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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, 
1
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.  
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 تحضير وتشخيص ودراسة الفعالية المضادة لمبكتريا لبعض مركبات اوكسازيباين الجديدة

 منذر عبد الجميل محمد عمي*          حسام حمزة سممان*              زينب راضي عبدالحسين**       
 جامعة البصرة/ العراق -كمية الصيدلة  -ء الصيدلانية*فرع الكيميا

 جامعة البصرة/ العراق -كمية العموم -**قسم عموم الحياة
 الممخص

اوكسازيباين بتفاعلات اضافة الحمقة لمركبات ثنائية قواعد شف مع انهيدريد الماليك في مذيب التموين. -1،3تم تحضير اربعة من مركبات     
بتفاعلات التكثيف لمركب الاثمين ثنائي الامين مع بعض الالديهيدات. تم تشخيص المركبات المحضرة باستخدام التحميل حضرت قواعد شف 

محضرة العنصري الدقيق بالاضافة لمطيافيتي الاشعة تحت الحمراء والرنين النووي المغناطيسي. تم ايضا دراسة الفعالية البويولوجيةلممركبات ال
يا السالبة والموجبة لصبغة كرام. اظهرت النتائج بان المركبات المحضرة امتمكت فعالية جيدة ضد البكتريا مقارنة ضد نوعين من البكتر 

 بالمركبات الدوائية القياسية المستخدمة في البحث.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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  

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 

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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Table 1: The characterization of the prepared 

tetrazole compounds 

 

Pyryliumtetrafluroborate underwent ring 

expansion on treatment with excess sodium 

azide in anhydrous 1,4-dioxane to give 58-

96% substituted 1,3-oxazepine[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- 
 

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 

each compound was prepared in dimethyl 

sulfoxide solvent and stored at 4-8 
o
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 g/ml) of 

tested compounds, dried and placed on an 

agar plate containing lawn cultures of certain 

bacteria.  

 

-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 (7) 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. 
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br = broad, s = strong, m = medium, w = weak 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scheme 1 

 

Table 2:FT-IR spectra data of oxazepine compounds 

 

Figure 1: FT-IR spectrum of oxazepine 5 

 

Figure 2: FT-IR spectrum of oxazepine 6 

 

Figure 3: FT-IR spectrum of oxazepine 7 

 

The plates were incubated at an optimum 

growth temperature (37 oC) for 24 hrs and 

then the zone of microbial growth inhibition 

around the discs was measured (in mm) and 

compared with amoxicillin and streptomycin. 

3. Results and discussion  
The synthetic routes of the compounds 

1-8 are illustrated in Scheme 1. The structure 

of the synthesized compounds 1-8 was 

conformed via the spectroscopic methods. 

 

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
-

1
and 1651-1672 cm

-1
 C=O 

bond of carbonyl group of ester and amide, 

respectively. Strong to medium bands in 

1490-1600 cm
-1

 C=C stretching of 

aromatic ring, as shown in Figures 1-4. 

Absorption bands at the range 1319-1390   

cm
-1

 and 1182-1197 cm
-1

 are assigned to the 

existence of asymmetric and symmetric 

C-O-C, respectively. The 

compounds 7 and 8 exhibited a broad band 

at 3254 and 3190 cm
-1

 attributed to O-H 

band stretching of vanillin and 

salicylaldehyde fragment which at the 

lower frequency due to intramolecular H-

bonding[20]. As shown in Table 2.  
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Figure 4: FT-IR spectrum of oxazepine 8 

 

Table 3: Data of 1H-NMR spectra [δ (ppm), J (Hz)] of 

the synthesized compounds 5-8 

 

Figure 5: 1H-NMR spectrum of compound 5 

 

Figure 6: 
1
H-NMR spectrum of compound 6 

 

Figure 7: 
1
H-NMR spectrum of compound 7 

 

3.2.
1
H-NMR spectra 

The 
1
H-NMR chemical shift values for 

compounds 5-8 in CDCl3 solution are listed in 

Table 3. The 
1
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 

7.9-8.4 Hz [21, 22]. All title compounds 

exhibit singlet signals at the range 9.666-

9.880 ppm which can be attributed to   the 

protons H1 and H1'[23]. The hydroxyl 

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 

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 

3.  

 

Table 3: Data of 1H-NMR spectra [δ (ppm), J (Hz)] 

of the synthesized compounds 5-8 
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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 Figure10.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. 
 

 

 

 

 

 

 

 

 

NI = No inhibition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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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