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ABSTRACT

A series of new heterocyclic compounds containing |,3-oxazepinering system wassynthesized by a cycloaddition
reaction of Schiff bases with maleic and phthalic anhydrides.Additionally, two new compounds containing |,2,3-triazole
ring system and the bioactive benzene sulfonic acid moiety were designed and synthesized via |,3-dipolarcycloaddition
reaction of 4-azidobenzene sulfonic acid with propiolic acid andacetylacetone. The structure of all the target
compounds was confirmed by FT-IT, IH-NMR, I3C-NMR and mass spectroscopies. Furthermore, the antioxidant
activity studyshowed that all the target compounds have a promising antioxidant activity against DPPH.
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INTRODUCTION

Free radicals are molecules, atoms or ions with
unpaired electronswhich are constantly formed in
human body as a results for different processes[1, 2].
High levels of these species can cause damaging to
the biomolecules such as proteins, lipids, enzymes
and nucleic acid molecules[3, 4]. This may result in
many diseases such as cancer, diabetes,
autoimmune diseases and others[5, 6].Antioxidants
are chemical compounds reduce or neutralize the
free radicals thus protecting organisms from the
oxidative effect[7,8]. Therefore, there is an increasing
interest has been directed towards the synthesis of
new compounds can be used as antioxidants[9].
Over the years, heterocyclic compounds have
become the most important class of organic
compounds in the organic synthesis due to their
various  unique  chemical and  biological
properties[10-12].1t is well known that compounds
containing1,3-oxazepine and 1,2,3-triazole ring
system (Figure 1) have a wide range of antioxidants
applications[13, 14].
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Figure 1: Structure of 1,3-oxazepine and 1,2,3-
triazole ring system.

1,3-Oxazepine ring system is an unsaturated non-
aromatic  seven-membered  heterocyclic  ring
containstwo heteroatoms (oxygen and
nitrogen);oxygen atom is located at 1-position and
nitrogen atom at 3-positions[15].Recently, the
cycloaddition reaction of imine compounds with
cyclic anhydridesis the method choice for the

synthesis of 1,3-oxazepine ringsystem contains two
carbonyl group at 4- and 7-positions[16]. Among of
high nitrogen containing heterocyclic systems, 1,2,3-
triazole ring system has played a vital position in the
medicinal chemistry[17, 18]. 1,2,3-Triazole ring
system is an aromatic five-membered heterocyclic
ring composed of adjacent three nitrogen atoms and
two carbon atoms[19].In general, 1,4-disubstituted-
1,2,3-triazole structure is the most important of
compounds containing 1,2,3-tricozle ring system due
to its use in different chemical and biological
activities[20, 21]. Synthetically, 1,4-disubstituted-
1,2,3-triazole ring system can be synthesized via 1,3-
dipolarcycloaddition reaction using different starting
materials in the presence of variety of catalysts and
conditions[22].

Chemicals and Instruments

All starting materials and solvents that wereused in
the synthesis of the target compounds were supplied
from available sources and were directly used
without further purification.  FT-IR spectra  were
recorded on an FT-IR-8400S plus spectrometer
operating from (4000-400 ¢cm™') as a KBr disc. 'H-
NMR and "C-NMR spectra were recorded at 500
MHz and 125 MHz, respectively on Inova
spectrometer. The mass spectra (MS) were recorded
using MS Model: 5973 Network Mass Selective
Detector, with lon source: Electron Impact (El) 70eV.
PROCEDURES

General procedure for the synthesis of p-substituted
Schiff bases (1a-1d)[23]: An alcoholic solution
contains p-substituted benzaldehyde (10.0 mmol)
and three drops of glacial acetic acid was gradually
added to a warmedstirred alcoholic solution of  1-
mainonaphthalene  (10.0  mmol) over five
minutes.The reaction mixture was then stirred for
further 30 minutes at room temperature before been
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filtered to collect the target compounds in a yield 75-
83%.

