and acetylene derivative 3-
methoxy-4  -(prop-2-yn-1-yloxy)benzaldehyde (7)
compounds (1 mmol) were mixed separately in
water/acetone (1:4) in a 100 mL flask. Then, copper
sulfate pentahydrate (1/20 mol) and sodium ascorbate
(1/10 mol) were added to the reaction mixture in the
specified proportions and refluxed for 18 hours. At the

new

end of the reaction, the contents of the flask were poured
into the ice-water mixture, and a solid was obtained,
which was filtered and washed with water. It was
crystallized with DMF-water and then dried over CaCl:
in a desiccator (Scheme 1). Compounds 1,2 and 7 were
synthesized from literature [12,13].

2.4.1. 4-((1-(3-(1,3-dioxoisoindolin-2-yl)propyl)-1H-1,2,3-
triazol-4-yl)methoxy)-3-methoxybenzaldehyde (8):

Yield: 93.20%; m.p.195-197°C; IR (v,cm): 1704 (C=0),
1587 (C=C), 1259 (C-O) ; 'H-NMR (4 ppm): 2.21 (bs, 2H,
CH>), 3.64 (t, 2H, NCH>), 4.48 (t, 2H, NCH2), 3.81 (s, 3H,
OCHs), 5.25 (s, 2H, OCHz), Arom. [7.40 (bs, 2H, CH),
7.55 (bs, 2H, CH), 7.86 (bs, 3H, CH)], 8.29 (s, 1H,1,2,3-
trz.CH), 9.85 (s,1H, HC=0); 3C-NMR (0 ppm): 29.32
(CHz), 35.18 (NCH>), 47.78 (NCH2), 55.91 (OCHs), 62.19
(OCHz), Arom. C [109.92(CH), 113.13 (CH), 123.46 (CH),
130.35(C), 149.89(C), 153.28(C), 4-Br-PhuC (126.38(CH),
134.94(CH), 142.02 (C))], 125.40 (1,2,3-trz.(CH)), 132.22
(1,2,3-trz.(C)), 168.46 (C=0), 192.04 (HC=0).

2.5. Antioxidant activity

The antioxidant properties of the compounds were
evaluated using two widely accepted methodologies: the
DPPH and FRAP assays, renowned for their
effectiveness in gauging the antioxidant potential of
diverse compounds. The DPPH assay, adapted from [14]
measures the compounds' ability to scavenge the DPPH
radical. This method relies on the decolorization of the
purple DPPH solution wupon interaction with
antioxidants. Absorbance changes at 517 nm, recorded
spectrophotometrically, indicate the degree of radical
scavenging activity. Results, reported as SCso values (mg
of sample per mL), delineate the concentration required
for a 50% reduction in the DPPH radical compared to the
standard Trolox.
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Concurrently, the antioxidant capacity was
determined through the FRAP method, following the
protocol described by [15]. This approach involves the
reduction of the Fe* -TPTZ complex to the Fe? -TPTZ
the antioxidants.
Spectrophotometric readings at 593 nm after a 4-minute

complex in presence  of
incubation period elucidate the compounds' ability to
reduce ferric ions. Results are expressed as uM Trolox
equivalent per milligram of compound, where higher
Trolox equivalent values denote elevated FRAP and
hence increased antioxidant efficacy.

Both assays serve as robust tools for assessing the
antioxidant prowess of compounds, providing valuable
insights into their capacity to neutralize free radicals and
reduce ferric ions. These standardized methodologies
offer a comparative analysis of diverse compounds,
enabling a comprehensive evaluation of their
antioxidant capabilities.

o~
O
O
L > (@) 8
H |

Scheme 1. Synthetic pathway for the preparation of compounds 3,6 and 8

N

N= N\/\/ 0O

3. Results and discussion

3.1. Synthesis

Compounds 3, 6 and 8 were synthesized with click
reaction in the 'TH NMR spectra of compounds 3, 6, and
8, C-H proton signal belonging to 1,2,3-triazole ring was
seen at 8.29-8.36 ppm as a singlet. Carbon peaks
belonging to 1,2,3 triazole rings were observed at
1326.24-135.84 ppm in the BC-NMR spectra of
compounds 3, 6, and 8. '"H-, 3C-NMR data confirm the
structures of the compounds. The spectral data obtained
are in full compliance with the literature. [16].

3.2. Antioxidant activity

The antioxidant capacities of the F-series compounds
were investigated using DPPH radical scavenging and
FRAP reducing power assays. The results revealed
substantial differences among the tested compounds
(Table 1).
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Table 1. DPPH and FRAP activities of compounds 3, 6 and 8

Compound DPPH (SCs: mg/mL) FRAP (uM Trolox Equivalent/mg

compound
3 2.27+0.034 278.47+0.42¢
6 10.81+0.030 28.05+0.82¢
8 6.620+0.0022 No activity
Trolox 0.121+0.0002 Not tested

*Same letters in each column were not significantly different at p <
0.05 (Tukey's range test). The means of three replicates were given
with + standard deviations.

In the DPPH assay, where lower SCs values indicate
higher free radical scavenging activity, compound 3
exhibited the highest antioxidant potential (SCso = 2.27
mg/mL). Compound 8 (SCsp = 6.62 mg/mL) showed
moderate activity, whereas compound 6 (SCs, = 10.81
mg/mL) had the weakest radical scavenging capacity.
When compared to Trolox (SCso = 0.121 mg/mL), all
tested compounds displayed significantly lower
antioxidant efficiency.

The FRAP assay, which measures the ferric ion-
reducing ability, showed that compound 3 had the
highest reducing power (27847 uM  Trolox
equivalent/mg compound), indicating strong electron
donation potential. Compound 6 (28.05 uM Trolox
equivalent/mg compound) exhibited a relatively weak
reduction capacity. Furthermore, compound 8 did not
show any detectable activity in the FRAP assay,
suggesting its limited ability to reduce ferric ions.

These findings suggest that compound 3 has the
highest antioxidant potential among the compounds,
demonstrating superior performance in both radical
scavenging and reducing power. Compound 8 exhibited
moderate activity, while compound 6 had the weakest
overall antioxidant efficacy.
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