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ABSTRACT

A number of novel 1,3-oxazepin-4-ones derivatives were synthesized by
acid-catalyzed cycloaddition reaction of Schiff bases with Phthalide in anhydrous
THF under dry and reflux conditions with high yields. Schiff bases were
synthesized by thermal condensation reaction of aromatic aldehydes, ketones or
prepared chalcones with aromatic primary amines. The products were identified by

their melting point, FT-IR, UV-Vis., 'H-NMR and *C-NMR spectra.

Introduction

Chalcones are class of naturally occurring and
synthesized compounds of great importance due to
their uses as precursors and key intermediates for
organic and bio-organic, heterocyclic systems and
organometallic synthesis and other applications such
as optical materials, UV-absorbing filters, holographic
papers, liquid crystal components and food industry.®-
) The genral structure is represented by figure (1).
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Figure(1) Chalcone structure.

Chalcones possess a wide spectrum of
biological activities and pharmacological applications
such as anti-cancer, anti-bacterial, anti-microbial, anti-
tubercular, anti-viral, anti-malaria, anti-leis mania,
anti-ulcerative anti-oxidant, anti-hyperglycemic, anti-
inflammatory, analgesic anti-diabetic,(5-8) in addition
to their uses as insecticides and pesticides.®

Chalcones have been synthesized by different
methods, of these are Cleisen-Schmidt, Friedel-Craft
acylation, Suzuki coupling reaction Wittig reaction,
and Von-Konstanecki and Ganguly methods. 019
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The base-catalyzed Cleisen-Schmidt reaction is
involving carbonyl condensation reaction of methyl
ketones with aldehydes (aldol condensation) to
produce the enolate ion in equilibrium with the
carbonyl compound which reacts further to form an
aldol product associated with expulsion of a small
molecule such as water or alcohol to form the o,f3-
unsaturated aldehydes or ketones.¥
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Schiff bases (imines) are class of compounds
containing the azomethine group (-HC=N-) , usually
prepared by the condensation of amino group in
primary amines, amino acids and hydrazines with an
active carbonyl of aldehydes and ketones. The first
classical synthetic route was reported by Hugo Schiff
in 1864 that involves thermal condensation of amino
group with carbonyl group associated with
simultaneous removal of water via a zeotropic
distillation.®®

Schiff bases are versatile precursors in the
synthesis of organic, bio-organic, organometallic,
heterocyclic, protective agents and industrial
compounds via ring closure, cycloaddition and
replacement reactions. In addition Schiff bases are
used in analytical, material, catalysis and magneto
chemistry, photo physical studies and oxygen

Enolate ion I
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transporter. 1610 They exhibit a wide range of
biological activities and pharmacological applications
such as anti-microbial®®, anti-parasitic®® anti-
inflammatory®@?, anti-cancer anti-tumor, anti-fungal
,ant-leukemia activities. %12

Phthalides are class of secondary metabolites or
phytochemical compounds classified as lactones,?®
which are known to be stimulating and/or inhibiting
agents for various enzymes in the body, and help to
lower blood pressure . ?” Many of the phthalides have
been isolated®), and used as versatile starting
materials for the synthesis of variety of organic and
bio-organic, carbo- and heterocyclic compounds and
key intermediates for the synthesis of natural
products.?® Some 3- alkyl / aryl substituted phthalides
have been used as starting materials for the synthesis
Phthalides have been conveniently prepared by
refluxing o-aroyl benzoic acid with substituted /
unsubstituted bromo derivatives of acetophenone,
propiophenone, coumarinyl acetophenone or diethyl
bromomalonate in ethyl methyl ketone in the presence
of KyCOs. Their anti-microbial, analgesic, anti-
bacterial, anti-fungal and anti-oxidant behaviors were
extensively screened. %

Oxazepines are class of heterocyclic compounds
of seven- membered ring with two hetero- atoms
(O&N), oxygen atom is located at position (1) and
nitrogen atom in the (-2,-3 or-4) positions.©V
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Figure(2):Structures of oxazepines

Oxazepines have been synthesized mainly by
dipolar cycloaddition reaction of imines with five
atoms cyclic anhydride, such as maleic, succinic,
phthalic and from photochemical ring expansion
reactions of pyrimidines and aziridines.>*® They
possess a wide range of biological activities and

pharmacological applications such as anti-
depressant, analgesic, psychoactive drug, anti-tumor
anti-convulsant, enzyme inhibitor, anti-histaminic,
anti-allergic, anti-bacterial, anti-microbial, anti-
oxidant anti-fungal and anti-inflammatory, beside their
uses as corrosion inhibitors, polymers photo stabilizers
and liquid crystal components. 64D
Experimental Part