General procedure for the synthesis of 1,3-oxazepine
derivatives (2a-2d, 30-3d):An appropriate  Schiff
basela-1d (7.14 mmol) and an appropriate cyclic
anhydride (7.20 mmol) in dry benzene (50 ml) were
refluxed for 24 hours. The solvent wasevaporated on
rotary evaporator to dryness and the residue was
then triturated in diethyl ether. The solid product was
collected under vacuum filtration and dried to give
the target compounds as solid products.
2-(Phenyl)-3-(naphthalen-1-yl)-2,3-dihydro-
[1,3]oxazepin-4,7-dione (2a): It was prepared by
using compound 1a(1.65 g, 7.14 mmol) and maleic
anhydride (0.70 g, 7.20 mmol); Yield (1.7 g, 60%)
as a pale yellow solid. FT-IR (KBr disc, cm™), 3271
(C-H, benzylic), 3051 (C-H, Ar-H), 1712 (C=0,
lactone group) and 1635 (C=0, lactam group).'H-
NMR (500 MHz, DMSO-d,): 0= 6.4-6.7 (dd, 2H,
CH=CH), 7.5-8.1 (m, 12H, Ar-H) and 10.49 (s, 1H,-
O-CH-N-). HPMS-El*(m/z): Calc. for C,H;sNO,=
329.3, Found=329.0.
2-(4-Nitrophenyl)-3-(naphthalen-1-yl)-2,3-dihydro-
[1,3]oxazepin-4,7-dione (2b):lt was prepared by
using compound1b (1.97 g, 7.14 mmol) and maleic
anhydride (0.70 g,7.20 mmol);Yield (2.0 g, 73%) as
a yellow-brownsolid. FT-IR (KBr disc, cm™'), 3238 (C-
H, benzylic), 3078 (Ar-H), 1716 (C=0, lactone
group), 1629 (C=0O, lactam group) and 1346 (C-
NO,)."H-NMR (500 MHz, DMSO-d,): 0= 6.2-6.6
(dd, 2H, CH=CH), 7.0-8.2 (m, 11H, Ar-H) and
10.49 (s, 1H, -O-CH-N-).HPMS-EI* (m/z): Calc. for
CyH4,N,O5= 374.3, Found=374.0.
2-(4-Bromophenyl)-3-(naphthalen-1-yl)-2,3-dihydro-
[1,3]oxazepin-4,7-dione (2¢c):lt was prepared by
using compoundlc (2.21 g, 7.14 mmol) and maleic
anhydride (0.70 g,7.20 mmol); Yield (1.9 g, 64%) as
a dark yellow solid. FT-IR (KBr disc, cm™), 3277 (C-
H-, benzylic), 3051 (C-H, Ar-H), 1712 (C=0O,
lactone group), 1633 (C=0, lactam group) and 767
(C-Br). '"H-NMR (500 MHz, DMSO-d,): 0= 6.4-6.7
(dd, 2H, CH=CH), 7.6-8.1 (m, 11H, Ar-H) and
10.49 (s, TH, -O-CH-N-). HPMS-EI* (m/z): Calc. for
C,H,,BrNO;= 408.2, Found= 408.0.
2-(4-Chlorophenyl)-3-(naphthalen-1-yl)-2,3-dihydro-
[1,3]oxazepin-4,7-dione (2d):lt was prepared by
using compound 1d (1.89 g, 7.14 mmol) and maleic
anhydride (0.70 g, 7.20 mmol); Yield (2.3 g, 87%)
as a yellow solid. FT-IR (KBr disc, cm™'), 3273 (C-H,
benzylic), 3049 (C-H, Ar-H), 1712 (C=0O, lactone
group), 1635 (C=0, lactam group) and 765 (C-Cl).

TH-NMR (500 MHz, DMSO-d,): 0= 6.4-6.7 (dd, 2H,

CH=CH), 7.5-8.1 (m, 11H, Ar-H) and 10.48 (s, TH,
-O-CH-N-).HPMS-EI* (m/z): Calc. for
C,1H,,CINO,= 363.7, Found=363.0.
4-(Naphthalen-1-yl)-3-phenyl-3,4-dihydro-2,4-
benzoxazepin-1,5-dione (3a): It was prepared by
using compoundla(1.65 g, 7.14 mmol) and phthalic

anhydride (1.06 g,7.20 mmol);Yield (2.3 g, 84%) as
a pale purple solid. FT-IR (KBr disc, cm™'), 3282 (C-
H, benzylic), 3049 (C-H, Ar-H), 1703 (C=0, lactone
group) and 1660 (C=0, lactam group). "H-NMR

(500 MHz, DMSO-d,): 0= 7.3-8.2 (m, 16H, Ar-H)
and 10.38 (s, 1H,-O-CH-N-). "*C-NMR (125.68
MHz, DMSO-d,): 0= 168.3, 167.7, 139.1, 133.8,

