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Abstract: By the region-selective, a click one-pot reaction a series of new 1,2,3-triazole derivatives were
successfully synthesized and evaluated in vitro as antioxidant agents. The molecular structures of synthesized
derivatives were characterized using spectral analysis (IR, '"H NMR, and °C NMR) in addition to elements
analysis (C.H.N). The products obtained were investigated in vitro for their antioxidant activity. The results
of the DPPH test revealed that 1,2,3-triazole derivatives possess a good selectivity index to capture free
radicals. It was found among these compounds that the 5a, 5¢ and 5d exhibited potent levels of activity with
inhibition percentages of 82.25, 80.42, and 75.36%, respectively compared to that of standard ascorbic acid.
In addition, the molecular docking study confirmed the biological activity results of the tested compounds

and determined their interactions nature with the active site of the protein.
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Introduction

Oxidative stress is one of the most
complex processes that occur in biological
systems because of an imbalance between the
production of oxidants, such as reactive oxygen
species, and the ability to eliminate these
oxidants by antioxidant systems [1]. Oxidants
are unstable active molecules with one or more
of unpaired electrons, e.g., hydroxyl radical
OH", superoxide ion O®, and hydrogen
peroxide H,O,, and are known as free radicals
that are by-products of enzymatic reactions [2].
Among the effects, it was found that free
radicals can interact with proteins, nucleic acids,
lipids, and carbohydrates, and thus affect their
structure and function. These effects can
damage the cells and lead to different
pathologies including early aging,
atherosclerosis, cancer, and Alzheimer’s disease,
etc.[3,4]. Antioxidants are active molecules that
affect on deactivating or eliminating free
radicals by mechanism allowing reduction the
oxidative stress and prevention of cellular
damage, thus they contribute greatly to

maintaining human health [5,6]. It was also
found that the overproduction of oxidants in the
biological system depletes the antioxidants in
the body and thus increases the risk of disease,
for this reason, exogenous antioxidants were
used to compensate of the lack and protect the
body from diseases [7]. Natural and synthetic
chemical compounds, e.g., vitamins C, phenolic
compounds, and some minerals (Se and Zn),
etc., are one of the most important sources of
exogenous antioxidants that can be obtained
through medicines or nutritional supplements
[8]. 1,2,3-triazole and their derivatives are one
of the important synthetic compounds in
nitrogen-containing,  heterocyclic  systems,
characterized by a range of biological activities
and low toxicity parameters [9-11]. Next to their
antioxidant activity [12], triazole derivatives
exhibited a broad spectrum of biological
activities, such as antibacterial [13], anti-fungal
[14], anti-inflammatory [15], anti- HIV [16,17],
anti-Alzheimer [18], anti-cancer [19,20], and
other pharmacological activities [21,22].
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Besides, they are used in the industrial field as
excellent anti-corrosion agents in acidic
environments [23, 24]. In this work, we

synthesized a number of 1, 2, 3-triazole
derivatives and their activity evaluation in vitro
and in silico as antioxidant agents.

Experimental part

General information
Melting points are uncorrected and were

measured on SMP apparatus (Gallenkamp). IR
spectra were measured with IR
spectrophotometer (BRUKER). NMR

measurements (‘'H NMR, "“C NMR) were
recorded on Bruker AMX 400 and 100
instruments using TMS as a reference and
DMSO-ds as a solvent. Microelements (C.H.N.)
were measured using Vario Elemental Analyzer
3000 (Shimadzu, Japan). Analyses TLC were
carried out on Merck 60 F254. The chemicals
were supplied from commercial sources and
utilized as received without further purification.
Synthesis

General procedure for preparation of azide
compounds 2a-b [23]

