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Carbamate, and Triazole Derivatives of
(2-(6-Methoxynaphthalen-2-yl) propanoyl)
glycinoyl azide

Jihan A. Mustafa 1,*, Huda A. Basheer 2, Parween H. Saleem 1

1 Department of Chemistry, College of Science, University of Duhok, Duhok, Iraq
2 Department of Chemistry, Faculty of Science, University of Zakho, Duhok, Iraq

ABSTRACT

In this study, a novel series of compounds, derived from the drug naproxen, was synthesized, this series includes
carbamates, ureas, semicarbazides, and 1,2,4-triazole derivatives, and the synthesis was achieved through a multi-step
synthetic approach. Initially, hydrazide (1) was prepared by reacting naproxen amino acid ester with hydrazine hydrate,
followed by its conversion to naproxen glycine azide (2) through treatment with sodium nitrite in hydrochloric acid.
Azide (2) was then subjected to thermal decomposition via Curtius rearrangement to yield isocyanate (3). Isocyanate
(3) was subsequently reacted with various reagents, such as water, alcohol, amine, concentrated hydrochloric acid,
hydrazine, and naproxen hydrazide, resulting in the formation of symmetrical urea (4), carbamates (5a-e), ureas (6a-d),
hydrochloride salt (7) semicarbazides (8), and (11). Furthermore, compound (9) was synthesized by refluxing semicar-
bazide (8) with acetyl chloride, and both compounds (9 and 11) were subsequently converted into 1,2,4-triazol-5-one
derivatives (10 and 12) through a cyclization reaction. In a parallel line of research, nucleophilic substitution reactions
were performed on hydrazide (1) using acetyl chloride, aryl sulfonyl chloride (benzene or toluene), and terephthaloyl
chloride, yielding substituted hydrazide derivatives (13, 15a-b, and 16), respectively. Diamide compounds (13, 16) were
further cyclized with ammonium acetate to produce 1,2,4-triazole derivatives (14, 17). The progression of these chemical
reactions were monitored using thin-layer chromatography (TLC), and synthesized compounds were identified using
IR, 1H NMR, and 13C NMR spectroscopy. The antioxidant properties of these compounds were extensively assessed,
contributing to the development of novel derivatives with potential applications in pharmacology and medicinal
chemistry.
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Introduction

Naproxen, a propionic acid derivative, belongs to
the family of nonsteroidal anti-inflammatory drugs
and has been the subject of extensive research on
its chemical derivatives.1–3 These derivatives ex-
hibit various biological activities, including potential
anti-inflammatory,4,5 antimicrobial,6 antibacterial,7

anticancer activity.8–10 Compounds containing nitro-

gen, such as amines, amides, ureas, acyl ureas, and
carbamates, are prevalent in natural products, agri-
cultural chemicals, and pharmaceutical substances.
They hold significance in biological and commer-
cial contexts, making synthesizing diverse nitrogen-
containing compounds a significant objective in
organic chemistry.11

The Curtius rearrangement is a reaction charac-
terized by the thermal decomposition of an acyl
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azide to yield an isocyanate.12 This reaction is valu-
able for generating isocyanate and isocyanate-derived
compounds, including carbamates, ureas, amides,
and amines.13 The Curtius rearrangement has found
broad applications in synthesizing various natural
products and important biomolecules.14 Given the
pivotal role of amines and amine-derived functional
groups, such as ureas and urethanes, in medicinal
chemistry, the Curtius rearrangement is increasingly
employed in drug discovery and producing potential
pharmaceutical candidates.15

The remarkable reactivity and adaptability of
azides have stimulated extensive reviews within the
research community. Scholars such as D. G. Jo et
al.16 M. Baumann et al.17 and H. Choi et al.18 have
contributed insightful review articles on the subject
of organic azides. Additionally, M. Balci19 provided a
comprehensive review in 2018.

Researchers have made noteworthy advancements
in the synthesis of acyl azides. In 2020, M. Baumann
et al.20 reported their work, while C. R. Sagandira
and P. Watts21 detailed their findings in 2017. Their
methodologies involved the use of flow apparatus
coupled with automated extraction, facilitating effi-
cient and controlled acyl azide synthesis.

A. Mata and colleagues22, devised a method em-
ploying acyl azides for peptide synthesis, effectively
circumventing side reactions such as epimerization
while preserving chiral integrity. In a separate study,
W. Yang et al.23 used acyl azides for preparing of
spirocyclic lactams via a one-pot cascade reaction.
Accordingly, we describe here an approach to the
synthesis of some new urea, carbamate and tria-
zole derivatives in a goal increased antibiological
activity by introducing naproxen moiety. Scheme 1,
Scheme 2.

Experimental

Uncorrected melting points were measured us-
ing bibby scientific SMP10 apparatus; IR spectra
were measured by IR Affinity-1, Shimadzu spec-
trophotometer values were represented in cm1.
1HNMR was carried out on a Bruker 400 MHz
spectrometer with TMS as internal standard. Fur-
thermore, 13CNMR was recorded on Bruker (100
MHz). The progress and completion of all reac-
tions was monitored using TLC on Whitman Silica
Gel 60 F254 aluminum-backed plates and ultraviolet
light detection for reaction materials that are UV-
active. Compound (1) N-(2-hydrazineyl-2-oxethyl)-
2-(6-methoxy-naphalen-2-yl)propanamide was pre-
pared according to literature procedure.24,25

(2-(6-methoxynaphalen-2-yl)propanoyl)glycinoyl
azide (2)

A cold solution of sodium nitrite (3.88 g, 0.056
moles) in 5 ml of water was introduced dropwise
with continuous stirring into a cold mixture of hy-
drazide (1) (0.6 g, 0.002 moles) in 10 ml of 25%
HCl over a 15-minute period. The stirring process was
sustained for 1 hour at 0 °C. Subsequently, the reac-
tion mixture was carefully refrigerated overnight.26

Confirmation of the successful formation of the azide
compound was achieved through thin-layer chro-
matography (TLC), employing a 1:1 hexane:ethyl
acetate solvent system (Rf = 0.60). The resultant
mixture was then diluted with water, inducing the
precipitation of a yellowish solid. This precipitate was
meticulously isolated by filtration and subjected to
thorough washing with a combination of water and
ethanol.Yield: 72%; mp: 98–100°C; yellowish solid;
1H-NMR (DMSO-d6) δ (ppm):1.35 (d, J = 8 Hz, 3H)
CHCH3, 3.73 (q,J = 8 Hz,1H) CHCH3, 3.85 (s,3H)
OCH3, 4.12(s,2H) NHCH2CO, 7.13–7.78 (m,6H) Ar-
H, 8.70 (b,1H)NH; 13C-NMR (DMSO-d6) δ (ppm): δ
19.00 CHCH3, 43.74 CHCH3, 45.10 NHCH2CO, 55.60
OCH3, 106.13, 119.07, 125.92, 126.97, 127.05,
128.82, 129.57, 133.60, 137.32, 157.44 (10C) Ar-C,
174.64, 177.93 (2C = O); IR (KBr), ν (cm-1) 3280,
2146, 1699, 1649, 1606, 1267.