132.8, 131.7, 128.7, 127.7, 127.9, 125.5, 123.5,
122.6 and 81.8. HPMS-EI* (m/z): Calc. for
C,H,sNO;=379.0, Found=379.0.
4-(Naphthalen-1-yl)-3-(4-nitrophenyl)-3,4-dihydro-
2,4-benzoxazepin-1,5-dione (3b):lt was prepared by
using compoundlb (1.97 g, 7.14 mmol) and
phthalic anhydride (1.06 g, 7.20 mmol); Yield (1.9
g, 62%) as a pale yellow solid. FT-IR (KBr disc, cm™),
3282 (C-H, benzylic), 3047 (Ar-H), 1703 (C=0O,
lactone group), 1659 (C=0O, lactam group) and
1340 (C-NO,). 'H-NMR (500 MHz, DMSO-d,): 0=
7.3-8.9 (m, 15H, Ar-H) and 10.37 (s, TH, O-CH-N-
). *C-NMR (125 MHz, DMSO-d,): 0= 168.2, 167.6,
141.5, 133.8, 132.5, 131.7, 129.8, 128.4, 127.9,
127.7, 126.6, 125.9, 124.0, 123.5, 122.6, 113.2
and 81.8. HPMS-EI* (m/z): Calc. for
Cy1H /N, O5=424.4, Found= 425.0.
4-(Naphthalen-1-yl)- 3-(4-bromophenyl)-3,4-
dihydro-2,4-benzoxazepin-1,5-dione  (3¢):lt  was
prepared by using compound1¢(2.21 g, 7.14 mmol)
and phthalic anhydride (1.06 g,7.20 mmol); Yield
(2.4 g, 73%) as a white solid. FT-IR (KBr disc, cm™),
3282 (C-H, benzylic), 3049 (Ar-H), 1703 (C=0,
lactone group), 1660 (C=0, lactam group) and 767
(C-Br). "H-NMR (500 MHz, DMSO-d): 0= 7.3-8.2
(m, 15H, Ar-H) and 10.37 (s, 1H, -O-CH-N-). *C-
NMR (125 MHz, DMSO-d,): 0= 168.3, 167.6,

139.1, 133.8, 133.7, 131.7, 130.0, 129.5, 128.7,
127.9, 125.9, 125.5, 122.6 and 81.8. HPMS-EI*
(m/z): Calc. for C,H,,BrNO;=458.4,
Found=459.0.

4-(Naphthalen-1-yl)-3-(4-chlorophenyl)-3,4-dihydro-
2,4-benzoxazepin-1,5-dione (3d):lt was prepared by
usingcompound 1d(1.89 g, 7.14 mmol) and phthalic
anhydride (1.06 g,7.20 mmol); Yield (2.0 g, 67%) as
a white solid. FT-IR (KBr disc, cm™), 3282 (C-H,
benzylic), 3049 (Ar-H), 1703 (C=0, lactone group),
1658 (C=0, lactam group) and 767 (C-Cl). "H-NMR

(500 MHz, DMSO-d,): 0= 7.3-8.2 (m, 16H, Ar-H)
and 10.38 (s, 1H, -O-CH-N-). 3C-NMR (125 MHz,
DMSO-d,): 0= 168.3, 167.6, 139.1, 133.8, 133.7,

131.7, 131.7, 130.0, 129.5, 128.7, 127.9, 125.9,
125.5, 123.5, 122.6 and 81.8. HPMS-EI* (m/z):
Calc. for C;H,,CINO;=413.8, Found=412.0.

Synthesis of4-azido-benzenesulfonic acid(4a): 4-
Amino-benzenesulfonic acid (5.0 g, 28.8 mmol) and
sodium carbonate (1.53 g, 14.43 mmol) were
dissolved in water (50 ml) followed by the addition of
sodium nitrite (3.0 g, 43.3 mmol). The resulting
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solution was cooled to below 5.0 °C before being
poured into a flask containing crashed ice (25.0 g)
and HCI (5.0 ml). To the resulting solution, NaN,
(2.8 g, 43.3 mmol) was slowly added over 20
minutes with maintaining the temperature below 5.0
°C. The reaction mixture was then stirred for 1.0
hour at the same temperature before being

naturalized with conc. HCI. The reaction mixture was
evaporated to dryness onthe rotary evaporator. The
residue was then dissolved in methanol, filtered and
concentrated to give the target product as a pale
yellow solid in a yield (4.9 g, 85%). FT-IR (KBr disc,
cm'), 3448 (OH, SO4H), 3061 (C-H, Ar-H), 2137 (-
N;) and 1593 (C=C, Ar-H).

Table 1: Antioxidant activity values of the synthesized compounds using the DPPH assay.

Com. No.