One of the aniline compounds (5mmol),
anthranilic acid 1a (0.69gm) or 4-nitroaniline 1b
(0.685gm) was individually dissolved with
sodium nitrite NaNO, (6mmol, 0.2gm) in an
acidic solution (10%HCI) and stirred for 30 min
at 0°C. Then, the solution of NaN3 (5mmol,
0.326gm in 5 mL water) was gradually added
and again stirred for another 1h. Following the
completion of the reaction (check by TLC), the
solution was treated with 5%NaOH (10mL) and
then extracted with chloroform. The organic
liquid obtained was dried with Na,SO4 and then
concentrated to a solid by a vacuum. The final
products were recrystallized from absolute
ethanol.
2-azidobenzoc acid 2a: white crystals,
yeild79%, m.p165-167. IR (KBr,cm™): v 3354
(OH), 3274,3157 (NH;), 3025(C-H), 2214
(N=N), 1732 (C=0). 'H NMR (DMSO-ds6,
ppm): & 10.74 (s,1H,0OH), 7.92-7.38(d,4H,H-
Ar). °C NMR (DMSO-d6, ppm): & 161.41
(C=0), 129.51-122.93 (C-arom.). Anal.
calculated for C;HsN3O,: C, 51.34; H, 3.09; N,
25.76. Found; C, 52.05; H, 3.28; N, 25.92.
1-azido-4-nitrobenzene 2b: yellow crystals,
yeild 87%, m.p 132-134. IR (KBrcmY): v
3032(C-H), 2126 (N=N), 1585, 1328 (NOy), .
'H NMR (DMSO-d6, ppm): & 7.92-

7.48(d,4H,H-arom.). *C NMR (DMSO-ds,
ppm): & 145.12(C-N3), 141.23 (C-NO,), 121.34,
123.65 (C-arom.). Anal. calculated for
CeH4N4O3: C, 43.91; H, 2.46; N, 34.14. Found;
C, 43.35; H, 2.18; N, 33.72.

General method for synthesis of propargyl
derivatives 3a and 3b [25].

Potassium carbonate (0.552 g, 4mmol),
was dissolved with one of the derivatives 3a—d
(2mmol) in 30 mL of acetone and stirred for 15
min, and then propargyl bromide (2 mmol) was
slowly added to the mixture and refluxed for
15-18 h until finish of the reaction (check by
TLC). The solution was diluted with H,O and
then extracted with dichloromethane. The
organic liquid was dried with anhydrous Na,SO4
and the solvent was evaporated with vacuum.
Products obtained were purified on short
column of SiO; using methanol—- chloroform as
eluent.
N-(4-(prop-2-yn-1-yloxy)phenyl)acetamide
3a: white crystals, yeild 74%, m.p 187-185. IR
(KBrem™): v 3126(N-H), 2115 (C=C),
1689(C=0). 'H-NMR(DMSO-d6,ppm): &
9.45(s,1H, NH), 7.50-6.67(d,4H,H-arom.),
4.74(s,2H,CHy), 3.53(8,1H,Hacetyiene),
2.08(t,8H,Me). *C-NMR (DMSO0-d6, ppm): &
168.3(C=0), 153.5(C-O), 133.6-115.3(C-
arom.), 79.3, 78.5(C=C), 56.0(C-0), 46.7(CH,),
24.2(CHj3). Anal. calculated for C;;H11NO2: C,
69.83; H, 5.86; N, 7.40. Found; C, 68.75; H,
5.41; N, 7.05.
1-((4-chlorophenyl)(phenyl)methyl)-4-(prop-
2-yn-1-yl)piperazine 3b: yellow crystals, yeild

78%, m.p 117-115. IR (KBrem): v
2111(C=C), 835(C-Cl). 'H-NMR(DMSO-
d6,ppm): d 7.73-7.23(d,9H,H-arom.),