N-(isocyanatomethyl)-2-(6-methoxynaphthalen-2-
yl)propanamide
(3)

A quantity of 3.01 grams (0.01 moles) of Azide (2)
was meticulously dissolved in dry toluene (25 ml)
and subjected to reflux conditions for 48 hours.27

The progression of the reaction was vigilantly mon-
itored via thin-layer chromatography (TLC), using a
hexane:ethyl acetate mixture in a 1:1 volume ratio as
the eluent (Rf = 0.47). Subsequently, the solvent was
efficiently removed under reduced pressure. The re-
sulting residue was subjected to a purification process
using a combination of petroleum ether and diethyl
ether, yielding a beige precipitate of isocyanate. This
precipitate was further subjected to recrystallization,
employing a solvent system of dimethyl sulfoxide
(DMSO) and water. Yield: 88%; mp: 238–239°C; beige
solid; 1H-NMR (DMSO-d6) δ (ppm): 1.32 (d, J = 8
Hz, 3H) CHCH3, 3.70 (q, J = 8 Hz, 1H) CHCH3, 3.86
(s,3H) OCH3, 4.32(s,2H) NHCH2N, 7.12–7.82 (m,6H)
Ar-H, 8.63 (b,1H) NH; 13C-NMR (DMSO-d6) δ (ppm):
18.87 CHCH3, 45.00 CHCH3, 49.01 NHCH2N, 55.60
OCH3, 106.10, 119.03, 125.80, 126.98, 127.02,
128.81, 129.55, 133.59, 137.61, 157.44 (10C) Ar-C,
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Scheme 1. Curtius rearrangement and its reactions.

157.58, 174.59 (2C = O); IR (KBr), ν (cm-1) 3307,
2249, 1647,1606,1265.

N,N’-((carbonylbis(azanediyl))bis(methylene))bis(2-
(6-methoxynaphthalen-2-yl)propan-amide
(4)

A solution of Isocyanate (0.852 grams, 0.003
moles) in benzene (20 ml) was augmented with
2 ml of water. The resulting reaction mixture was
subjected to reflux conditions for a duration of 48
hours.28 To assess the reaction’s progress, a thin-layer
chromatography (TLC) analysis was performed using
a hexane: ethyl acetate mixture in a 1:1 volume ratio

as the eluent, yielding an Rf value of 0.87. Follow-
ing this, the reaction mixture was allowed to cool
to room temperature. Subsequent to the evaporation
of the solvent, the remaining solid was subjected
to a diethyl ether wash. Finally, the residue was
meticulously recrystallized using a solvent system
composed of methanol /water. Yield: 77%; mp: 148–
150°C; 1H-NMR (DMSO-d6) δ (ppm): 1.37 (d, J = 8
Hz,6H) 2CHCH3, 3.73 (appearant q, J = 8 Hz, 2H)
2CHCH3, 3.86(s,6H) 2OCH3, 4.29 (s,4H) 2NHCH2NH,
7.09–7.85 (m,12H) 2Ar-H, 6.65, 8.60 (b,4H) 4NH;
13C-NMR (DMSO-d6) δ (ppm): 18.86 (2C) 2CHCH3,
45.03(2C) 2CHCH3, 46.59 (2C) 2NHCH2NH, 55.59
(2C) 2OCH3, 106.11, 119.02, 125.80, 126.97, 127.03,
128.81, 129.54, 133.59, 137.60, 157.44 (20C) 2Ar-C,
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Scheme 2. Reactions of naproxen glycine hydrazide.

157.61(C = O),174.62 (2C = O). 7; IR (KBr), ν (cm-1)
3354, 3296, 1704, 1651, 1606, 1265.

Synthesis of carbamate (5a-e)

General procedure
A suspension of Isocyanate (3) (0.005 moles) in

15 ml of dry toluene was vigorously stirred while
introducing 0.005 moles of the respective alcohol
(ethanol, 1-butanol, phenol, cyclohexanol, benzyl
alcohol). The reaction mixture was subsequently re-
fluxed for a duration of 72 hours.29 The advancement
of each reaction was closely monitored via thin-layer
chromatography (TLC), wherein the formation of a
distinctive reddish spot on the TLC plate indicated
successful carbamate formation for each reaction.
Following this, the reaction mixtures were subjected
to evaporation under reduced pressure. The resulting
residues were thoroughly washed with diethyl ether
multiple times and subsequently recrystallized em-
ploying ethanol.

ethyl((2-(6-methoxynaphthalen-2-
yl)propanamido)methyl)carbamate
(5a)

Yield: 80%; mp: 154–156°C; pale brown needles;
eluent: hexane: ethyl acetate 1:1 and Rf = 0.53;

1H-NMR (CHCl3-d) δ (ppm): 1.20 (t, J = 8 Hz,3H)
CH2CH3, 1.55 (d, J = 8 Hz,3H) CHCH3, 3.67 (q, J
= 8 Hz, 1H) CHCH3, 3.95(s,3H) OCH3, 4.05 (q, J
= 8 Hz, 2H)CH2CH3, 4.50 (s,2H) NHCH2NH, 5.65,
6.40 (b,2H) 2NH, 7.14–7.74(m,6H) Ar-H; 13C-NMR
(CHCl3-d) δ (ppm): 14.47 CH2CH3, 18.33 CHCH3,
46.49 CHCH3, 46.81 NHCH2NH, 55.35 OCH3, 61.12
CH2CH3, 105.61, 119.21, 126.06, 126.14, 127.60,
128.97, 129.23, 133.79, 135.92, 157.77 (10C)Ar-C,
156.81, 175.41 (2C = O); IR (KBr), ν (cm-1) 3313,
1694,1651, 1606,1263.

Butyl((2-(6-methoxynaphthalen-2-
yl)propanamido)methyl)carbamate
(5b)

Yield: 61%; m.p: 145–146°C; white solid; elu-
ent: hexane:ethyl acetate 1:1, Rf = 0.73; 1H-NMR
(DMSO-d6) δ (ppm): 0.74 (t, J = 4 Hz,3H) CH2CH3,
1.13–1.21 (m,2H)CH2CH2CH3, 1.39 (d, J = 8 Hz,
3H) CHCH3, 1.51–1.58 (m,2H) CH2CH2CH2, 3.70 (q,
J = 8 Hz, 1H) CHCH3, 3.85(s,3H) OCH3, 4.07 (ap-
pearant t, J = 8 Hz, 2H) OCH2CH2, 4.50 (s,2H)
NHCH2NH, 7.13–7.83 (m,6H) Ar-H, 6.88, 7.29 (b,2H)
2NH; 13C-NMR (DMSO-d6) δ (ppm): 13.81CH2CH3,
18.91CHCH3, 19.29 CH2CH2CH3, 30.96 CH2CH2CH2,
45.30 CHCH3, 47.01 NHCH2NH, 55.59 OCH3, 64.89
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OCH2CH2, 106.09, 119.04, 125.74, 126.98, 127.01,
128.82, 129.54, 133.57, 138.01, 157.40 (10C) Ar-C,
155.76, 175.87 (2C = O); IR (KBr), ν (cm-1) 3307,
1689, 1643, 1604, 1265.