Structure of compound
O
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ﬂﬁ
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[e)
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2C g NCH
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[e)
2d O NCH
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N
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s
3b i@

0.032 87.6

3c S‘p

0.074 71.5

3d ) /@Ao \QO

0.035 86.5

0.040

4b HossONt'l

N=py
HO5S NI 0.037 857

84.6

COOH

4c

HC .

Trolox

0.001 99.6

Synthesis of 1-(4-Sulfo-phenyl)-1H-1,2,3-triazole-4-
carboxylic acid (4b): An aqueous solution of sodium
ascorbate (0.63 g, 3.26 mmol, was dissolved in
water 2.5 ml) was added to a stirred aqueous
solution of CuSO,.5H,0 (0.53 g, 2.17 mmol, was
dissolved in water 2.5 ml). To the resulting solution,
a mixture of tert-butanol:water (15 ml 2:1), propiolic
acid (1.9 ml, 32.6 mmol) and compound 4a (6.5 g,
32.6 mmol) were sequentially added. The reaction

mixture was then stirred at 50°C for 24 hours. The
reaction mixture was then allowed to cool into room
temperature before being worked-up by addition of
water (100 ml). The solid precipitatewas collected by
vacuum filtration, washed with ether and dried to
give the target compound 4b in a yield (5.9 g, 67%).
FT-IR (KBr disc, cm™), 3500-2500 (OH, SO;H,
COOH), 3136 (Ar-H), 1722 (C=0, COOH), 1695
(C=C, triazolyl ring), 1597 (C=C, Ar) and 1400-

254| International Journal of Pharmaceutical Research | Jan -Mar 2020 | Vol 12 | Issue 1



Riyadh et al. / Synthesis and Antioxidant Study

1354 (-N=N-). 'H-NMR (500 MHz, DMSO-d,):
0=7.8-7.9 (dd, 4H, Ar-H), 9.3 (s, 1H, C=CH-
triazolyl) and 13.3 (s, 1H, COOH). "*C-NMR (125
MHz, DMSO-d,): 0= 161.5, 148.7, 140.7, 136.0,
127.1 and 120.0.HPMS-EI* (m/z): Calc. for
CoH,N;055=269.2, Found =269.0.

Synthesis of 4-(4-Acetyl-5-methyl-[1,2,3]triazol-1-yl)-
benzenesulfonic  acid  (4c):Toa  mixture  of
acetylacetone (5.0 ml, 50.2 mmol) and Et;N (7.0 ml,
50.2 mmol) in DMF (10 ml),compound 4a(5.0 g,
25.1 mmol) was added in one portion. The reaction
mixture was stirred at60 °Cfor o 24 hours. The
formed precipitate was collected by vacuum filtration,
washed with ether and dried to give the target
compound 4cin an excellent yield (6.5 g, 92%). FT-IR
(KBr disc, cm™), 3506-2900 (OH, SO4H), 3068 (Ar-
H), 2920 (C-H, aliphatic) and 1600 (C=C, triazolyl
ring). '"H-NMR (500 MHz, DMSO-d,): 0= 2.52 (s,
3H, CH,), 2.63 (s, 3H, COCH,) and 7.5-7.8 (q, 4H,
Ar-H). *C-NMR (125 MHz, DMSO-d,): 0= 193.3,
149.5,142.8, 137.6, 134.8, 126.9,124.9, 27.6 and
9.7. HPMS-EI* (m/z): Calc. for C;;H,;N;0,5=281.2,
Found = 281.0.

Antioxidant assay:The free radical scavenging activity
of the synthesized compounds 2a-2d, 3a-3d, 4b and
Actowards the radicalsof  1,1-diphenyl-2-picryl
hydrazyl (DPPH) was measured as described in the
literature[24].Practically, all  the  synthesized
compounds were dissolved in DMSO(1.0 mg/ml) to
prepare a stock solution. A solution of DPPH (0.1
mM, 1.0 ml)was prepared in methanol and added to

The resulted

mixture solution was allowed to stand at room
temperature for 30 minutes following by measuring
the absorbance at 517 nm and recorded as

the tested sample solution (50 pl).

Q
NH» CH
+ ethanol rt. ©\
gIaC|aI acetic aC|d
R=H (1a)
R=NO, (1b)
R=Br (1c)
R=Cl (1d)

absorbance of sample (A,) using a BIO-TEK Power
Wave Multi well plate reader spectrophotometer.
Theabsorbance of methanol solution of DPPH was
measured as a control (A). Moreover, the radical
scavenging activity of Trolox was recorded as a
standard.The free radical scavenging activity of the
target compounds was calculated as a percentage
inhibition of the DPPH radical according tothe
equation: DPPH scavenging effect (%) = [(A— A)/A.
X 100] where: A, is the absorbance of the control
reaction which equal to 0.26 and A, is the
absorbance of the tested sample.

