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ABSTRACT
Ten new chalcones were prepared in three steps, firstly phthalic anhydride
reacted with 4- amino acetophenone to produce 2-(4-acetyl phenyl carbamoyl)
benzoic acid (M1), secondly [2-(4-acetyl phenyl carbamoyl) benzoic acid (M1)]
suffers from the loss of a water molecule via reaction with (anhydrous sodium
acetate and acetic anhydride) to produce 2-(4-acetyl phenyl) isoindoline-1,3-dione
(M2), thirdly (M2) condensed with various substituted benzaldehydes affording
chalcones (M3- M12) were reacted with 2-aminophenol to produce 1, 5-
benzooxazepines compounds (M13- M22).
The prepared compounds were characterized by determination of melting point,
FT-IR and some of the prepared compounds have been characterized by (1H-NMR
and 13C-NMR) techniques, the antibacterial activity of some of the compounds
have also been evaluated.
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INTRODUCTION
Aldol condensations represent an important class of
carbon-carbon bond formation reactions both in nature
and in synthetic chemistry(1). Chalcones are 1,3-diphenyl-
2-propene-1-one, in which two aromatic rings are linked
by a three carbon α, β-unsaturated carbonyl system (2).
Chalcones are synthesized by claisen-schmidt

condensation of aldehyde and ketone by base catalyzed
or acid catalyzed followed by dehydration to yield
chalcones (3). In the presence of sulfuric acid (scheme 1)
the reaction of 4-methoxybenzaldehyde with 4-acetyl-5-
methoxybenzo[d][1,3]oxathiol-2-one gives the next
product (4).

The reaction of 2,4-Dihydroxy acetophenone with 4-
hydroxybenzaldehyde (scheme 2) produces chalcone
compound (5).

Chalcones have also been synthesized using different
catalyst such as natural phosphate lithium nitrate (6),
KF/natural phosphate (7), SOCl2 (8), Na2CO3 (9), silica
chloride (10) , Ba(OH)2 / LiOH (11) and by Suzuki reaction
(12). Many chalcones are found to have medicinal and
pharmaceutical applications ranging from antitumor(13),
anti-inflammaotry(14) , antifungal(15), antimalarial (16),
antimicrobial(17) and anticancer(18).

Benzoxazepines are a sevenmembered unsaturated
heterocyclic compounds that contains two hetero atoms
(oxygen and nitrogen) (19). The 1,5-benzoxazepines (1, 2,3)
are important nitrogen- and oxygen-containing seven
membered heterocyclic compounds in drug research
since they possess diverse bioactivities(20) figere 1:
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These compounds have been synthesized by
condensation of chalcone and 2-aminophenol in
presence of glacial acetic acid(21)( Scheme 3)

Oxazepine derivatives have biological activities such as
antibacterial (22)antifungal(23), Anti-cancer (24), enzyme
inhibitors, (25) and analgesic(26). The 1,4-oxazepines are
the parent core of medicinally important drugs like
amoxapine, loxapine and sintamil(27)

METHODOLOGY
Materials
Aminophenol, 4–Aminoacetophenone, acetone,
anhydrous sodium acetate, phthalic anhydride,
sodiumhydroxide, ethanol, acetic anhydride and all
aromatic aldehydes are providing from Aldrich and Fluka,
BDH they used without further purification. Melting
points of the compounds were recorded on
electrothermal melting point apparatus (uncorrected).
FT-IR spectrum was recorded on Shimadzu FTIR-8400
spectrophotometer as KBr disc. 1HNMR and 13CNMR
spectra were registered on Bruker spectroscopic ultra-
shield magnets 300 MHz instruments using
tetramethylsilane (TMS) as an standard and Dimethyl
Sulfoxide -d6 as a solvent.

General procedure for the synthesis of 2-((4-
acetylphenyl)carbamoyl)benzoic acid(28) (M1)
(0.01 mol) 1.4g of phthalic anhydride was dissolved in
(40 mL) of acetone in a round-bottom flask fitted with
dropping funnel. then equimolar amount (0.01 mol) 1.35
g of p-amino acetophenone was dissolved in (20 ml ) of
acetone and added dropwise with stirring for (4) hours,

The produced precipitate was purified by filtered and
recrystallized from ethanol. Compound (M1) was
obtained as a White powder with a yield of 82%.