Phenyl((2-(6-methoxynaphthalen-2-
yl)propanamido)methyl)carbamate
(5c)

Yield: 58%; mp: 158–160°C; off-white solid; eluent:
hexane: ethyl acetate 2:1 with Rf = 0.21; 1H-NMR
(DMSO-d6) δ (ppm): 1.33 (d, J = 8 Hz, 3H) CHCH3,
3.71 (q, J = 8 Hz, 1H) CHCH3, 3.86(s,3H) OCH3,
4.31(s, 2H) NHCH2NH, 7.08–7.85(m,11H) Ar-H,
6.74, 8.51 (b,2H) 2NH; 13C-NMR (DMSO-d6) δ (ppm):
18.85CHCH3, 44.99CHCH3, 47.63 NHCH2NH, 55.59
OCH3, 106.09, 119.04, 121.60, 124.52, 125.80,
126.61, 127.03, 128.17, 128.80, 129.57, 133.59,
137.54, 150.54, 157.43 (16C) Ar-C, 157.60, 174.61
(2C = O); IR (KBr), ν(cm-1) 3313, 1712, 1654, 1606,
1263.

Cyclohexyl((2-(6-methoxynaphthalen-2-
yl)propanamido)methyl)carbamate
(5d)

Yield: 69%; mp: 172–174°C; brown solid; eluent:
hexane: ethyl acetate 1:1 and Rf = 0.65; 1H-NMR
(CHCl3-d) δ (ppm): 1.28 (d, J = 8, 3H) CHCH3,1.48–
1.72 (m,6H) Cyclo-H, 1.96–2.29 (m,4H) Cyclo-H,
3.72(q, J = 8 1H) CHCH3, 3.90(s,3H) OCH3, 4.45(s,
2H) NHCH2NH, 4.95–5.34 (m,1H) OCH Cyclo-H,
5.66, 6.56 (b,2H) 2NH, 7.07–7.78 (m,6H) Ar-H;
13C-NMR (CHCl3-d) δ (ppm): 18.25 CHCH3, 23.66
(2C) Cyclo-C, 25.28(1C) Cyclo-C, 31.79 (2C) Cyclo-C,
46.43 CHCH3, 46.78 NHCH2NH, 55.33 OCH3, 73.49
OCH Cyclo-H, 105.55,119.17,125.16,126.11, 127.58,
128.94, 129.22, 133.75, 135.91, 157.71(10C) Ar-C,
158.63,175.43 (2C = O); IR (KBr), ν (cm-1) 3309,
1667, 1643, 1604, 1265.

Benzyl((2-(6-hydroxynaphthalen-2-
yl)propanamido)methyl)carbamate
(5e)

Yield: 81%; mp: 198–200°C; off-white solid; eluent:
hexane: ethyl acetate 1:1, Rf = 0.5; 1H-NMR (DMSO-
d6) δ (ppm): 1.37 (d, J = 8 Hz, 3H)CHCH3, 3.71 (q,
J = 8 Hz,1H) CHCH3, 3.85 (s,3H) OCH3, 4.29 (s, 2H)
NHCH2NH, 4.90 (s,2H) OCH2-Ar, 7.01–7.94 (m,11H)
Ar-H, 6.64, 8.63 (b,2H) 2NH; 13C-NMR (DMSO-
d6) δ (ppm): 18.86 CHCH3, 44.99 CHCH3, 47.33
NHCH2NH, 55.60 OCH3, 65.77 OCH2-Ar, 106.09,
119.03, 125.79, 126.98, 127.03, 127.94, 128.14,
128.80, 129.55, 130.40, 133.59, 136.07, 137.60,

157.43 (16C) Ar-C, 156.93, 174.60 (2C = O); IR
(KBr), ν (cm-1) 3305, 1701, 1647, 1604, 1265.

2-(6-methoxynaphthalen-2-yl)-N-
(ureidomethyl)propanamide
(6a)

To a chilled solution of concentrated ammonium
hydroxide (15 ml) within an ice bath, isocyanates (3)
(2.84 grams, 0.01 moles) were gradually introduced
in portions over a 10-minute duration, with contin-
uous stirring. Subsequently, the cooling bath was
removed, and the reaction was brought to a reflux
state for 20 hours, as confirmed by thin-layer chro-
matography (TLC).30 The resulting reaction mixture
was allowed to cool, and the solid product was thor-
oughly washed with water. A final purification step
was executed through recrystallization in ethanol,
ultimately yielding a precipitate. Yield: 82%; mp:
212–213°C; beige solid; eluent: hexane ethyl acetate
1:2 and Rf = 0.11; 1H NMR (DMSO-d6) δ (ppm):
1.40(d, J = 8 Hz, 3H) CHCH3, 3.76 (appearant q, J
= 8 Hz, 1H) CHCH3, 3.85 (s,3H) OCH3, 4.30 (s,2H)
NHCH2NH, 5.62 (b,2H) NH2, 7.12–7.79 (m,6H) Ar-H,
6.59, 8.70 (b,2H) 2NH; 13C-NMR (DMSO-d6) δ (ppm):
18.86 CHCH3, 45.00 CHCH3, 45.91 NHCH2NH, 55.58
OCH3, 106.08, 119.04, 125.78, 127.00, 127.03,
128.82, 129.57, 133.59, 137.66, 157.43 (10C) Ar-C,
158.72, 174.69 (2C = O); IR (KBr), ν (cm-1): 3454,
3344,3294, 1643, 1608, 1267.

Synthesis of urea (6b-d)

General procedure
A mixture of isocyanate (3) (2.84 grams, 0.01

moles) and an equivalent amount of the respective
amine (benzylamine, ethyl amine, aniline) was sub-
jected to reflux in 10 ml of dry toluene for 72 hours,
utilizing a sand bath. Subsequently, any excess sol-
vent was efficiently removed under reduced pressure.
The resulting residue was meticulously treated with
diethyl ether, leading to the formation of a solid
product. It was subjected to recrystallization using a
suitable solvent to purify the product further.

N-((3-benzylureido)methyl)-2-(6-
methoxynaphthalen-2-yl)propanamide
(6b)

Yield: 91%, mp: 98–100°C; brown solid; eluent:
hexane: ethyl acetate 1:1, Rf = 0.21; 1H NMR (CHCl3-
d) δ (ppm): 1.53 (d, J = 8 Hz,3H) CHCH3,3.71 (q, J =
8 Hz,1H) CHCH3, 3.85 (s,2H) NHCH2Ar, 3.90(s,3H)
OCH3, 4.30(s,2H) NHCH2NH, 7.09–7.79(m,11H) Ar-
H, 6.60,6.89, 8.40 (b,3H) 3NH; 13C-NMR (CHCl3-
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d) δ (ppm): 18.27 CHCH3,43.36 CHCH3, 46.61
NHCH2NH, 55.30 OCH3, 66.04 NHCH2Ar, 105.58,
119.19, 125.93, 126.99, 127.43, 127.57, 127.97,
128.60, 128.90, 129.22, 133.74, 137.75, 139.21,
157.70 (16C) Ar-C, 168.81, 175.11(2C=O); IR (KBr),
ν (cm-1): 3306, 3200, 1630, 1605, 1264.