RESULTS AND DISCUSSION

Chemistry: For the synthesis of the target 1,3-
oxazepine derivatives 2a-2d and 3a-3d, o series
ofschiff bases 1a-1dwas designed and synthesized as
infermediatecompounds from 1-aminonapththalene
as the amine component and a series ofp-substituted
benzaldehyde.Choosing of a series of p-substituted
benzaldehyde is to investigate the effects of a
structural variation of the substituent group on the
antioxidants activity on the target 1,3-oxazepines
derivatives. Practically, schiff bases 1la-1b were
synthesized via a reaction of T-aminonaphthalene
with p-substituted benzaldehyde in ethanol in the
presence of few drops of glacial acetic acid as a
catalyst according the modified procedure that was
described in the literatures[23,25].The synthesized
schiff bases 1la-1d were then refluxed with
maleicanhydride or phthalic anhydride in dry
benzene for 24 hoursto obtain the target 1,3-

Scheme 1: Synthesis of 1,3-oxazpine derivatives2a-2d and 3a-3d.

This synthetic pathway highlighted that the reaction
had been proceeded smoothly to give the target
compounds 2a-2d and 3a-3din a simple work-up
with relatively high yield. Importantly, TLC showed
that these products are pure enough and not
required to purification by column chromatography.
The structure of the synthesized 1,3-oxazepines
derivatives 2a-2d and 3a-3d was verified by FT-IR,

oxazepine derivatives2a-2d and 30-3d,
respectivelyas described in Scheme 1.
0]
OO0 ﬁ_« 0
dry benzene, reflux, 24 h OO @\
R=H (2a), NO, (2b), Br (2c), CI (2d)
H i o
o NCH
dry benzene, reflux, 24 h
R=H (3a), NO, (3b), Br (3c), Cl (3d)
"H-NMR BC-NMR and GC-MS

spectroscopies.Clearly,along with the disappearance
of the absorption band of the azomethane group
(N=CH) at 1670-1640 cm’', FT-IR spectra identifying
the vibration frequencies of the new functional
groupwhich is C=0O of the lactone and lactam
groups of oxazepine ring system at 1716-1703 cm’'
and 1660-1629 cm™, respectively. Interestingly,FT-IR
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spectra also showed that the absorption of the
benzylic group (C-H) of oxazepine ring system was
appeared at 3282-3238 cm™'. This high wave length
can be aftributed to linking the carbon atom of this
group to the three withdrawing electron systems
which is beingnapthyl ring system and two
heteroatoms (oxygen and nitrogen) as described for
compounds that were reported in the literature[26].
The 'H-NMR spectra that were recorded for the
target compounds 2a-2d and 3a-3dindicate that all
the signals are belonging to the starting material
combined with the correct integration of both starting
material and the target products. For example, the
appearance of a doublet-doublet peak at 6.7-6.2
ppm that belongs to the protons of CH=CH group of
maleic anhydride moiety of compounds 2a-2d and
the appearance of a singlet peakof proton of -O-
CH-N- groupof oxazepines ring system at10.5-
10.3ppmfor compounds2a-2d and 3a-3dalong with

i) sodium carbonate
HCI, NaNO, (0-5)°C

i) NaN

HOS—(_)—NH, HOS < )Ny ——

4a

——COOH
=0 oY
CuSO,, Na-ascorbate N~
t-BuOH:H,0 (2:1)
50 °C, 24 h

the disappearance of the singletof proton of
azomethane group (N=CH) at 8.7 ppm confirmed
the target structures. Beside 'H-NMR results, these
structures were also correctly verified in the "*C-NMR.
In addition,their mass spectra showed that the
calculated values of the ratio m/z being very close to
the measured values of m/z.As a variety of
pharmaceutical drugs are prepared as
benzenesulfonic salts[27], we are interested in the
synthesis of new 1,2,3-triazole derivatives containing
this bioactive moiety. Currently, two compounds 4b
and 4c containing this functional group and 1,2,3-
triazole ring system was designed. For the synthesis
of the target 1,2,3-tricozle derivatives 4b and 4c¢, 4-
azidobenzene sulfonic acid 4a was synthesized a key
infermediate  compound. This compound  will
infroduce the target benzene sulfonic acid moiety
along with azido group that is required the synthesis
of 1,2,3-triazole ring system as shown in Scheme 2.