General procedure for the synthesis of 2-(4-
acetylphenyl)isoindoline-1,3-dione(28) (M2)
Compound (M2) (0.02 mol, 5.66 g) in (50 mL) of acetic
anhydride was mixed with (0.25 g) of anhydrous sodium
acetate and refluxed for (4) hours with stirring. The
reaction mixture was was cooled to room temperature
then poured into crushed ice with stirring and the
obtained precipitate was filtered, dried and recrystallized
from acetone. Compound (M2) was obtained as a White
powder with a yield of 87%.

General procedure for the synthesis of chalcones (29)

(M3-M12).
To a stirred mixture of compound M2 (0.008 mol, 2.12g)
and substituted benzaldehydes (0.008 mol in absolute
ethanol (30 ml), a solution of aqueous potassium
hydroxide (15 ml, 40%) was added. The mixture was
stirred for (6-8) hours at room temperature, The
resulting mix kept in a good conditions until the morning
of the next day at room temperature, poured into crushed
snow, neutralized by dil HCl and recrystlized from
ethanol to give the corresponding chalcone derivative.
The structural formulae, names, meltin points, colors and
percentage of yields for the synthesized chalcones are
recorded in Table 1.

Comp.
No

Structural formula Nomencclature M.p Co Yield
%

Color

M3 2-(4-((E)-3-(4-
bromophenyl)acryloyl)
phenyl)isoindoline-1,3-

dione

186-
188

87 Yellow

Table (1): Shows the physical properties of the compounds (M3-M12).
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M4 2-(4-((E)-3-(4-
chlorophenyl)acryloyl)
phenyl)isoindoline-1,3-

dione

206-
208

88 Light
Yellow

M5 2-(4-((E)-3-
phenylacryloyl)phenyl)
isoindoline-1,3-dione

196-
198

81 Light
Yellow

M6 2-(4-((E)-3-(4-
hydroxyphenyl)acryloy
l)phenyl)isoindoline-
1,3-dione

214-
216

71 Light
Yellow

M7 2-(4-((E)-3-(4-
methoxyphenyl)acrylo
yl)phenyl)isoindoline-

1,3-dione

165-
167

91 Yellow

M8 2-(4-((E)-3-(2,4-
dichlorophenyl)acryloy
l)phenyl)isoindoline-

1,3-dione

202-
204

86 Light
Yellow

M9 2-(4-((E)-3-(4-
nitrophenyl)acryloyl)p
henyl)isoindoline-1,3-

dione

159-
161

73 Dark
Brown

M10 2-(4-((E)-3-(4-
(dimethylamino)

phenyl)acryloyl)phenyl
)isoindoline-1,3-dione

108-
110

89 Reddish
Orang

M11 2-(4-((E)-3-(2-
bromophenyl)acryloyl)
phenyl)isoindoline-1,3-

dione

112-
124

84 Yellow

M12 2-(4-((E)-3- (3,4-
dimethoxy)acryloyl)ph
enyl)isoindoline-1,3-

dione

148-
150

92 Yellow

General procedure for the synthesis of 1,4-
oxazepines derivatives(30) ( M13-M22).
The ethanol solution (20 ml) of compounds (M3-M12)
(0.05 mol) was added to 2-aminophenol (0.05 mol) with
(5ml) 10% NaOH and refluxed for (6) hr. after refluxing

solvents were distilled off under reduced pressure and
the solid thus obtained were recrystallised from ethanol.
The structural formulae, names, melting points, colors
and percentage of yields for the synthesized oxazepin
derivatives are recorded in Table 2.

ColorYield %M.p oCNomencclatureStructural
formula

Comp.
No

Table 2: Shows the physical properties of the compounds (M13-M22).
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Brown
71140-142

2-(4-(2-(4-
bromophenyl)-2,3-
dihydrobenzo[b][1,4]

oxazepin-4-
yl)phenyl)isoindoline

-1,3-dione

M13

Yellow
51135-137

2-(4-(2-(4-
chlorophenyl)-2,3-
dihydrobenzo[b][1,4]

oxazepin-4-
yl)phenyl)isoindoline

-1,3-dione

M14

Yellow
58104-106

2-(4-(2-phenyl-2,3-
dihydrobenzo[b][1,4]

oxazepin-4-
yl)phenyl)isoindoline

-1,3-dione

M15

Orang
66156-158

2-(4-(2-(4-
hydroxyphenyl)-2,3-
dihydrobenzo[b][1,4]

oxazepin-4-
yl)phenyl)isoindoline

-1,3-dione

M16

Brown
64113-115

2-(4-(2-(4-
methoxyphenyl)-2,3-
dihydrobenzo[b][1,4]