N-((3-ethylureido)methyl)-2-(6-methoxynaphthalen-
2-yl)propanamide
(6c)

Yield: 72%, mp: 110–112°C; pale brown solid; elu-
ent:(hexane: ethyl acetate 2:1) Rf = 0.31; 1H NMR
(DMSO-d6) δ (ppm): 0.98 (t, J = 8 Hz, 3H)CH2CH3,
1.39 (d, J = 8 Hz, 3H) CHCH3, 2.97–3.09 (m,2H)
CH2CH3, 3.66 (q, J = 8 Hz, 1H) CHCH3, 3.85(s,3H)
OCH3, 4.30(s,2H) NHCH2NH, 7.12–7.78(m,6H) Ar-
H, 6.65,6.88,8.65(b,3H) 3NH; 13C-NMR (DMSO-d6)
δ (ppm): 15.14 CH2CH3, 19.05 CHCH3, 33.90
OCH2CH3, 44.99 CHCH3, 45.50 NHCH2NH, 55.59
OCH3, 106.09, 119.03, 125.74, 126.98, 127.02,
128.80, 129.54, 133.58, 138.01, 157.43 (10C) Ar-C,
157.40, 175.89 (2C = O); IR (KBr), ν (cm-1): 3345,
3261, 1643, 1604, 1265.

2-(6-methoxynaphthalen-2-yl)-N-((3-
phenylureido)methyl)propanamide
(6d)

Yield: (55%); mp: 205–206°C; off-white solid; (elu-
ent: hexane: ethyl acetate 4:1) Rf = 0.21; 1H-NMR
(DMSO-d6) δ (ppm): 1.43 (d, J = 8 Hz, 3H) CHCH3,
3.71 (q, J = 8 Hz, 1H) CHCH3, 3.89 (s,3H) OCH3,
4.29 (s,2H) NHCH2NH, 7.11–7.76 (m,11H) Ar-H,
7.03, 7.37, 8.44 (b,3H) 3NH; 13C-NMR (DMSO-
d6) δ (ppm):18.87 CHCH3, 44.12 CHCH3, 45.00
NHCH2NH, 55.60 OCH3, 106.11, 119.02, 121.31,
125.79, 127.02, 127.04, 127.94, 128.81, 129.06,
129.55, 133.59, 137.61, 138.91, 157.44 (16C) Ar-C,
169.18, 174.11 (2C = O); IR (KBr), ν (cm-1) 3362,
3281, 1643, 1604, 1265.

N-(aminomethyl)-2-(6-methoxynaphthalen-2-
yl)propanamide hydrochloride
(7)

A combination of Isocyanate (3) (2.84 grams, 0.01
moles) and 25% hydrochloric acid (15 ml) was sub-
jected to reflux conditions for 24 hours. The mixture
was stirred until the evolution of carbon dioxide
(CO2) ceased. Subsequently, the reaction mixture was
allowed to cool, resulting in the formation of a pre-
cipitate. This precipitate was meticulously filtered,
washed with water, and subsequently dried in an
oven at 50°C, yielding a pale orange solid product.31

Further purification was carried out through recrys-
tallization using ethanol; yield 78%; mp: 179–180°C;
eluent: hexane: ethyl acetate 1:2, Rf = 0.68; 1H NMR
(DMSO-d6) δ (ppm): 1.36 (d, J = 8 Hz, 3H) CHCH3,
3.72 (q, J = 8 Hz, 1H) CHCH3, 3.84 (s,3H) OCH3,
4.14 (s,2H) NHCH2NH2, 4.65 (b,2H) NH2, 7.11–7.78
(m,6H) Ar-H, 8.67 (b,1H) NH; 13C-NMR (DMSO-
d6) δ (ppm): 18.84 CHCH3, 44.99 CHCH3, 50.20
NHCH2NH2, 55.60 OCH3, 106.11, 119.02, 125.79,
126.98, 127.04, 128.80, 129.56, 133.59, 137.60,
157.43 (10C) Ar-C, 174.62 (C=O); IR (KBr), ν (cm-1):
3419, 3329, 3319, 1658, 1598, 1251.

N-((2-(6-methoxynaphthalen-2-
yl)propanamido)methyl)hydrazinecarboxamide
(8)

A solution of Isocyanate (3) (1.42 grams, 0.005
moles) and (0.05 moles) hydrazine hydrate in 10 ml
of ethanol was stirred for 24 hours. Subsequently,
the reaction mixture was refluxed for 3 hours, fol-
lowed by stirring without heating for an additional 24
hours. The solvent was systematically evaporated un-
der reduced pressure, and the resulting solid product
was diligently washed with water and subsequently
filtered. The resulting brown precipitate underwent
purification through recrystallization, employing a
mixture of ethanol and water32; Yield: 81%; mp: 149–
150°C; eluent: hexane: ethyl acetate 1:1, Rf = 0.26;
1H NMR (DMSO-d6) δ (ppm): 1.35 (d, J = 8 Hz, 3H)
CHCH3, 3.71 (q, J = 8 Hz, 1H)CHCH3, 3.85 (s,3H)
OCH3, 4.10 (s,2H) NH2, 4.36 (s,2H) NHCH2NH,
7.12–7.78 (m,6H) Ar-H, 6.67, 8.20, 8.66 (b,3H)3NH;
13C-NMR (DMSO-d6) δ (ppm): 18.86 CHCH3, 43.68
CHCH3, 45.02 NHCH2NH, 55.60 OCH3, 106.11,
119.03, 125.80, 126.96, 127.03, 128.81, 129.54,
133.59, 137.60, 157.44 (10C) Ar-C, 157.62, 174.63
(2C = O); IR (KBr), ν (cm-1): 3415, 3361, 3258, 1643,
1604, 1265.

2-acetyl-N-((2-(6-methoxynaphthalen-2-
yl)propanamido)methyl)hydrazine-1-carboxamide
(9)

Semicarbazide (8) (2.212 grams, 0.007 moles)
was dissolved in a solution composed of pyridine
as the solvent and tri-n-butylamine as the base.
To this solution, acetyl chloride (0.007 moles) was
introduced with continuous stirring. The reaction
mixture was subjected to reflux conditions for 24
hours, as confirmed by (TLC). Subsequently, the re-
action mixture was allowed to cool and carefully
poured over ice water while stirring. The result-
ing mixture was left at room temperature for an
additional 24 hours. The product was meticulously
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filtered and subjected to several washes with diethyl
ether.33 Finally, the purified product was recrys-
tallized using ethanol; Yield: 71%; mp: 82–84°C;
off-white solid; eluent: hexane: ethyl acetate 2:1, Rf
= 0.39; 1H NMR (DMSO-d6) δ (ppm): 1.29 (d, J =
8 Hz, 3H) CHCH3, 1.60 (s,3H) COCH3, 3.61 (q, J
= 8 Hz, 1H)CHCH3, 3.81 (s,3H) OCH3, 4.67 (s,2H)
NHCH2NH, 7.00–7.67 (m,6H) Ar-H,7.39, 7.82, 8.67,
10.02 (b,4H) 4NH; 13C-NMR (DMSO-d6) δ (ppm):
18.93 CHCH3, 20.24 COCH3, 43.27 CHCH3, 45.16
NHCH2NH, 55.60 OCH3, 106.12, 119.10, 125.88,
127.09, 128.74, 129.58, 133.61, 136.94, 137.73,
157.35 (10C) Ar-C, 159.43, 170.23, 174.90 (3C = O);
IR (KBr), ν (cm-1): 3275, 1705, 1631, 1600, 1261.