5.25(s,1H,Heertiary, 4.65(s,2H,CH,),
3-45(S,1HaHacetylene), 2.08-1.96 (t,SHaCHZpiprazine)-
B¥C-NMR (DMSO-d6, ppm): & 135.1-118.6(C-
arom.), 79.5(C-tertiary), 76.3, 70.8(C=C), 52.7,
51.4(C-piprazine), 47.9(CH,). Anal. calculated
for CyH21CIN,: C, 73.95; H, 6.52; N, 8.62.
Found; C, 72.66; H, 5.98; N, 8.11.
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General procedure for synthesis of 1,2,3-
triazole 5a-d derivatives [26]

A mixture of one of the azido compounds
2a-b (2mmol), one of alkynes 3a-b (2mmol),
sodium ascorbate, aqueous copper sulfate
CuS04.5H,0 as a catalyst were dissolved in 30
mL of DMF/H,0 (2:1) and refluxed for 14-18h
at 60°C, and then was monitored by TLC until
the end of the reaction. The reaction mixture
was cooled to room temperature and treated
with brine solution. Next step, a solution was
extracted with chloroform and the product
obtained was dried with anhydrous Na,SO4 and
vacuumed to evaporation of the solvent.
Products obtained were purified on short
column of Si0, using methanol—
dichloromethane as eluent.
N-(4-((1-(4-nitrophenyl)-1H-1,2,3-triazol-4-
yl)methoxy)phenyl)acetamide  5a:  white
crystals,  vyield;76%,  m.p.;186-184. IR
(KBr.cm™): v 3369(N-H), 1696 (C=0), 1625
(N=N), 1609 (C=Criazole), 1515, 1318 (NO,).
'H-NMR (DMSO-d6, ppm): & 9.48(s,1H,NH),
8.12 (s,1H, H-5uia01), 7.95-6.60(d,8H,Ar-H),
470 (s,2H,CHy), 2.72(s,3H, CH;). *C-NMR
(DMSO-d6, ppm): 6 167.6(C=0), 156.3 (C-0),
139.8(C-4yriazote), 113.2(C-5yiazote), 137.5-119.4
(C-arom.), 63.8 (CHy), 24.4 (CHj). Anal.
calculated for C17H5sNsO4: C, 57.79; H, 4.28;
N, 19.82. Found; C, 56.31; H, 3.88; N, 18.92.
1-((4-chlorophenyl)(phenyl)methyl)-4-((1-(4-
nitrophenyl)-1H-1,2,3-triazol-4-
ymethyl)piperazine 5Sb: yellow crystals,
yield:61%, m.p.;214-212. IR (KBr.cm%): v
1637 (N=N), 1588 (C=Cyiazole), 1510, 1345
(NO,), 864(C-Cl). *H-NMR (DMSO-d6, ppm):
8 8.26 (s,1H, H-54iaz01c), 7.98-6.72(d,13H,Ar-H),
3.87 (s,1H,CH), 3.37(s,2H, CH;), 2.85-2.80
(t,8H,CHapiprazine)- "C-NMR (DMSO-d6, ppm):
o 139.1-124.2 (C-arom.), 118.5(C-4iazole),
116.8(C-5yiazote), 79.4(C-tertiary), 58.8 (CH,)
57.3, 55.8(C-piprazine). Anal. calculated for
C26H25C|N602: C, 6387, H, 5.15; N, 17.19.
Found; C, 62.67; H, 4.73; N, 16.65.
2-(4-((4-acetamidophenoxy)methyl)-1H-1,2,3-

triazol-1-yl)benzoic acid 5c: dark brown
crystals,  yield;68%,  m.p.;151-149. IR
(KBrem™): v 3416(0H),  3235(N-H),
1736,1668  (C=0), 1612  (N=N).1459,

1571(C=C), 1722, 1687(C=0), 1625(N=N). *H-
NMR (DMSO-d6, ppm): & 12.89(s,1H,0OH),