Melting points were recorded on Electro thermal
Melting Point Apparatus (uncorrected).FT-IR spectra
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were recorded at room temperature from (4000-400)
cm? with KBr disc on Infrared Spectrophotometer
Model Tensor 27 Bruker Co., Germany, and UV-Vis.
spectra were recorded at R.T from(200- -400) nm in
absolute ethanol on Shimadzu Double-Beam
Spectrophotometer UV-210 A. The *H-NMR and 2C-
NMR spectra were recorded on Bruker Ac-300MHz
spectrometer.

Syntheses of chalcones (H1, H.& Hs).

Chalcones were synthesized according to
literature procedur. @4 A mixture of 100 ml pure
benzaldehyde and 38ml of acetone was cooled to
approximately 10°C. This mixture was gradually
added to 40ml (40%) cold ethanol-NaOH solution in
two separate portions, (approximately 5 minutes apart)
with continuous stirring for 30 minutes. Then the
mixture was poured onto the ice-water mixture
whereupon a crystalline product was formed which
was filtered off ,washed with distilled water and
recrystallized from water-ethanol mixture and dried.

Synthesis of Schiff bases (M1-M).

Schiff bases were synthesized according to
literature  procedur.®® An equimolar mixtures
(0.02mol), of aldehydes and aromatic amines and
trace of glacial acetic acid as catalyst in absolute
ethanol (25ml) was placed in a (100ml) round-bottom
flask equipped with condenser and stirring bar. The
mixture was allowed to react at reflux temperature for
4hr, then to cool down to room temperature, whereby a
crystalline solid separated out. The solid product was
filtered off and recrystallized form ethanol. The
structural formuli, names, melting points, colors, and
percentage yields for the synthesized Schiff bases are
given in tablel.

Synthesis of 1,3-0xazepin-4-ones derivatives(N1-Ng)

In well dried 100-ml round-bottom flask
equipped with condenser and anhydrous calcium
chloride tube guard a mixture of Schiff bases
(0.01mol) and isobenzofuran-1(3H)-one (0.01mol)
dissolved in (20ml) of tetrahydrofuran (THF) with
trace of glacial acetic acid as catalyst was refluxed for
3hr and left to stand for 24hr at room temperature
Then solid product separated out. The solid product
was filtered off and recrystallized form ethanol. The
structural formuli, names, melting points, colors, and
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percentage yields for the synthesized 1,3-oxazepin-4-
ones derivatives are given in table2.

Results and Discussion

Chalcones were synthesized from commercially
available aldehydes, acetone and acetophenone and
identified by their melting points, FT-IR and UV-Vis.
spectra, tables, (1), (4) and (7). Formation of the
products were followed up by the appearance of the
stretching absorption bands in the FT-IR spectra of;
(C=0) at (1652-1668) cm?, (C-H arom.) at (3052-
3082) cm? beside the characteristic stretching
absorption bands of the residual groups in the
structure, table, (7). The UV-Vis. spectra of these
chalcones showed absorption maxima at (228-350) nm
owing to the electronic transfers m-n* and n-m*
characteristic of the structures of the synthesized
chalcones (Hi-Hs).

Schiff  bases were  synthesized  from
commercially available aldehydes, ketones and
synthesized chalcones with primary amines and
identified by their melting points, FT-IR and UV-Vis.
spectra, tables, (2), (5) and (8). The FT-IR spectra
showed the appearance of the stretching absorption
bands of the characteristic groups of the resulting
imines: azomethine (C=N) at (1584-1651) cm™ beside
the characteristic bands of the residual groups in the
structure, table, (8) indicative of formation of the
products. The UV-Vis. Spectra of these imines showed
absorption maxima at (205-312) nm owing to the
electronic transitions: n-n* and n-n* characteristic of
the structures of the synthesized imines (Mi-Mg). The
mechanism of Schiff bases formation, scheme(1), was
thoroughly studied and established by many
authorized literatures>44,