N-((2-(methoxynaphthalen-2-
yl)propanamido)methyl)-2-((2-(6-methoxy
naphthalen-2-yl)
propanoyl)glycyl)hydrazine-1-carboxamide (11)

A solution of hydrazide (1) (0.9 grams, 0.003
moles) in tetrahydrofuran (25 ml) was prepared,
to which a cold solution of isocyanate (3) (0.85
grams, 0.003 moles) in tetrahydrofuran (25 ml)
was added dropwise with continuous stirring. The
resulting mixture was subsequently refluxed for a
duration of 72 hours; after which it was left at
room temperature for an additional 24 hours. The
solid product was effectively separated by filtration
and underwent three rounds of washing with di-
ethyl ether (3 × 15 ml), resulting in the isolation
of an off-white solid product.32 The purified product
was further subjected to recrystallization, employing
ethanol; yield 83%; mp: 134–135°C; eluent: hexane:
ethyl acetate 1:1, Rf = 0.51; 1H NMR (DMSO-
d6) δ (ppm): 1.41,1.48 (d, J = 8 Hz, 6H)2CHCH3,
3.49,3.61 (q, J = 8 Hz, 2H)2CHCH3, 3.79,3.82
(s,6H) 2OCH3, 4.00 (s,2H)COCH2NH, 4.32 (s,2H)
NHCH2NH, 6.93–7.76 (m,12H) 2Ar-H, 6.43, 6.79,
8.16, 9.31, 9.97 (b,5H) 5NH; 13C-NMR (DMSO-d6) δ
(ppm): 18.96, 19.00(2C) 2CHCH3, 42.04 COCH2NH,
45.00, 45.16(2C) 2 CHCH3, 46.96 NHCH2NH, 55.40,
55.68(2C) 2 OCH3, 105.92, 106.13, 118.90, 119.01,
125.84, 125.86, 126.98, 127.05, 128.69, 128.81,
129.59, 129.71, 133.77, 133.98, 136.71, 136.81,
138.12, 138.22, 157.19, 157.37 (20C) 2Ar-C, 158.30,
168.25, 173.68, 174.49 (4C = O); IR (KBr), ν (cm-1):
3292, 3185, 1662,1649, 1606, 1265.

1,2,4-Triazol-5-one derivatives (10,12)

General method
A mixture of semicarbazide derivatives (9, 11)

(0.002 moles in total) was refluxed with 20 ml of a
5% alcoholic potassium hydroxide solution for a pe-

riod of 48 hours. Subsequently, the reaction solution
was carefully neutralized through the gradual addi-
tion of 5% acetic acid until a precipitate appeared.
The resulting precipitate was meticulously washed
with water and subjected to recrystallization using
ethanol.34

2-(6-methoxynaphthalen-2-yl)-N-((3-methyl-5-oxo-
1,5-dihydro-4 H-1,2,4-triazol-4-yl)
methyl)propanamide (10)

Yield: 53%; mp: 234–235°C; pale brown solid; elu-
ent: hexane: ethyl acetate 1:1, Rf = 0.53; 1H NMR
(DMSO-d6) δ (ppm): 1.37 (d, J = 8 Hz, 3H) CHCH3,
2.25(s,3H) = CCH3, 3.56 (q, J = 8 Hz,1H) CHCH3,
3.87 (s,3H) OCH3, 4.75 (s,2H) NHCH2N, 7.02–7.82
(m,6H) Ar-H, 8.07, 11.25 (b,1H) 2NH; 13C-NMR
(DMSO-d6) δ (ppm): 12.80 = CCH3, 18.97 CHCH3,
45.17 CHCH3, 46.21 NHCH2N, 55.61 OCH3, 106.13,
119.14, 126.01, 126.92, 127.27, 128.86, 129.57,
133.67, 136.96, 157.54 (10C) Ar-C, 144.87 C = N,
158.96, 176.03 (2C = O); IR (KBr), ν (cm-1): 3278,
3190, 1709, 1631, 1604, 1269.

N,N’-((5-oxo-1,5-dihydro-4
H-1,2,4-triazole-3,4-diyl)bis(methylene))bis(2-(6-
methoxynaphthalen-2-yl)propanamide
(12)

Yield: 63%; mp: 109–110°C; pale orange solid;
eluent: hexane: ethyl acetate 1:1, Rf = 0.63; 1H
NMR (DMSO-d6) δ, (ppm): 1.38,1.46 (d, J = 8
Hz, 6H) 2CHCH3, 3.65,3.72 (appearant q, J = 8
Hz,2H)2CHCH3, 3.81, 3.84 (s,6H) 2OCH3, 4.06
(s,2H) CCH2NH, 4.93 (s,2H) NHCH2N, 7.110–7.80
(m,12H) 2Ar-H, 7.37, 8.84, 11.92 (b,3H)3NH;
13C-NMR (DMSO-d6) δ (ppm): 19.24, 19.34 (2C)
2 CHCH3, 22.01 CCH2NH, 45.78, 45.81 (2C)
2CHCH3, 46.96 NHCH2N, 55.58, 55.66 (2C) 2OCH3,
105.99, 106.11, 118.90, 118.99, 125.80, 125.91,
127.03, 127.08, 127.11, 127.16, 128.83, 128.88,
129.53,129.59, 133.56,133.61, 137.75,137.81,
157.42, 157.51 (20C) 2Ar-C, 144.50 C = N, 172.87(C
= O),176.38 176.42 (2C = O); IR (KBr), ν (cm-1):
3390, 3270, 1709, 1638, 1604, 1265.

N-(2-(2-acetylhydrazineyl)-2-oxoethyl)-2-(6-
methoxynaphthalen-2-yl)
propanamide(13)

A procedure akin to that employed for compound
(9) was applied here, utilizing 2.107 grams (0.007
moles) of hydrazide (1) and 0.007 moles of acetyl
chloride35, resulting in a yield of 63%; mp:128–
129°C; off-white solid; eluent: hexane: ethyl acetate



1822 BAGHDAD SCIENCE JOURNAL 2025;22(6):1815–1828

1:1, Rf = 0.37; 1H NMR (DMSO d6) δ, ppm: 1.31(d,
J = 8 Hz,3H)CHCH3, 1.59 (s, 3H) COCH3, 3.67
(q, J = 8 Hz,1H) CHCH3, 3.86(s,3H) OCH3, 4.55
(s,2H) NHCH2CO, 6.97–7.71 (m,6H) Ar-H, 7.27, 8.74,
10.09 (b,3H) 3NH; 13C-NMR (DMSO-d6) δ (ppm):
18.78 CHCH3, 20.91 COCH3, 43.54 CHCH3, 45.16
NHCH2CO, 55.60 OCH3, 106.11, 119.00, 125.86,
127.02, 127.49, 128.81, 129.57, 133.58, 137.67,
157.56 (10C) Ar-C, 166.72, 168.25, 174.31 (3C = O);
IR (KBr), ν (cm-1): 3260, 3110, 1755, 1708, 1631,
1604, 1265.

