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Abstract

Four new 1,3-oxazepine compounds have been prepared by cycloaddition of synthesized bis-Schiff
bases with maleic anhydride in toluene. The Schiff bases were prepared by the condensation of ethylene
diamine with two equivalents of some aldehydes. The structure of the oxazepines were confirmed via
elemental analysis,FT-IR and, *H-NMR spectra. The compounds were screened for their antibacterial
activity against gram negative bacteria (Escherichia coli) and gram positive (Staphylococcus aureus). The
results showed that the examined compounds exhibited varied antibacterial activity in comparison with the
standard drugs.
Keywords:1,3-oxazepine, Schiff base, cycloaddition, and antibacterial activity.
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still preferred owing to its importance as
pharmaceutical drugs and active substances in
biological systems. Other interesting is
modification of oxazepine core as liquid-
crystalline compounds which reported in

1. Introduction

[1,3]oxazepine-diones is a seven-
membered ring containing nitrogen, oxygen
and two carbonyl groups. Many researchers
have investigated the molecular properties of

the 1,4-, 4,1-, and 1,5-benzoxazepines. These
compounds constitute an important class of
heterocyclic compounds which have many
biological uses [1-10]. Many methods were
used to synthesize oxazepine
compounds[11,12]. However, convenient and
efficient way to form the oxazepine rings is

reported in earlier publication [13]. There are
different methods to prepare 1,3-oxazepine.
One of these ways involves direct addition of
maleic anhydride to the (C=N) double bond of
Schiff bases and a number of 2,3-diaryl-
2,3dihydro-1,3-oxazepine-4,7-diones were
prepared and characterized[14].
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Pyryliumtetrafluroborate  underwent  ring
expansion on treatment with excess sodium
azide in anhydrous 1,4-dioxane to give 58-
96% substituted 1,3-0xazepine[15].
Furthermore, thermal rearrangement of
ketovinylazirines gave substituted 1,3-
oxazepines[16]. In the present work, four
compounds containing 1,3-oxazepine moiety
were synthesized by the reaction of four bis-
imines with maleic anhydride. The four
oxazepine compounds were characterized by
different  spectroscopic  methods. The
biological activity of the synthesized
compounds was tested.

2. Experimental part

Melting points were determined by open
capillary and are uncorrected. The CHN
analysis measurements for the synthesized
compounds were performed using EuroVector
model EA3000A (Italy) and 1H-NMR spectra
were scanned using Bruker model ultra-shield
400MHz (Switzerland), at TehranUniversity,
Iran. DMSO-d6 was used as a solvent and
TMS as an internal standard. IR spectra were
recorded using KBrdisc on Shimadzu FT-IR
model 8400 Spectrophotometer at Chemistry
Department, College of Education of Pure
Sciences, Basrah University.
2.1. Synthesis of compounds

2.1.1. Synthesis of imine (1-4)
The compounds, N,N'-Dibenzylidene-ethane-
1,2-diamine (1), N,N'-Bis-(4-methoxy-
benzylidene)-ethane-1,2-diamine (2), N,N'-
Bis-(3-methoxy-4-hydroxy-benzylidene)-
ethane-1,2-diamine(3) and  N,N'-Bis-(2-
hydroxy-benzylidene)-ethane-1,2-diamine (4),
were prepared by the same method[17].A
mixture of 0.02 mole of aldehyde
(benzaldehyde, anisaldeehyde, vanillin and
salicylaldehyde), (0.01 mole) ethylene
diamine and few drops of glacial acetic acid
in 50ml of absolute ethanol was reflux for 1-2
hrs. After cooling, the precipitate was filtered
off and recrystallized from ethanol. The
physical properties and the elemental analysis
are listed in Table 1.
2.1.2. Synthesis of the oxazepines (5-8)
The compounds, 2-(phenyl)-3-{2-[phenyl)-
4,7-dioxo-[1,3] oxazepine-3-yl]-ethyl}2,3-
dihydro-[1,3] oxazepine-4,7-dione (5), 2-(3-
methoxyphenyl)-3-{2-[3-methoxy-phenyl)-
4,7-dioxo-[1,3] oxazepine-3-yl]-ethyl}2,3-
dihydro-[1,3] oxazepine-4,7-dione (6), 2-(3-
methoxy-4-hydroxyphenyl)-3-{2-[3-