Carbinolamene
| [ A . R
"—N—C— "—N
4  R-—N ? R E— R =<R‘+ H,0
Schiff Base
Scheme (1): Mechanism of Schiff bases formation.
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In this work the synthesis of novel 1,3-
oxazepin-4-ones derivatives by direct reaction of
several Schiff bases with Phthalide in dry THF is
reported. The synthesis of these compounds were
achieved by the reaction of imines and Phthalide in
anhydrous THF at dry and reflux conditions. The
resulting products were identified by their melting
points, FT-IR and UV-Vis. spectra, tables, (3), (6) and
(9). The FT-IR spectra of the products showed
characteristic stretching absorption bands at (1649-
1701) cm indicative of C=0 (lactone) bond formation
beside the characteristic stretching absorption bands of
the residual groups in the structure, Figures (3) and
(4). The UV-Vis. spectra showed absorption maxima
at (235-364) nm owing to the electronic transitions: -
n* and n-m* characteristic of the structure of the
synthesized 1,3-oxazepin-4-ones derivatives.

The 'H-NMR spectrum of compound Nj in
solvent CDCl; showed chemical shifts, &(ppm):
singlet 5.30 (2H, O-CH,), singlet 10.01 (H, N-CH),
multiplet 7.06-7.98 (12H, aromatic protons), and
spectrum of compound N2 showed chemical shifts
d(ppm) at: singlet 2.63 (3H, CHg), singlet 5.31 (2H,0-
CHy), singlet 9.96 (1H,N-CH), multplet 6.97-7.83
(12H,aromatic protons), as given in table (10) and
Figures (5) and (6) of N; and N, . The C-NMR
spectrum of compound Ns in solvent CDCl; showed
chemical shifts 6(ppm) at: 21.11 (3H, CH3) 46.48 (2H,
O-CH,), 69.69 (1H, N-CH) 161.76 (OH, N-CO),
117.25-145.94 (12H, Arom. Carbons), other chemical
shifts, 6(ppm) in table (11), Figure (7) showed
chemical shifts of Ns.

It may be concluded that the reaction takes place
via concerted (5+2) dipolar cycloaddition mechanism
in which the mild nucleophile(imine) attacked the
electrophilic carbon atom of the carbonyl group to
give a dipolar intermediate, which collapses to give the
target molecule, the roll of the acid-catalyst is to
enhance the electro positivity of the carbon nucleus.

The reaction course and the suggested
mechanism is given by scheme (2).
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Table3. Structural formulas, names, melting points,

colours, and % yields of 1,3-oxazepin-4-ones derivatives
(N1-No)
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Table 10: The'H-NMR Spectra of Compounds (N4,
N2, Ns, No) in CDCl; Relative to TMS

Comp.code Chemical Shift 4 ppm
singlet in 5.30 (2H, O-CHy), singlet
N1 in 10.01 (H, N-CH), multiplet 7.06-

7.98 (12H,Aromatic protons)
singlet in 2.63 (3H, CH?3), singlet in
5.31 (2H,0-CHpy), singlet in 9.96
(1H,N-CH), 6.97-7.83
(12H,Aromatic protons)
multiplet in 6.61-7.76 (13H,
Aromatic proton),doublet in
Ne 5.50(2H,2C-CH=),doublet in 6.00
(1H, Aryl-CH=), singlet in 3.44 (2H,
0O-CHpy), singlet in 2.52 (3H,-CHs).
multiplet in 6.80-7.88 13H,
Aromatic proton), doublet in 4.95
(1H, C-CH=), doublet in 5.52 (1H,
Aryl-CH=), singlet in 4.03 (2H, O-
CHp), singlet in 2.60 (3H,=C-CH3),
singlet in 3.10 (3H, N-CHs).

Table 11: The **C-NMR Spectra of Compounds

(N4, N5) in CDCl3 Relative to DMSO

Comp.code Chemical Shift 6 ppm
129.98-134.56 (13H, Aromatic
carbons), 40.58 (2H, O-CHpy), 32.19
(3H,=C-CHs), 35.46 (3H, N-CH3),
120.11 (OH, CO-C=), 127.88 (OH, N-
C=), 165.44 (OH, N-CO in
antipyrine ring), 170.22 (OH, N-CO
in seven heterocyclic ring) 108.44,
140.09 (1H, N-CH-O).

21.11 (3H, CHa), 69.69 (2H, O- Figure (4) FT-IR spectra of N2
CHy), 145.94 (1H, N-CH), 161.76
(OH, N-CO), 117.25-136.95 (12H,

Aromatic Carbons).

Na
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Figure (6) 1H-NMR Spectra of N2
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