2-(6-methoxynaphthalen-2-yl)-N-(2-oxo-2-(2-
(phenylsulfonyl)hydrazineyl)ethyl) propanamide
(15a)

A procedure akin to that employed for compound
(9) was applied here, with use of (2.107 g,0.007
mole) of hydrazide (1) and (0.007mole) phenyl su-
fonyl chloride to obtained brown participate; yield
(59%); mp: 163–164°C; eluent: hexane: ethyl acetate
1:1, Rf = 0.52; 1H NMR (DMSO d6) δ, ppm: 1.38
(d, J = 8 Hz,3H) CHCH3, 3.79 (q, J = 8 Hz,1H)
CHCH3, 3.86 (s,3H) OCH3, 4.03(s,2H) NHCH2CO,
7.13–7.81 (m,11H) Ar-H, 8.23, 9.91, 10.14 (b,3H)
3NH; 13C-NMR (DMSO-d6) δ (ppm): 19.01 CHCH3,
40.72 NHCH2CO, 45.06 CHCH3, 55.60 OCH3, 106.09,
119.01, 125.85, 127.02, 127.62, 127.99, 128.79,
129.32, 129.58, 133.37, 133.59, 137.62, 139.46,
157.43 (16C) Ar-C, 168.47,174.75 (2C=O); IR (KBr),
ν (cm-1): 3298, 1708, 1639, 1601, 1338, 1261, 1153.

2-(6-methoxynaphthalen-2-yl)-N-(2-oxo-2-(2-
tosylhydrazineyl)ethyl)
propanamide(15b)

A similar procedure to (9) was used here, with
use of (2.107 g,0.007 mole) of hydrazide (1) and
(0.007 mole) toluene sulfonyl chloride to obtain (66
%); mp:158–159°C; pale brown solid; eluent: hex-
ane: ethyl acetate 1:1, Rf = 0.29; 1H NMR (DMSO
d6) δ, ppm: 1.37 (d, J = 8 Hz,3H) CHCH3, 2.00
(s,3H) Ar-CH3, 3.78 (appearant q, J = 8 Hz,1H)
CHCH3, 3.87 (s,3H) OCH3, 4.04 (s,2H) NHCH2CO,
7.12–7.84 (m,10H) Ar-H, 8.25, 9.88, 10.13 (b, 3H)
3NH; 13C-NMR (DMSO-d6) δ (ppm): 18.80 CHCH3,
20.86 Ar-CH3, 41.17 NHCH2CO, 45.16 CHCH3, 55.60
OCH3, 106.10, 119.09, 125.86, 127.07, 127.33,
128.74, 129.29, 129.57, 133.37, 133.66, 137.06,
137.69, 139.69, 157.43 (16C) Ar-C, 168.25, 174.27
(2C = O); IR (KBr), ν (cm-1): 3282, 1712, 1654, 1604,
1381, 1265, 1157.

N,N’-((terephthaloylbis(hydrazine-2,1-diyl))bis(2-
oxoethane-2,1-diyl))bis(2-(6-methoxy-naphthalen-2-
yl)propanamide)(16)

A similar procedure to (9) was used here, with
use of (2.107,0.007mole) of hydrazide (1) and
(0.0035mole) terephthaloyl chloride to obtain (81%);
mp: 170–171°C; off-white solid; eluent: hexane: ethyl
acetate 1:1, Rf = 0.40; 1H NMR (DMSO d6), δ,
ppm: 1.38 (d, J = 8 Hz,6H) 2CHCH3, 3.77 (q, J =
8 Hz,2H) 2CHCH3, 3.87(s,6H) 2OCH3, 4.04 (s,4H)
2NHCH2CO, 7.11–7.88(m,16H) Ar-H, 8.20, 9.95,
10.11 (b,6H) 6NH; 13C-NMR (DMSO-d6) δ (ppm):
18.77 (2C) 2CHCH3, 43.27 (2C) 2NHCH2CO, 45.15
(2C) 2CHCH3, 55.63 (2C) 2OCH3, 106.10, 118.98,
125.86, 126.84, 127.06, 127.94, 128.81, 129.57,
133.03, 133.99, 137.69, 157.43 (26C) Ar-C, 165.68,
168.25, 174.27 (6C = O); IR (KBr), ν (cm-1): 3294,
1695, 1655, 1606, 1265.

Synthesis of 1,2,4-triazole (14,17)

General procedure
A solution comprising 0.0016 moles of diamide

(Compound 13, 16) was prepared in 20 mL of
methanol. Subsequently, a separate solution contain-
ing 0.0032 moles of ammonium acetate (0.05 g)
in 15 mL of methanol was added gradually under
continuous stirring. The resulting reaction mixture
was subjected to reflux conditions for 48 hours, as
confirmed by TLC utilizing a hexane: ethyl acetate
solvent system in a 2:1 ratio. Following the comple-
tion of the reaction, the solid product was isolated,
subjected to three consecutive washes with diethyl
ether (3 × 15 mL), and subsequently dried. The iso-
lated product was further purified by recrystallization
in ethanol.36

2-(6-methoxynaphthalen-2-yl)-N-((3-methyl-1
H-1,2,4-triazol-5-yl)methyl) propanamide (14)

Yield: (68%); mp: 100–102°C; beige solid; elu-
ent: hexane: ethyl acetate 2:1, Rf = 0.18; 1H NMR
(DMSO d6), δ, ppm: 1.36 (d, J = 8 Hz, 3H) CHCH3,
2.79 (s,3H) = CCH3, 3.62 (q, J = 8 Hz, 1H)
CHCH3, 3.83 (s,3H) OCH3, 4.83 (s,2H) NHCH2, 6.96–
7.71 (m,6H) Ar-H, 8.06, 10.31(b,2H)2NH; 13C-NMR
(DMSO-d6) δ (ppm): 10.64 CCH3, 18.91 CHCH3,
32.49 NHCH2, 45.05CHCH3, 55.62 OCH3, 106.15,
119.17, 126.04, 126.88, 127.32, 128.87, 129.58,
133.70, 136.79,157.57 (10C) Ar-C, 153.67, 154.71
(2C) C = N, 175.97 C = O; IR (KBr), ν (cm-1): 3271,
3172, 1712, 1658, 1604, 1265.
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N,N’-((1,4-phenylenebis(1
H-1,2,4-triazole-5,3-diyl))bis(methylene))bis(2-(6-
methoxy-naphthalen-2-yl)propanamide(17)

Yield: (68%); mp: 116–118°C; beige solid; eluent:
hexane: ethyl acetate 2:1, Rf = 0.37; 1H NMR (DMSO
d6), δ, ppm: 1.39 (d, J = 8 Hz, 6H) 2CHCH3, 3.77
(q, J = 8 Hz, 2H) 2CHCH3, 3.86 (s,6H) 2OCH3, 4.37
(s,4H) 2NHCH2C, 7.10–7.91 (m,16H) Ar-H, 8.32,
9.95 (b,4H) 4NH; 13C-NMR (DMSO-d6) δ (ppm):
18.99(2C) 2CHCH3, 35.70(2C) 2NHCH2C, 45.16(2C)
2CHCH3, 55.59(2C) 2OCH3, 106.08, 119.09, 125.86,
126.41, 127.02, 127.06, 128.25, 128.80, 129.57,
133.59, 137.67, 157.42 (26C) Ar-C, 155.84, 158.69
(4C) C=N, 174.29 (2C=O); IR (KBr), ν (cm-1): 3318,
3260, 1656, 1607, 1265.