-methoxy-4-hydroxyphenyl)-3-{2-[3-
methoxy-4-hydroxy-phenyl)-4,7-dioxo-[1,3]
oxazepine-3-yl]-ethyl}2,3-dihydro-[1,3]
oxazepine-4,7-dione @) and 2-(2-
hydroxyphenyl)-3-{2-[2-hydroxy-phenyl)-
4,7-dioxo-[1,3] oxazepine-3-yl]-ethyl}2,3-
dihydro-[1,3] oxazepine-4,7-dione (8), were
prepared by the same method[18].To a
solution of the imine (0.01 mole) of imine in
dry toluene, a solution of maleic anhydride
(0.02 mole) in ethanolic solution was added
drop wise with stirring then refluxed for 3-4
hr. The progress of the reaction was followed
by TLC technique. The solid precipitate of
desired product was filtered off, recrystallized
from methanol and dried under vacuum.The
physical properties and the elemental analysis
are listed in Table 1.

Table 1: The characterization of the prepared
tetrazole compounds

?; Molecular Sield Elemental analysis
E Molecular formula weight m.p. (*C) ) Found (Caled.)
~ (g/mole) C% H% N
C15H15N; 23631 116118 | g7 | 8097 | 634 | 1212
(8132) | (6.82) |(11.85)
2 C13HyN2 02 206.36 7321 6.66 931
(7295) | (680) | (9.43)
3 C13HaoM04 32836 02 64.98 632 821
(6584) | (6.14) | (833)
4 C15H15M20; 26831 oy | 7096 | 643 | 1061
(7162) | (601) | (1044)
5 Cy4HN;05 43243 | 121123 | 65 | 6702 | 486 | 616
(66.66) | (4.66) | (6.48)
6 Co5Ha:sMyO0g 49248 7 62.75 492 549
(6341) | (491) | (3.69)
7 Co5HsN0pg 52448 77 39.16 469 548
(39.54) | (461) | (334)
] CasHygN O 46442 62 62.17 431 6.18
(62.07) | (434) | (6.03)

2.2. The biological study[19]

The antibacterial activity of the prepared
compounds was investigated by Filter Paper
Disc Diffusion Method (Kifby-Bauer Method)
using a standard bacterial species, Gram
negative Escherichia coli (ATCC 25922) and
Gram positive Staphylococcus aureus (ATCC
25923). A stock solution (1000 [1g/ml) of
each compound was prepared in dimethyl
sulfoxide solvent and stored at 4-8 °C until
used. The agar plates (Mueller Hinton agar) in
Petri-dishes were inoculated by dipping a
sterile cotton swab into the inoculum and
evenly streaking the swab in three directions
over the entire surface of the plates. Filter
paper (6 mm diameter) discs were
impregnated with solution (1000 pg/ml) of
tested compounds, dried and placed on an
agar plate containing lawn cultures of certain
bacteria.
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The plates were incubated at an optimum Table 2:FT-IR spectra data of oxazepine compounds

growth temperature (37 oC) for 24 hrs and

then the zone of microbial growth inhibition 3 r > 3 Issigmment
around the (_1|scs was _m(_easured (in mm) find 3254br | 319006r | O-Hsweching
compared with amoxicillin and streptomycin. 3066w | 3062w | 3070w | 3064w | C-Hstetchingaromatic
3. Results and discussion 2975w | 25V | 2920w | 201" | CHstretchingaliphatc
The synthetic routes of the compounds 1720s | 17265 | 1730s | 1717s | C=0 siretching ester group
1-8 are illustrated in Scheme 1. The structure 1662s | 1665s | 1651s | 1672s | C=0stretchingamide group
of the syn_the5|zed compognds 1-8 was }12;2 11332“: llfggss ii?ﬁﬁ C=C stretching of aromatic ings
conformed via the spectroscopic methods. 14365 | 1442m | 1480w | 1425m | C-Hbendingaliphatic
1380s | 1390s 13863 1319m | 0-C-O C-N asymmetric stretching
11935 | 1197s 1182s 1182m | 0-C-O C-N symmetric stretching
_CHeE 757s | 769m 827m 769 s | C-Hbending aromatic
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Scheme 1