oxazepin-4-
yl)phenyl)isoindoline

-1,3-dione

M17

Orang
68133-135

2-(4-(2-(2,4-
dichlorophenyl)-2,3-
dihydrobenzo[b][1,4]

oxazepin-4-
yl)phenyl)isoindoline

-1,3-dione

M18

Brown
65183-185

2-(4-(2-(4-
nitrophenyl)-2,3-

dihydrobenzo[b][1,4]
oxazepin-4-

yl)phenyl)isoindoline
-1,3-dione

M19

Brown
48147-150

2-(4-(2-(4-
(dimethylamino)phe

nyl)-2,3-
dihydrobenzo[b][1,4]

oxazepin-4-
yl)phenyl)isoindoline

-1,3-dione

M20

Brown
36152-154

2-(4-(2-(2-
bromophenyl)-2,3-
dihydrobenzo[b][1,4]

oxazepin-4-
yl)phenyl)isoindoline

-1,3-dione

M21

Brown
44110-112

2-(4-(2-(3,4-
dimethoxyphenyl)-

2,3-
dihydrobenzo[b][1,4]

oxazepin-4-
yl)phenyl)isoindoline

-1,3-dione

M22
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Bacterial activity evaluation
In this study we investigated antibacterial activity of
compounds (M8, M9, M13, M14, M17, M18, M19, and M22)
which were examined for activity against some bacterias
like (gr + Staphylococcus aureus and Staphylococcus
epidermidis and the second type was the gr –Escherichia
coli, Pseudomonas aeruginosa), the concentrations of
compounds were ( 0. 01 , 0.001 ,0.0001 ) mg/ml, using

DMSO as a solvent using, Agar well-diffusion method(31)
and the obtained results were compared with control
group (Norfloxacin and ciprofloxacine ) .

RESULTS AND DISCUSSION
The following scheme 4 show the reaction sequence for
the compounds that has been synthesized.

Identification of compound (M1)
Compound (M1) ( Scheme 5 ) were synthesized
according to the reaction between phthalic anhydride

and 4-aminoacetophenone In the presence of the acetone
as a solvent.

Compound (M1) given a bands in FT-IR spectrum at
(3483)cm-1, (3238)cm-1 and (2926)cm-1 denotes to
stretching vibration of (N-H) bond, (OH) bond and (C-
H)alf. bond, other absorbtion appeared at (1708)cm-

1 ,(1674)cm-1, (1647)cm-1 and(1320)cm-1denotes to (C=O)
of carboxylic, (C=O) of ketone, (C=O) of amide group
and (C-N) group. Not figure 2 and table 3 .
1H-NMR spectrum for compound (M1), (in Dimethyl
Sulfoxide -d6 as a solvent) exhibit : 13.09 δ (S, H,OH) ;
10.68 δ (S, H,NH) ; (7.98-7.56) δ (d,8H,Ar-H); 2.43 δ (S,
3H,CH3), Not figure 3.

13CNMR spectrum of compound (M1), (in Dimethyl
Sulfoxide -d6 as a solvent) exhibit a signals at δ(26.9) ppm
denotes to (CH3) group, the signals at δ
(119,127,130,133,138 and 144) ppm denotes the carbons
of aromatic ring and the signal at δ (167.7) pmm denotes
to (C=O) Carbonyl group, the signaln at δ (168.3) pmm
denotes to amid carbnyl group (N-C=O), another signal at
δ(198) pmm denotes to (C=O) ketone group. Note figure
4.

Table 3: Shows the IR data of compound ( M1 , M2)
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Comp.
No.

Compound
Structure

FT-IR (KBr) cm-1

υ(N-H)
amide

υ(O-H)
Carboxylic

υ(C=O)
carboxylic

υ(C=O)
keton

υ(C=O)
amide

υ(C=O)
imide

υ(C-N)
imide

M1 3483 3238 1708 1674 1647 -

1326

M2 - - - 1708 - 1672
1647

1365

Fig. 2: FT-IR spectrum of compound (M1)

Fig. 3: 1H-NMR specrum of compound (M1)
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Identification of compound (M2)
Compound (M2) ( Scheme 6 ) were synthesized via
reaction a mixture of 2-(4-acetyl phenyl carbamoyl)

benzoic acid with (anhydrous sodium acetate and acetic
anhydride).