Antioxidants activity

The antioxidant potential of the synthesized com-
pounds (denoted as compounds 1–17) was evaluated
employing the DPPH (2,2-diphenyl-1-picrylhydrazyl)
radical assay method, as previously described in the
literature.37–39 To prepare stock solutions of the com-
pounds at a concentration of 200 ppm, 0.001 g
of each synthetic compound was dissolved in the
minimal volume of dimethyl sulfoxide (DMSO) and
subsequently diluted to 5 mL with absolute ethanol.
Working solutions were prepared at various concen-
trations (20 ppm, 40 ppm, and 60 ppm) by dilution
of the stock solutions with absolute ethanol. Ascorbic
acid was employed as a reference standard. Subse-
quently, 0.5 mL of a 0.5 mM DPPH solution in ethanol
was added to 1.5 mL of the prepared sample solutions
at the different concentration levels. The resulting so-
lution was vigorously mixed and allowed to incubate
in darkness at room temperature for 30 minutes. The
reduction of DPPH, evident by a color change from
deep violet to light yellow, was indicative of antiox-
idant activity.40,41 The absorbance of the solutions
was measured at 517 nm using a UV-Vis spectrome-
ter, and the percentage of DPPH inhibition, denoting
the antioxidant activity, was calculated using the fol-
lowing Eq. (1):

Inhibit ion (%) = Acontrol − Asample /Acontrol × 100

(1)

Where A control represents the absorbance of the
DPPH solution without any sample. The IC50 value,
indicating the concentration of the compound re-
quired to scavenge (reduce) 50% of the DPPH
radicals, was determined from the data as shown in
Table 1.

Table 1. The in vitro antioxidants activity of
compounds (1–17).

DPPH inhibition (%)

Compound 60% 40% 20% IC50

Ascorbic acid 98 97 97 30
Naproxen 44 20 10 68
1 86 71 49 35
2 51 30 19 59
3 34 14 4 89
4 27 11 6 112
5a 29 24 5 105
5b 27 14 9 113
5c 30 20 8 100
5d 34 4 3 88
5e 20 16 8 147
6a 27 21 15 113
6b 27 23 12 113
6c 25 10 7 122
6d 39 15 12 76
7 50 29 8 60
8 81 73 68 37
9 32 27 22 93
10 36 18 11 84
11 73 61 45 41
12 23 18 10 130
13 24 23 17 123
14 43 22 20 70
15a 75 64 51 40
15b 64 41 39 47
16 62 58 22 49
17 66 54 36 45

Result and discussion

Azide compound (2) was identified by IR spectra
which showed the main absorption band at 2146 cm-1

for N = N = N stretching absorption. 1HNMR and
13C NMR spectra of the product further confirmed
the successful formation of azide in a good yield.
Azide (2) undergo thermal decomposition in toluene
to give isocyanates (Curtius rearrangement), which
on reaction with water or alcohol or amine or hy-
drazine lead to the formation of symmetrical urea
(4) carbamate(5a-e), urea(6a-d) and semicarbazide
(8) respectively. Azide (2) was heated at reflux in
toluene gave isocyanate (3). Successful conversion
to isocyanate (3) was supported by IR, 1HNMR and
13CNMR spectra. Symmetrical urea (4) was synthe-
sized by refluxing of isocyanate (3) with water. The
structure of compound (4) was confirmed by IR which
showed the disappearance of N= C= O of isocyanate
in addition to strong (C = O) bands at 1704, 1651
cm-1. The symmetrical urea (4) was confirmed by
IR, 1HNMR and 13CNMR spectra as shown in exper-
imental part. Carbamate (5a) was prepared by the
reaction of isocyanate (3) with ethanol under refluxed
for three days. The absence of an isocyanate band
at 2249 cm–1 and the presence of C = O bands at
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1694, 1651 cm–1 in its IR spectrum is evidence for
the rearrangement of isocyanate to carbamate. The
1H NMR spectrum show and indicate the presence of
the ethyl group at 1.16–1.24ppm for CH3 and 4.00–
4.10 for CH2 and all packs for naproxen. A series of
carbamates (5b-e) were prepared using aliphatic and
aromatic alcohols. All these compounds were verified
by their spectral data. Another reaction of isocyanate
(3) in presence of aliphatic and aromatic amines gives
the corresponding ureas (6a-d). The IR spectral data
for compounds (6a-d) showed absorption bands at
3362-3306 cm–1, 3294–3200 cm–1 and 1643–1630
cm-1 due to the presence of N-H and C = O respec-
tively. 1H NMR spectral analyses of compounds (6a-d)
exhibited aromatic protons in the expected range
(7.83–7.08 ppm), and other signals were observed at
appropriate places. Decarboxylation of isocyanate (3)
by heating with 25% hydrochloric acid afforded the
hydrochloride salt (7).

In another reaction, isocyanate (3) on refluxing
with hydrazine hydrate and naproxen hydrazide
(1) gives the corresponding semicarbazide (8) and
substituted semicarbazide (11) respectively.42 Their
structures were verified by IR spectra which showed
signals at 1662–1643 cm-1 for C=O, 3361–3185 cm-1

stretching absorption for NH. 13C NMR showed the
carbonyl carbon signal at 157.6–158.3 ppm. 1H NMR
spectra appeared signal at 4.1 ppm for NH2, com-
pound (8) and peaks at 9.31, 9.97 for NH, compound
(11). Compound (9) was synthesized by refluxing
of semicarbazide (8) with acetyl chloride. The IR
spectrum showed the disappearance peak at 3415
cm-1for NH2, while 1H and 13C NMR spectra showed
signals at 1.6 ppm and 20.24 ppm due to COCH3
respectively. Compounds (9 and 11) were converted
to1,2,4-triazol-5-one (10 and 12), respectively by
a cyclization reaction via refluxing with alcoholic
potassium hydroxide. Compounds (10 and 12) were
confirmed in 1HNMR by disappearance of two NH
signals from corresponding semicarbazide (9 and 11)
and absence of one carbonyl signal in addition to
appear signals at 144.87–144.5 ppm belong to C =
N in 13CNMR.

In the next part the hydrazide (1) undergo nucle-
ophilic substitution with acetyl chloride, aryl sulfonyl
chloride (benzene or toluene) and terephthaloyl chlo-
ride to give the substituted hydrazide (13, 15a-b
and 16) respectively.43 Their structures were veri-
fied by IR spectra which showed signals 3298–3110
cm-1 for NH stretching absorption. And the proof of
the reaction product was made using 13C and 1H
NMR. Diamide compounds (13, 16) with ammonium
acetate underwent cyclization through dehydration
to afford 1,2,4-Triazole derivatives (14, 17). The IR

spectra of Triazole (14, 17) display absorption bonds
at (1607–1604) cm-1 attributed to C = N. The 1H-
NMR results of compounds (14, 17) show signals at
10.31–9.95 ppm due to (NH) of triazole ring.