COOH

4b

o O

AN

DMF, Et;N, 60°C, 24 h

N-
SN
> HO3SON/ e}

4c

Scheme 2: Synthesis of 1,2,3-triaozle derivatives (4b and 4c).

Compound4a was prepared via the reaction of the
corresponding diazonium salt with sodium azide
following the procedure that was described in the
literature[28]. After an investigation work-up, the
target compound 4a was obtained in a relatively
high yield.Compound 4awas characterized by FT-IR
spectrum which showed the appearance of the main
stretching bands at 2137 cm'which imputed for -N,
group beside the characteristics data for the other
residual groups.Compound 4a was then chosen as
the azide component in the copper (l) catalyzed
azide-alkyne cycloaddition (CUAAC) that also known
as "Click Reaction"[29]. Whereas propiolic acid was
chosen as the alkyne component to generate 1,4-
disubstituted-1,2,3-tricozle derivative 4b.This
synthetic route involved the addition of propiolic acid
and compound 4a to a solution of tert-butanol:water
(2:1 v/v) containing CuSO,.5H,0 and sodium
ascorbate. The latter is a reducing agent to generate
in situ Cu (l) species that are required to perform
click reaction successfully following the procedure
that was described in the literature[30].The target
product 4b was separated by addition of water as
pure solid product. The structure of compound

4bwas characterized by FT-IR, NMR, and mass
spectroscopies. The FT-IR spectrum showed the main
stretching bands at 3500-2500 cm'for OH group
and 1722 cm! for C=0 group of COOH along with
the disappearance the stretching bands at 2137 ¢cm’!
for -N; group of compound 4a. The 'H-NMR
spectrum showed a singlet peak at 9.3 ppm that
belong to the proton of -C=CH group of triazole
ring further to the signals of other groups. In
addition, > C-NMR and mass spectra agreed with 'H-
NMR results.After that the efforts were turned to
synthesize compounds 4c. To achieve this aim,
compound 4a was added to a mixture of
acetylacetone and triethylamine in DMFand left to stir
at 60 °C for 24 hours according to the procedure
that was described in the literature[31]. By this
synthetic pathway, the target compound 4c was
separated from the reaction mixture as a pure solid
product in an excellent yield. This newly synthesized
compound 4c was confirmed by FT-IR, NMR and
Mass spectroscopies. FT-IR spectrum showed the
disappearance of the stretching band N; group of
compound 4a at 2137 cm™. The 'H-NMR spectra
that were recorded for the target compounds 4c
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indicate that all the signals are belonging to the
compound 4acombined with the correct integration
of both starting material and the target product4c.In

addition, the structure of compound 4c¢ was also
confirmedcorrectly by "*C-NMR and Mass spectra.

120 4

100 -

20 -

Dpph scavenging effect %
D
o

Compounds

a2
b2
c2
d2
a3
b3
mc3
md3
b4
c4
e & & & ¢ M Trolox
&

Figure 2: Antioxidant activity of DPPH scavenger radical for compounds 2a-4c.

Antioxidant assay: Antioxidant screening
radical scavenging activity)

The DPPH assay is commonly used to evaluate the
effectiveness of antioxidants agents as a quick,
reliable and reproducible parameter to search for the
in vitro antioxidant activity of pure compounds.All the
newly synthesized heterocyclic compounds derivatives
were screened for in vitro antioxidant against DPPH
free radicals in  one concentration (500
ppm).According to experimental results, the entire
newly synthesized compoundsshowed a good
scavenging activity towards DPPH as shown in Table
1 and Figure 2.However, the oxazepine derivatives
30-3d that they were prepared using phthalic
anhydride showed the higher scavenger activity than
compounds2a-2dthat were prepared using maleic
anhydride. This is probably due to the presence of
the additional aromatic system that comes from
phthalic anhydride moiety thereby leading to
increase the stability of the formed free radical of the
synthesized compounds 3a-3d. Furthermore, in both
series 1,3-oxazepine derivatives 2a-2d and 3a-3d,
that compounds substituted with nitro and chloro
groups displayed the highest antioxidant activity
compared to the standard. Interestingly, both 4b and
4cdisplayed a high scavenging activity towards DPPH
with 84.6% and 85.7%, respectively compared to the
standard. This higher scavenging activity is probably

(DPPH

due to the presence of the benzene sulfonic
acidmoiety that attached to 1,2,3-tricozle ring
system.