9.85(s,1H.NH), 7.96 (s,1H, H-5uiazole), 7-78-
6.76(d,8H,Ar-H), 5.16 (s,2H,CH,), 2.50(s,3H,
CH;). ®*C-NMR (DMSO-d6, ppm): & 168.3,
166,2(C=0), 154.2 (C-O), 144.7(C-4tiazole),
118.5(C-5¢iazole), 132.9-121.2 (C-arom.), 76.3
(CHy), 246 (CH3). Anal. calculated for
ClgH16N404Z C, 6136, H, 458, N, 15.90.
Found; C, 60.42; H, 4.06; N, 15.11.
2-(4-((4-((4-
chlorophenyl)(phenyl)methyl)piperazin-1-
yl)methyl)-1H-1,2,3-triazol-1-yl)benzoic acid
5d: orange crystals, yield;65%, m.p.;228-226.
IR (KBr,cm™): v 3337(0OH), 1747 (C=0), 1631
(N=N), 1495 (C=Cyiz.), 829(C-Cl). *H-NMR
(DMSO-d6, ppm): & 11.75(s,1H,OH), 8.22
(s,1H, H-5ia701e), 8.10-6.78(d,13H,Ar-H), 4.70
(s,AH,CH), 3.40(s,2H, CH,), 2.79-2.75
(t,8H,CHapiprazine)- "C-NMR (DMSO-d6, ppm):
0 168.7 (C=0), 139.8-119.6 (C-arom.), 119.1(C-
Airiazote), 115.3(C-5iriazole), 79.0(C-tertiary), 59.7
(CHy) 58.4, 57.9(C-piprazine). Anal. calculated
for C,7H26CINsO,: C, 66.46; H, 5.37; N, 14.35.
Found; C, 65.42; H, 4.96; N, 13.76.
Antioxidant Screening Assay [27]

The antioxidant activity of derivatives 5a—
d was screened using the DPPH (1,1-diphenyl-
2-picryl hydrazyl) assay to determine the radical
scavenging potential of under-study compounds.
Briefly, a solution of DPPH (60uM in 2ml of
ethanol) was added to a solution of the tested
compound at 12.5, 25, 50, 100, 250, and 500uM
concentrations. Following the addition and
homogenizing, the mixture was incubated in the
dark for 30 min. The absorbance of the sample
was determined at wavelength 515nm on a
UV/Vis spectrophotometer “Amersham
Biospectro”. The same steps were applied with
ascorbic acid for comparison, as all results
obtained were utilized to calculate the
percentage of inhibition according to the
following formula:

Antioxidant effect as % = [(Ac—As) +Ac] X
100

where Ac = the control absorbance, while Ag =
the sample absorbance.

Docking study analysis [28]

Four compounds with good antioxidant
activity underwent molecular docking studies to
identify the potential binding with the protein of
cytochrome ¢ peroxidase enzyme (PDB: 2X08)
obtained from the protein data bank. The
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compounds were structured and converted to
PBD format and then used as ligands. Autodock
4.2.6 program was employed to calculate the
binding energy of the ligand with the protein

pocket (2X08). Discovery studio software was
utilized to set the receptor and visualize the
binding modes that occur theoretically by 2D
and 3D interaction poses.

Results and Discussion

By the diazotization reaction, the azide
compounds 2a and 2b were individually
synthesized from anthranilic acid la and 4-
nitroaniline 1b, respectively in an acidic

NH, -

10%HC1/ NaNO,

’

9 30min / 0C°

1a-b

Diazonium Salt

medium (10%HCI) containing sodium nitrite
and sodium azide and at 0°C, as shown in

Scheme 1.
®
N=N CI N;
NaN3
e
(0}
R 1h/0C R

2a-b

where R = 1a: 2-COOH, 1b: 4-NO,

Scheme 1. Experimental steps for synthesis of compounds (2a, 2b)

In the second step, the alkyne derivatives 4a and
4b were synthesized through reaction propargyl
bromide with N-(4-hydroxyphenyl)acetamide

piperazine 3b, individually in the presence of
potassium carbonate and acetone as solvent as
shown in Scheme 2.