Free radicals are chemical species characterized
by one or more unpaired electrons, exhibiting high
reactivity. They have the potential to generate ad-
ditional free radicals by abstracting electrons from
other molecules. These species can become toxic
when they are present in large quantities in the body,
leading to various diseases such as cancer, diabetes,
cardiovascular diseases and autoimmune diseases.44

The free radical scavenging activity of synthesized
compounds (1–17) was assessed in the presence of
the stable free radical DPPH, using ascorbic acid as
positive control. The DPPH solution has a purple
color with a 517 nm absorption, which converts to
yellow in the presence of antioxidants. The presence
of electron-donating substituents such as the methoxy
group in the naproxen ring, enhances its antioxidant
activity by providing better radical scavenging abil-
ity. The methoxy group can stabilizes the molecule
by delocalizing electrons and reducing its reactivity
towards free radicals.45,46 Furthermore, the most ac-
tive antioxidant compound is the one that has more
than one active group (NH2 or NH), and this addition
improves the molecule’s capacity to scavenge radicals
effectively.47,48 The amount of antioxidant required
to reduce the starting concentration of DPPH by 50%
is known as the inhibitory concentration, or IC50,
which is how the activity is expressed. The lower the
IC50, the higher the antioxidant efficiency. According
to the results of the experiments, compounds (1, 8,
15a, 11, 17, 15b, 16) exhibited higher scavenging
activity towards DPPH with IC50= 35–49, while com-
pounds (2, 7, 14, 6d, 10, 5d, 3, 9, 5c, 5a) showed
moderate activity with IC50 = 59–105, and com-
pounds (4, 5b, 6a, 6b, 6c, 13, 12, 5e) showed lower
activity with IC50 = 112–147. Moreover, naproxen
is expected to be a promising leader for novel com-
pounds with antioxidant activity.

Conclusion

Despite the Curtius rearrangement having been dis-
covered over a century ago, it continues to be a
significant method for creating a diverse range of
nitrogen-based compounds in the field of organic
synthesis. The compound (2-(6-methoxynaphalen-2-
yl) propanoyl) glycinoyl azide serves as a useful
intermediate in the synthesis of various organic com-
pounds through its rearrangement to isocyanates.
These isocyanates can undergo various reactions
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with nucleophiles such as alcohols, amines, and hy-
drazines forming both acyclic and cyclic compounds.
The target synthesized compounds, known for their
pronounced antioxidant activity, may enhance the
activity of naproxen to different extents depending on
the type of nucleophile used in their synthesis. When
evaluating the antioxidant effects of the synthesized
compounds, it was observed that compounds (1, 8,
15a, 11, 17, 15b, 16) exhibited notably high scaveng-
ing activity towards DPPH, with IC50 values ranging
from 35 to 49, while the other compounds showed
mild and varying activities.
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8. Han Mİ, Atalay P, Tunç CÜ, Ünal G, Dayan S, Aydın
Ö, et al. Design and synthesis of novel (S)-naproxen
hydrazide-hydrazones as potent VEGFR-2 inhibitors and their
evaluation in vitro/in vivo breast cancer models. Bioorg
Med Chem. 2021;37:116097. https://doi.org/10.1016/j.bmc.
2021.116097.

9. Alam MM, Nazreen S, Almalki ASA, Elhenawy AA, Alse-
nani NI, Elbehairi SEI, et al. Naproxen based 1,3,4-oxadiazole
derivatives as EGFR inhibitors: Design, synthesis, anticancer,
and computational studies. J Pharm. 2021;14(9):870. https:
//doi.org/10.3390/ph14090870.
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وتقييم مضادات الأكسدة لبعض اليوريا والكاربامات والتريازول  تحضير

 يل(بروبانويل(ازايد -2-ميثوكسي نفثالين-6)-2) المشتقة من

 

 جيهان احمد مصطفى1، هدى احمد بشير2، بروين هاشم سليم1

 1 قسم الكيمياء، كلية العلوم، جامعة دهوك، دهوك، العراق.

 2 قسم الكيمياء، فاكولتي العلوم، جامعة زاخو، دهوك، العراق.

 

 .لأكسدةات امضاد، يوريا، تريازول، كربامات ،كورتيوس إعادة ترتيب الكلمات المفتاحية:

 ةالخلاص

في هذه الدراسة، تم تحضير سلسلة جديدة من المركبات من خلال نهج تخليقي متعدد الخطوات ، مشتقة من دواء النابروكسين، تتضمن  

طريق تفاعل إستر الحامض ( عن 1تريازول. في البداية، تم تحضير هيدرازيد )-1،2،4كربامات ويوريا وسيميكاربازيدات ومشتقات 

( عبر معاملته بنترات الصوديوم في حامض 2الأميني للنابروكسين مع الهيدرازين المائي، تلاه تحويله إلى أزايد كلاسين النابروكسين )

تم تفاعل (. و3( بعد ذلك للتحلل الحراري عبر إعادة ترتيب كورتيوس ليعطي الأيزوسيانات )2الهيدروكلوريك. ثم تم تعريض الأزيد )

( بعد ذلك مع مجموعة من العوامل مثل الماء والكحول والأمين وحمض الهيدروكلوريك والهيدرازين وهيدرازيد 3الأيزوسيانات )

( 7وملح الهيدروكلوريد ) (6a-d) واليوريا (5a-e) ( والكربامات4النابروكسين، مما أدى إلى تكوين اليوريا المتناظرة )

( مع كلوريد الأستيل، وتم تحويل 8(  بتصعيد السيميكاربازيد )9(. وعلاوة على ذلك، تم تخليق مركب )11)( و 8والسيميكاربازيدات )

( من خلال تفاعل الحولقة. وفي خط مواز، تم إجراء تفاعلات 12و  10ون )-5-تريازول-1،2،4( بعد ذلك إلى مشتقات 11و  9المركبين )

( باستخدام كلوريد الأستيل وكلوريد الأريل سلفونيل )البنزين أو التولوين( وكلوريد 1الاستبدال النيوكليوفيلي على الهيدرازيد )

و  13(على التوالي. ثم تم حولقة المركبات الثنائية الأميد ) 16و  15a-bو  13التيريفثالويل، مما أسفر عن تحضير مشتقات هيدرازيد )

(. وتم متابعة تقدم هذه التفاعلات الكيميائية باستخدام كروماتوغرافيا 17و  14تريازول )-1،2،4( مع خلات الأمونيوم لإنتاج مشتقات 16

والرنين النووي المغناطيسي  (IR) ، وتم تشخيص المركبات المخلقة باستخدام طيف الأشعة تحت الحمراء(TLC) الطبقة الرقيقة

قييم الخصائص المضادة للأكسدة لهذه وتم ت .(13C NMR) 13-والرنين النووي المغناطيسي للكربون (1H NMR) للبروتونات

 .المركبات بشكل شامل، مما ساهم في تطوير مشتقات جديدة ذات تطبيقات محتملة في مجالات الصيدلة والكيمياء الدوائية
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