CONCLUSION

In  conclusion, aseries ofSchiff basescontaining
naphthalene ring system were used successfully as
starting materials for the synthesis of 1,3-oxazepine
derivatives via a cycloaddition reaction with maleic
and phthalic anhydrides. Interestingly, new two
1,2,3-traizole derivatives containing benzene sulfonic
acid moiety were synthesized in a simple synthetic
routevia 1,3-dipolarcycloaddition reaction of p-
azidobenzene sulfonic acid with propiolic acid

andacetylacetonein  the presence of different
conditions.  Importantly, all  the  synthesized
heterocyclic compounds displayed a promising

antioxidant activity against DPPH.

ACKNOWLEDGMENT

The authors would like to thank the department of
Chemistry/College of Science/AL-Muthanna
University for the facilities during this work.

REFERENCES
I. Pizzino G, Irrera N, Cucinotta M, Pallio G, Mannino
F, Arcoraci V, Bitto A (2017) Oxidative stress:

257| International Journal of Pharmaceutical Research | Jan -Mar 2020 | Vol 12 | Issue 1



Riyadh et al. / Synthesis and Antioxidant Study

Harms and benefits for human health. Oxidative
Medicine and Cellular Longevity, 2017: |-13.
Shrivastava A, Aggarwal LM, Mishra SP, Khanna HD,
Shahi UP, Pradhan S (2019) Free radicals and
antioxidants in normal versus cancerous cells — an
overview. Indian J. Biochem. Biophys., 56(1):7—-19.
Biswal S, Rizwan H, Pal S, Sabnam S, Parida P, Pal A
(2019) Oxidative stress, antioxidant capacity,
biomolecule damage, and inflammation symptoms of
sickle cell disease in children. Hematology, 24(1): |-
9.

Moreno-Fernandez |, Diaz-Castro |, Alférez M,
Boesch C, Nestares T, Loépez-Aliaga | (2017)
Fermented goat milk improves antioxidant status
and protects from oxidative damage to biomolecules
during anemia recovery. Journal of the Science of
Food and Agriculture, 97(5): 1433-1442.

Khan AN, Khan RA, Ahmad M, Mushtag N (2015)
Role of antioxidant in oxidative stress and diabetes
mellitus. Journal of pharmacognosy and
phytochemistry, 3(6): 217-220.

Bajpai VK, Rather IA, Shukla S (2016) Oxidative
stress: Role of natural antioxidant compounds.
Microbes in Food and Health, 65-76.

Suleman M, Khan A, Bagi A, Kakar MS, Ayub M
(2019) Antioxidants, its role in preventing free
radicals and infectious diseases in human body. Pure
and Applied Biology (PAB), 8(1): 380-388.

Carocho M, Morales P, Ferreira IC (2018)
Antioxidants: Reviewing the chemistry, food
applications, legislation and role as

preservatives. Trends Food Sci. Technol., 71: 107-
120.

Sirakanyan SN, Spinelli D, Geronikaki A, Kartsev
VG, Hakobyan EK, HovakimyanA (2019) Synthesis
and antimicrobial activity of new derivatives of
pyrano [4", 3": 4', 5'] pyrido [3', 2": 4, 5] thieno [3, 2-
d] pyrimidine and new heterocyclic
systems. Synthetic Communications, 49(10): 1262-
1276.

. Kojima M, Kanai M (2016) Tris (pentafluorophenyl)

borane-catalyzed acceptorless dehydrogenation of
N-heterocycles. AngewandteChemie International
Edition, 55(40): 12224-12227.

. Popova EA, Trifonov RE (2015) Synthesis and

biological properties of amino acids and peptides
containing a tetrazolyl moiety. Russ. Chem. Rev,,
84(9): 891-916.

. Mohammed |A, Ahmed M, lkram R, Qadir MA,

Hussain R (2018) |,3-Oxazepine compounds derived
from azomethine: synthesis, characterization and
antibacterial evaluation. Lat. Am. J. Pharm., 37(3):
540-546.

. Teran R, Guevara R, Mora |, Poveda A, Heredia-

Moya ] (2019) Characterization of antimicrobial,
antioxidant, and leishmanicidal activities of schiff
base derivatives of 4-aminoantipyrine. Molecules,
24(15): 1-21.

. Dugdii E, Unlier D, Celik F, Sancak K, Karaoglu SA

(2016) Ozel A Synthesis of novel symmetrical |,4-
disubstituted 1,2,3-bistriazole derivatives via ‘click

20.

21.

22.

23.

24.

25.

26.

27.

28.

. Bonandi E,

chemistry’ and their evaluation.