3a, 1-((4-chlorophenyl)(phenyl)methyl)
Br K,CO3;/ acetone
3a,3b + —_— 4a, 4b
, , reflux 16-24h
|
N CH; —
Where /©/ \I( N\_/N
o
= o (O \
4a cl 4b
Scheme 2. Experimental steps for synthesis of compounds (4a, 4b)
In the next step and by the region- formation of S5-membered hetero-cycles, as
selective click reaction, 1,2,3-triazole  shown in scheme 3. The structures of all newly

derivatives Sa-d were synthesized from reaction
of the azide derivatives 2a, 2b with different
alkynes 4a and 4b using sodium ascorbate and
hydrated copper sulfate as catalytic agents. This
reaction occurs according to the cyclo-addition
1,3-dipolar mechanism that leads to the

synthesized derivatives were determined
utilizing different spectroscopic methods (IR,
IH-NMR, 13C-NMR) in addition to micro-
elements analysis. The data of spectral and
micro-elements analysis were included in the
experimental section.
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Biological activity
Antioxidant activity study

The antioxidant activities of under-study
compounds Sa-d were evaluated in vitro using
DPPH assay, and the ascorbic acid was used as a
reference. The radicals scavenging test depends

on a mechanism that make it possible to reduce
the DPPH radical solution by a hydrogen donor
antioxidant which leads to the formation of the
non-radical form of DPPH-H. Generally, the
results revealed that tested compounds showed
potent activity as antioxidants.

o/

2a-b 4a, 4b

|
N\n/CH
Where G = P{O/©/ I

Sa, 5S¢

Na.Asco/CuS0O,4.5H,0

DMF/H,0 (2:1)
sterring, 60 °C , 14-18h

3

N=nN
NN
OR
Sa-d
Q.
e
Cl 5b, 5d

Scheme 3. Experimental steps for synthesis of compounds (5-d)

Moreover, compounds 5a, 5¢ and 5d have
the most potent levels of activity as compared to
that of standard ascorbic acid at all the used
concentrations, while the activity of compound
S5b was less effective than with increased
concentration. At a concentration 500uM, it was
found that the percentage inhibition of

compounds 5a, Sc¢ and 5d potency of 82.25,
80.42 and 75.36%, respectively as shown in
Table 1. In addition, our results indicated that
some of synthesized compounds possess
structural properties that help in capturing free
radicals; this was confirmed in a molecular
docking study.

Table 1. Results of DPPH assay of compounds 5a-d at wavelength 515nm and concentration

500uM. _

Compounds Absorbance of Sample %o Inhibition
5a 0.178 82.2544.52
5b 0.218 29.5+1.25
5¢ 0.086 80.421+4.14
5d 0.112 75.36+3.98

Ascorbic-acid 0.065 85.88+4.72

100 1 Antioxidant activity

90 -

80 -
S 70 -
o
E 60 - =@="53a
‘= 50 - =fi—5b
£ 40 - 5¢
X 30 -
o

20 | == 50

10 - === control

0
12.5| 25 | 50 | 100 | 250 | 500 |
Concentration (nug/mL)

Fig. 1. Antioxidant activity results of compounds 5a-d by DPPH assay.
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Molecular Docking study

In silico, a molecular docking study of
compounds 5a-d was performed to identify their
antioxidant  activity results. The target
compounds were docked as ligands with the
protein of cytochrome c peroxidase enzyme
(PDB: 2X08) and attained favorable
conformation. According to the docking
calculations, the binding energy of 1,2,3-triazole
derivatives 5a—-d were -2.8, 3.7, -4.1 and -3.6
[kcal/mol], respectively. The docking results

0
0 A155
AR Y

ARG . : THR
AN & A2 Gl

AP
AN \ B

PHE Gl

ALS6
4% ey
A27%

ALA
AlSL

revealed that 1,2,3-triazole derivatives 5a, 5S¢,
and 5d were bound with the active site of the
protein selectively and acceptably via different
types of interactions such as hydrogen bond,
hydrophobic, and electrostatic interactions. A
summary of the binding energies and types of
interactions is shown in Table 2, while the
binding pose of compounds Sa, Sc¢ and 5d with
the active pocket of the target protein was
shown as 2D, 3D representations in Fig. 2, 3
and 4.