Compound (M2) given a bands in FT-IR spectrum at
(1708)cm-1, (1672,1647)cm-1 and (1365)cm-1 denotes to
stretching vibration of (C=O) of ketone d, (C=O) of imide
group and (C-N) group. Not figure 5 and table 3.
1H-NMR spectrum for compound (M2), (in Dimethyl
Sulfoxide -d6 as a solvent) exhibit : 2.75 δ (S, 3H,CH3) ;;
(8.18-7.56) δ (d,8H,Ar-H). Not figure 6. while 13C-NMR

spectrum of compound (M2) exhibit an signal at δ(27.2)
ppm denotes to (CH3) group, and the signals at( 124, 127,
129, 132, 135, and 136) pmm denotes to the carbons of
aromatic system, an signal at δ(167.0) ppm denotes to
imide carbonyl group (C=O), an signal at δ(197) ppm
denotes to carbonyl group (C=O) of ketone. Note figure 7.

Fig. 4: 13C-NMR specrum of compound (M1)

Fig. 5: FT-IR spectrum of compound (M2)
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Identification of chalcone compounds (M3 – M12)
The compounds (M3-M12) ( Scheme7) were synthesized
according to the reaction of compound (M2) with

different aromatic aldehydes in absolute ethanol a
solution of aqueous potassium hydroxide (40 %)

IR spectrum of compound (M6) exhibited bands at
(3128)cm-1 denotes to streching vibration of ( = C-H) of
aromatic ring and the double bond of α-β unsaturated
group and the bands at (1681)cm-1, ,(1655)cm-
1,(1583,1525)cm-1, (1325)cm-1 denotes to stretching
vibration of υ(C=O) of ketone, υ(C=C) of aliphatic, υ(C=C)
of aromatic, and υ(C-N) of imid group respectively the
other compounds showed an asymptotic absorbtions of
compound (M6). Note figures 8 and table 4.

1H-NMR spectrum for compound (M6), (in Dimethyl
Sulfoxide-d6 as a solvent) exhibit a signal at δ (10.69)
pmm indicate to the protons of the (OH) groups amd
multiple signal at δ(8.16-6.81) pmm denotes to the
protons of aromatic system and the olefinic protons.
Note figure 9.
13C-NMR spectrum of compound (M6) (in dimethyl
Sulfoxide -d6 as a solvent) exhibit an signals at δ
(119,128,129,130,132.23,132.31.139 and 144) pmm

Fig. 6: 1H-NMR specrum of compound (M2)
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denotes to the aromatic and olfinic carbons,the signals at
δ(167) pmm denotes to the carbon of carbonyl of imide

group, an signal at δ(197) pmm denotes to the carbon of
carbonyl group,. Note figures 10.

IR (KBr) cm-1
RComp.

No. Otherυ (C-N)υ ( C=C)
Alip.

υ ( C=O)
Ketone

υ (=C-H)
Alip.

υ (C-Br) 66112261625166330554-BrM3

υ (C-Cl)
785

12351640169030424-ClM4

-1261163717003035HM5

υ (C-OH)
3269

12711649167230664-OHM6

υ CH3

2925.2802
12181598165830594-OCH3M7

υ C-Cl
811

12201598165230592,4-diClM8

υ (NO2) 1450,
1327

12451607167330624-NO2M9

υ CH3

2970,2842
12661610167830444-N(CH3)2M10

υ (C-Br) 67012261625168030672-BrM11

υ CH3

2935,2840
12471630167530333,4-diOCH3M12

Table 4: Shows the IR data of compound (M3-M12)

Fig. 8: FT-IR spectrum of compound (M6)
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Identification of 1,4-oxazepines derivatives (M13 – M22)
The compounds (M13-M22) ( Scheme 8) was synthesized
according to the reaction between compounds (M3-M12)

with 2-aminophenol in solution of alcoholic sodium
hydroxide 5%.

The suggested mechanism(32) of this reaction is illustrated
as in scheme 9:

Fig. 9: 1H-NMR specrum of compound (M6)
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IR spectrum of compound (M20) exhibited bands at
(2935,2833)cm-1 denotes to streching vibration of (C-H)
alf. and (1708,1672)cm-1, (1587)cm-1 , (1517,1481)cm-
1,(1253)cm-1denotes to stretching vibration of υ(C=O) of
imide, υ(C=N) group, υ(C=C) of aromatic ring, and υ(C-N)
group respectively the other compounds showed an
asymptotic absorbtions of compound (M20). Note figures
11 and table 5.
1H-NMR spectrum for compound (M20), (in Dimethyl
Sulfoxide-d6 as a solvent) exhibit a multiple signal at
δ(8.70-6.03) pmm denotes to the protons of aromatic
system, signal at δ (4.43-4.40) pmm indicate to the

proton of the (CH) , signal at δ (2.99-3.04) pmm indicate
to the protons of the (CH2) groups and signal at δ (2.53)
pmm indicate to the protons of the (CH3) groups. Note
figure 12.
13C-NMR spectram of compound (M20) in Dimethyl
Sulfoxide -d6 as a solvent exhibit an signal at δ( 57.33)
ppm denotes to the carbon of methyl group, an signal at
δ(64.14)pmm denotes to the carbon in position (3) of
oxazipen ring, the signal at δ( 70.84) pmm denotes to the
carbon in position (2) of oxazipen ring , the signal at
δ(159.05-111.52) pmm denotes to the carbon atoms in
aromatic system and the carbon in position (4) in
oxazipen ring, an signal at δ( 186.30) ppm denotes to the
to the carbons of imid group (- CO-N). Note figures 13.

IR (KBr) cm-1RComp.
No. Othersυ (C-

O-C)
υ (C-N)υ (C=N)

Ar
υ (C=O)
imide

υ (C-H)
Aliph.

υ (C-
H)
Ar

υ (C-Br) 5481087127316121712
1655

2927
2874

30564-BrM13

υ (C-Cl)
729

1067126716331716
1663

2920
2854

30644-ClM14

-1093126616241723
1668

2914
2864

3073HM15

υ (C-OH) 33301084126515871723
1668

2920
2887

30704-OHM16

υ CH32935,28331075125315871708
1672

2927
2833

30554-OCH3M17

υ C-Cl
674

1068127316271733
1667

2916
2884

30862,4-diClM18

υ (NO2) 1412,13371097125215961724
1669

2974
2852

31044-NO2M19

υ CH32927,28331072125315871708
1672

2927
2833

30364-N(CH3)2M20

υ (C-Br) 5451088127116141734
1645

2927
2836

30472-BrM21

υ CH32924,28771096125216221707
1664

2924
2877

30483,4-diOCH3M22

Table 5: Shows the IR of compound ( M13-M22).
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Fig. 11: FT-IR spectrum of compound (M20)

Fig. 12: 1H-NMR specrum of compound (M20)



Synthesis And Antibacterial Evaluation Of Some New 1, 5- Benzooxazepines Derivatives

282 Systematic Reviews in Pharmacy Vol 12, Issue 3, Mar-Apr 2021

Evaluation Of Biological Activity
The antimicrobial activities of the synthesized
compounds were determined in vitro against several
pathogenic representative microorganism Gram-positive
bacteria [Staphylococcus aureus and Staphylococcus
epidermidis] and the second type was the Gram-negative
bacteria like [Escherichia coli, Pseudomonas aeruginosa],
using Agar well-diffusion method(33). Ciprofloxacin and

Norfloxacin were used as standard drugs for studying the
potential activities of these compounds. The compounds
under the test were injected using a loop onto plates
containing Nutrient Agar (NA) media and brooded at
37C° for 24 hours. The agar diffusion was carried out by
prepared bacterial suspensions in distilled water, The
effect of the compounds under the test against all tested
bacterias are shown in table( 6-7 ) and figures (14 - 18)

Pseudomonas
aeruginosa

E. coliStaph.
Epidermidis

Staph.
Aureus

Conc.mg/mlCompound.
no.

0015140.01
M8 00560.001

00550.0001
0020200.01

M9 001080.001
00550.0001
0028250.01M13

0018180.001
0012100.0001
0035240.01

M14 0022200.001
0020100.0001
0012160.01

M17 00680.001
00550.0001
0030230.01

M18 0018130.001
0010120.0001
0015140.01

M19 0010100.001

Table 6: Shows antimicrobial activity of the some prepared compounds.
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00650.0001
0026220.01M22

0012190.001
006120.0001

No. Name Conc. Staph.
Aureus

Staph.
Epidermidis

E. coli Pseudomonas
aeruginosa

1 10 mg/disk Ciprofloxacin 26 30 22 24
2 10/20 mg/disk Norfloxacin 11 10 12 11

Table 7 : The bacterial activity of antibiotic (control sample) against bacteria.

Fig.14 . Differential effect and different concentrations of compounds studied against bacteria (S. Aureus)

Fig.15 . Differential effect and different concentrations of compounds studied against bacteria (S. Epidermidis)
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