Molecules, 21(5): 1-13.

biological

. Alexander AK, Joseph L, George M (2016) Synthesis

of novel 5,6-benz |,3-oxazepine 4,7-dione
derivatives and screening for  antibacterial,
antioxidant and anti- inflammatory activities. Eur. J.
Pharm. Med. Res., 3(7): 330-336.

. Mohammad AT, Yeap G, Osman H (2010) Synthesis,

spectroscopic and mesomorphic studies on
heterocyclic liquid crystals with |,3-oxazepine-4,7-
dione, |,3-oxazepane-4,7-dione and |,3-oxazepine-
1,5-dione cores. ]. Mol. Struct., 982: 33—44.

Bagheri SM, Khoobi M, Jalili-Baleh L, Jafarpour F,
Shafiee A, Foroumadi A (2015) Synthesis and
Anticholinergic  Activity of 4-hydroxycoumarin
Derivatives Containing Substituted Benzyl-1,2,3-
triazole Moiety. Chem. Biol. Drug Des., 86(5): 1215-
1220.

Christodoulou MS, Fumagalli G,
Perdicchia D, Rastelli G, Passarella D (2017) The
1,2,3-triazole ring as a bioisostere in medicinal
chemistry. Drug Discovery Today, 22(10): 1572-
1581.

. Rani P (2014) 1,2,3-Triazole and its applications in

various fields. Int. Ref. J. Rev. Res., 2(6).

Mungalpara D, Kelm H, Valkonen A, Rissanen K,
Keller S, Kubik S (2017) Oxoanion binding to a
cyclic pseudopeptide containing |,4-disubstituted
1,2,3-triazole moieties. Org. Biomol. Chem., 15(1):
102-113.

Asif M (2015) Antiviral and antiparasitic activities of
various substituted triazole derivatives: A mini
Review. Chem Int., 1(2): 71-80.

Palké M, El Haimer M, Kormanyos Z, Fiilop F (2019)

Synthesis of novel N-heterocyclic compounds
containing 1,2,3-triazole ring system via
Domino,“Click” and RDA

Reactions. Molecules, 24(4): |-11.

Dayma V, Sharma P, Salvi P, Rathore M, Baroliya P
(2018) Comparative study of schiff base using
various synthesis methods and their theoretical
prediction of activities. Int. J. Res. Advent Technol,,
6(8): 1826—1832.

Bhat KI, Kumar A (2018) Synthesis, characterization,
and antioxidant activity of some new benzodiazepine
derivatives. Indian J. Heterocycl. Chem., 28(3): 397—
400.

Shukla M, Kulshrashtha H, Seth DS (2017)
Comparative study of the schiff bases by
conventional and green method and antimicrobial
activity. Int. J. Mater. Sci., 12(1): 71-76.

Coates ] (2004) Interpretation of infrared spectra, a
practical approach. Encycl. Anal. Chem., 1-23.

Elder DP, Snodin D] (2009) Drug substances
presented as sulfonic acid salts: overview of utility,
safety and regulation. Journal of Pharmacy and
Pharmacology, 61(3): 269-278.

Riyadh ), Imran NH (2019) Synthesis,
characterization and thermal stability study of new
heterocyclic compounds containing 1,2,3-triazole
and |,3,4-thiadiazole rings. Oriental Journal of
Chemistry, 35(1): 234-240.

258| International Journal of Pharmaceutical Research | Jan -Mar 2020 | Vol 12 | Issue 1



29.

30.

Riyadh et al. / Synthesis and Antioxidant Study

lacobucci C, Reale S, Gal JF, De Angelis F (2015)
Dinuclear copper intermediates in copper(i)-
catalyzed  azide-alkyne  cycloaddition  directly

observed by electrospray ionization  mass
spectrometry. Angewandte Chemie - International
Edition, 54(10): 3065—3068.

Riyadh ], Kuwait ZI  (2019)  Synthesis,
characterization and thermal behavior study of new
1,2,3-triazole derivatives containing |,3,4-oxadiazole
ring. Oriental Journal of Chemistry, 35(1): 416—422.

31. Zeghada S,

Bentabed-Ababsa G, Derdour A,
Abdelmounim S, Domingo LR, Siaez |A, Mongin F
(2011) A combined experimental and theoretical
study of the thermal cycloaddition of aryl azides with
activated alkenes. Organic &biomolecular
chemistry, 9(11): 4295-4305.

259| International Journal of Pharmaceutical Research | Jan -Mar 2020 | Vol 12 | Issue 1