Fig 2. Conformations for 5-a simulations with the active site of cytochrome c peroxidase enzyme

PHE

MET
By 2276 Al4E
A202 £30
g 4146
PHE - PHE a
4 An PHE
A203 A278 g
@‘ """ 1
, / A\
v
ARG
A0S %
Gy ¥
A1S6 us X
2150
oy f
3
PRO v chl‘y)
A:355 A283

Fig 3. Conformations for 5-c¢ simulations with the active site of cytochrome ¢ peroxidase enzyme
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A:469 Q
A\
ARG R L
s /

A473 ‘ 0

HIS -
A475 gy \

PO
GLN  A4602
: A399

A367
LEU TYR
A:479 A:366

ASP
A371

Fig 4. Conformations for 5-d simulations with active site of cytochrome c peroxidase enzyme

Compound Ligand moiety Site(A.A) Interaction E (kcal/mol) |
NH GLU 273(A) H- Bond
C=0 GLU 469(A) H- Bond
5a N=N GLU 282(A) Pi-Anion -2.8
LYS 150(A) Pi-Amid
ALA 351(A) Pi-Alkyl
6-ring LYS 150(A) Pi-Alkyl
Other Electrostatic
NH GLU 273(A) H- Bond
OH LEU 202(A) H- Bond
5¢c ARG 259(A) H- Bond -4.1
N=N PRO 155(A) Pi-Alkyl
ARG 259(A) Pi-Cat ion
6-ring ALA 151(A) Pi-Alkyl
LEU 202(A) Pi-Alkyl
other Electrostatic
5-ring GLY 399(A) Pi- Amid
PRO 368(A) Pi-Alkyl
5d N=N ASN 75(A) H- Bond -3.6
6-ring LYS 473(A) Pi-Alkyl
ARG 400(A) Pi-Alkyl
C-N ARG 400(A) C-H-Bond
TYR 366(A) C-H-Bond
other Electrostatic
Conclusions

In the current work, we focused on the nitrophenyl)-1H-1,2,3-triazol-4-

349

Table 2. Docking results, types of interactions and the binding energy of 1,2,3-triazole derivatives with the
catalytic site of cytochrome c peroxidase enzyme

synthesis of a series of 1, 2, 3-triazole yl)methoxy)phenyl) acetamide showed higher

derivatives by the 3,1-dipole cyclo-addition
mechanism and their in vitro evaluation as
antioxidants. The results of the test indicated
that some synthesized compounds had a good
selectivity index as radicals scavenging agents,
among  those  compounds,  N-(4-((1-(4-

inhibition level with percentage potency of
80.15% as compared to other compounds. In
addition, molecular  docking  simulation
confirmed the biological activity results by
determining the interactions nature that
spontaneously occurs between the compound
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and the active site of the protein. Generally, compounds are able to capture free radicals; this
results obtained indicated that some synthesized was confirmed in a molecular docking study.
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CUHTE3, XAPAKTEPUCTHKA IN SILICO U UCCJIEAOBAHMUE IN VITRO HOBBIX
IMPOU3BO/JHbLIX 1,2,3-TPUA30JIA B KAYECTBE AHTUOKCHUIAHTOB