3.1. FT-IR Spectra

The IR spectra for oxazepine compounds
were performed by the KBr disc method.
Table 2 represents the data of the important
bands of the IR spectra of these
compounds.These  compounds  exhibited
common bands in the range 1717-1730 cm’
'and 1651-1672 cm™ attributed to the [lc-o
bond of carbonyl group of ester and amide,
respectively. Strong to medium bands in
1490-1600 cm™ related to [ Ic-¢ stretching of
aromatic ring, as shown in Figures 1-4.
Absorption bands at the range 1319-1390
cm™ and 1182-1197 cm™ are assigned to the
existence of asymmetric and symmetric
stretching of [Icoc, respectively. The
compounds 7 and 8 exhibited a broad band
at 3254 and 3190 cm™ attributed to O-H
band stretching of wvanillin and
salicylaldehyde fragment which at the
lower frequency due to intramolecular H-
bondinal201. As shown in Table 2.

br = broad, s = strong, m = medium, w = weak
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Figure 1: FT-IR spectrum of oxazepine 5
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Figure 2: FT-IR spectrum of oxazepine 6
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Figure 3: FT-IR spectrum of oxazepine 7
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Figure 4: FT-IR spectrum of oxazepine 8

3.2.'H-NMR spectra

The 'H-NMR chemical shift values for
compounds 5-8 in CDCl; solution are listed in
Table 3. The 'H-NMR spectra of these
compounds show two doublet signals in the
down-field regions 6.980-6.995 ppm and
7.290-7.326 ppm which can be assigned to the ‘
heterocyclic ring oxazepine protons H2,2' and )
H3,3, respectively, with J-coupling constant l :
7.9-8.4 Hz [21, 22]. All title compounds : s :
exhibit singlet signals at the range 9.666- ‘ '

9.880 ppm which can be attributed to  the
protons H1 and H1[23]. The hydroxyl Figure 5: 1H-NMR spectrum of compound 5
protons for the compounds 7 and 8 appeared,

in low-field, as a singlet signal at 9.995 ppm

and 10.515 ppm, respectively. 1H-NMR .
spectra of compounds 6 and 7 showed singlet R
signals at 3.852 ppm and 3.931 ppm,

respectively, which can be ascribed to the

methoxy group protons. All synthesized

compounds as shown in Figures 5-8 exhibited

singlet signals at the range 3.438-3.630 ppm

attributed to the protons H4 and |
H4'[21,24,17]. The chemical shift values of |

the other aromatic protons are listed in Table \ T
3. E
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Figure 6: "H-NMR spectrum of compound 6
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Figure 7: "H-NMR spectrum of compound 7
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Figure 8: "H-NMR spectrum of compound 8

3.3. Antibacterial activity

The preliminary results of the antibacterial
activity of the prepared compounds indicated that
all compounds had good activity against E. coli
and S. aureus, as shown in Table 4, and Figures 9
and 10.Table 4 showed that compound 7 and 8
exhibited the best inhibition zones 25 and 23 mm
against E. coli, respectively, and 21 and 27 mm
against S. aureus, respectively, as compared with
the other compounds,and these compounds are
less active as compared with the standard drugs,
as shown in Figurel0.In the comparison between
oxazepines and imines, we see that oxazepines
gave greater activity than imines which may be
attributed to the presence of oxazepine ring. From
Figures9 and 10, we see that the activity affected
directly by the substituents on the aromatic ring,
where the activity of compound 1 is less than the
other imines and the activity of compound 5 is
less than other oxazepines, as shown in Table 4.

Table 4: Inhibition zone of imines, oxazepines and
standard drugs at 100077 g/ml against E coli and
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Figure 9: Inhibition zone of imine compounds and
druas against the two bacterial stains
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Figure 10: Inhibition zone of oxazepine compounds
and drugs against the two bacterial stains

4. Conclusions

The antibacterial activity of synthesized
compounds against E. coli and S. aureus was
evaluated using disc diffusion method. The
antibacterial activity of the newly synthesized
compounds 7 and 8 gave the highest activity as
compared with other synthesized compounds and
less activity than the standard drugs. The activity
of oxazepines was greater than the activity of
imines which may be attributed to the presence of
the oxazepine ring.
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