Haouab A. Adoaya-Pena*, Ucnam X. Tappan
Kageopa xumuu, Ynueepcumem Anv-Kaoucus,

Husanus, 58002, Hpax

*e-mail: nabeel.a.alradha@qu.edu.ig

AnHoTanus: C MOMOIIBI0 PETHMOCENEKTUBHONW peakiuy ObLT YCIENTHO CHHTE3UPOBAH P HOBBIX
npou3BOJIHBIX 1,2,3-Tpuazona. MoJekylsapHyI0 CTPYKTypy CHHTE3UPOBAHHBIX IPOU3BOJHBIX
OXapakTepu30Bajl ¢ nomoiisio crnekrpanbHoro aHanusza (UK, SIMP 1H u SIMP 13C), a takxe
AJIEMEHTHOTO aHaju3a. [loMydeHHbIC MPOAYKTHI HCCACIOBaIM IN VIO Ha mpeaMer ux
AHTUOKCUJIAHTHOM akTUBHOCTH. Pe3ynbprarel JI®PPI' Tecra mokaszanu, uyro npousBojHbie 1,2,3-
Tpuasoja 00JaJal0T XOPOILIUM TOKa3aTelieM CEJIEKTUBHOCTH IO 3aXBaTy CBOOOJIHBIX PaIUKaJIOB.
Bbu10 0OHapy)eHo, uTO coeauHeHHUs 53, 5C u 5d MposBISAIOT BBHICOKHE YPOBHH aKTHBHOCTH C
nporeHTamMu uHruouposanus 82,25, 80,42 u 75,36% COOTBETCTBEHHO MO CPABHEHHUIO C TAaKOBBIM
CTaHJIAPTHOM acKOpOWMHOBOW KHUCIOTHL. Kpome TOro, wucciaenoBaHuUE MOJEKYJISIPHOTO JOKHHTA
MOATBEPAUIIO PE3YJIBTATHl OMOJIOTHYECKON aKTHBHOCTH TECTUPYEMBIX COCIMHEHHN U OMpPEaeniio
XapakTep MX B3aHMMOJCHCTBHSI C aKTUBHBIM IICHTPOM OeliKa.

KuaroueBbie cioBa: 1,2,3-Tpra3on, KIUK-XUMUS, aHTHOKCUIAHT, MOJICKYJISIPHBIA JOKHHT, PEaKIIHSs
JMA30TUPOBAHUS

ANTIOKSIDANLAR KiMi 1,2,3-TRIAZOLUN YENI TOROMOLORININ
IN VITRO TODQIQI VO IN SILICO SINTEZI, XARAKTERISTIKASI

Nabil A. Abdul-Reda*, islam H. Tarrad
ol-Qadisiyya Universitetinin Kimya fakiiltasi,

Divaniyya, 58002, Iraq
*e-mail: nabeel.a.alradha@qu.edu.iq

Xiilasa: Regioselektiv reaksiyadan istifado edorok 1,2,3-triazolun bir sira yeni téromolori ugurla
sintez edilmisdir. Sintez edilmis tdromolorin molekulyar strukturu spektral (IQ, 1H NMR vo 13C
NMR), homginin element analizdon istifado etmoklo xarakteriza olunmusdur. ©lds edilon mohsullar
antioksidant kimi totbigina gors in vitro tadqiq edilmisdir. DFPH testinin noaticalori géstormisdir ki,
1,2,3-triazol toromolori sarbast radikallar1 tomizlomak ti¢iin yaxsi segiciliya malikdir. 5a, 5¢ va 5d
birlogsmalarinin standart askorbin tursusu ilo miiqayisado miivafiq olaraq 82. 25, 80.42 vo 75.36 %
inhibitorlasma faizi ilo yiiksok aktivlik niimayis etdirdiyi askar edilmisdir. Bundan olavs,
molekulyar doking tadgigati naticasinda birlosmalarin bioloji aktivliyinin olmasi tesdiglonmis vo
onlarin ziilalin aktiv sahasi ilo garsiligli tasirinin xarakteri tayin edilmisdir.

Agar sozlar: 1,2,3-triazol, klik kimyasi, antioksidant, molekulyar doking, diazotlasma reaksiyasi
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