< Ibn Al-Haitham Journal for Pure and Applied Science

No. [ 3 ] Vol. (25] Year ( 2012

Tl 5 4 ol p gl gl Gl e )
2012 ]m\(zsj alaal) ( 3 ] s3]

Synthesis and Characterization of Novel Compounds
Containing of Imidazolidinone and Oxazepine Rings

T. R. Muhsen , J. H. Tomma and A. J. A. Mukhlus
Department of Chemistry , College of Education Ibn Al- Haitham,
University of Baghdad

Abstract

The compound 3-[4-(4™-methoxy benzoyloxy) benzylideneamino]-2-thioxo-
imidazolidine-4-one [Il1] was prepared from the cyclization of thiosemicarbazone [I1] with
ethyl o -chloroacetate in the presence of fused sodium acetate. Treatment the later compound
with acetic anhydride yielded the corresponding 1-Acetyl-3-[ 4- (4™- methoxy benzoyloxy)
benzylideneamino] — 2 — thioxo -imidazolidine-4-one [IV]. 1,3-Oxazepine derivatives [V]aq
and [VI]..q are obtained from the reaction of compounds[lll] and [I'V] with different acid
anhydrides, in dry benzene. The FTIR and *HNMR spectroscopy are indicated a good
evidence for the formation of the synthesized compounds. Some of the synthesized
compounds have been screened against E.coli , Staph. aureus , Psenudomonsaeruginosa and
Bascillus cereus . They exhibited moderate to weak antibacterial activity unless compound
[V]4 did not show any biological activity.

Key words: imidazolidenone, oxazepine

Introduction

2-Thioxo-imidazolidin-4-one are imidazolidine ring that contain two groups
thion(C=S) and carbonyl (C=0) at position, 2 and 4, respectively. It is well known that 2-
thioxo-4-imidazolidinone derivatives display a wide range of biological properties.[1,2]

Various methods are used for the preparation of 2-thioxo-imidazolidin-4-one among
these; Treatment of arylisothiocyanate with amino acid under different conditions [3, 4]. Also,
2-thioxo-imidazolidin-4-One can be prepared by reaction of thiosemicarbazone with ethyla. -
chloroacetate in the presence of CH3;CO,;Na under reflux [1].

1, 3-Oxazepine is non-homologuos seven member rings, that contains oxygen at
position 1 andnitrogen at position 3. Oxazepine is used in the medical field and has been
much chemical and biological studied. Many workers synthesized and studies the oxozepine
derivatives mentioned as in the literates [5-8].

The aim of this work is to synthesis and characterization a novel compound containing
imidazoliden-4-One and 1, 3-Oxazepine units in the same molecule.

Experimental

Materials: All the chemicals were supplied from Fluke, GCC and Aldrich Chemicals Co. and
used as received.

Techniques: FTIR spectra were recorded using potassium bromide discs on a Shimadzo (Ir
prestige-21) . ‘HNMR spectra were carried out by company: Bruker , model: ultra-shield 300
MHz , origin : Switzerland and are reported in ppm(d), DMSO was used as a solvent with
TMS as an internal standard . Measurements were made at chemistry department, Al-
albyat University; uncorrected melting points were determined by using Hot-Stage, Gallen
Kamp melting point apparatus.
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General procedures

The new compounds [II]-[VI] were synthesized according to scheme 1.
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Scheme 1

Synthesis of 4-(4"-methoxy benzoyloxy) benzaldehyde [I]

Anisoyl chloride (0.01mol) was added to a stirred solution of 4-hydroxy
benzaldehyde (0.01mol) and dry pyridine (1mL) in dry dimethyl formamide (DMF) (10 mL)
at (5-10°C). Stirring was continued for 3hrs at the same temperature. The resulting mixture
was poured into 100 mL of 10% HCI . The precipitate was filtered and washed with solution
of 10% NaHCO3 and water for several times [9] ,dried and recrystallized from ethanol . m.p

90 °C , yield 95%.
Synthesis of 4-(4~methoxy benzoyloxy)benzaldehyde thiosemicarbazone [I1]

Chemistry - 277




< Ibn Al-Haitham Journal for Pure and Applied Science

No. [ 3 ] Vol. (25] Year ( 2012

A mixture of aromatic aldehyde [I] (0.001 Mole) , thiosemicarbazide ( 0.001 Mole) in
ethanol ( 3mL ) was heated under reflux for 4hr, then cooled .The yellow solid formed was
filtered ,dried and purified by recrystallization from ethanol to give compound [I1]. m.p 200
oC , vyield72%.

Synthesis of 3-[4-(4-methoxy benzoyloxy) benzylideneamino]-2-thioxo-imidazolidine-4-
one [1]

A mixture of compound [I1] (0.001mole), ethyl chloro acetate (0.001mole) and fused
acetate (0.003mole) in ethanol was heated under reflux for 4hrs , then cooled and poured
into water. The resulting pale yellow solid was filtered off, washed with water, dried and
recrystallized by ethanol to give compound [I11]. m.p 238°C , vyield 77%.

Synthesis of 1-Acetyl-3-[ 4- (4™~ methoxy benzoyloxy) benzylideneamino] — 2 — thioxo -
imidazolidine-4-one [1V]

A solution of [I11] (0.01mole) in acetic anhydride (25mL)was heated under reflux for
4hrs, then cooled and poured onto ice-water .The resulting orange product was filtered off
washed with water, dried and recrystallized by ethanol to give compound [IV] . m.p 225°C ,
yield 58% .

Synthesis of 1,3-oxazepine derivatives [V]a.q and [V1]ag

A mixture of (0.001mol) of Schiff bases [I11] or [IV] and (0.001mole) of appropriate
acid anhydrides in dry benzene (5mL) was refluxed for 6 hrs , the solvent was removed and
the resulting colored crystalline solid recrystallized from ethanol. The physical data of all
synthesized 1,3-oxazepines are listed in Table (1) .
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Result and discussion

Thiosemicarbazone [IlI] were synthesized by refluxing equimolars of aromatic
aldehyde [I] and thiosemicarbazide in ethanol .

This compound was identified by its melting point and FTIR spectroscopy. FTIR
absorption-spectrum showed the disappearance of aldehydic (C=0) absorption band at 1695
cm®  together with appearance of new absorption stretching band at1699 cm™ which is
assigned to C=N stretching[10]. The spectrum showed many peaks in the region 3445-
3105cm™ which could be attributed to asymmetric and symmetric stretching vibration of NH
and NH, groups and two sharp peaks at 1722cm™ and 1186cm™ due to ester and thion
groups, respectively.

Compound [lI1] was synthesized from the reaction of thiosemicarbazone [I1I] with
ethyl chloroacetate in fused sodium acetate; the suggested mechanism of this reaction may be
shown as follows Scheme 2.
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The structure of the imidazolidenone [I11] was identified by its melting point, FTIR
and THNMR spectroscopy. The FTIR spectrum of this compound showed the disappearance
of absorption bands of the NH, group ,in the thiosemecarbazone and appearance a sharp new
absorption stretching bands at 1634 cm™ due to C=0 group of imidazolidenone ring. Also
showed a weak stretching band at 3069 cm™ and a sharp peak at1200 cm™ could be
attributed to NH and C=S groups, respectively.

The 'HNMR spectrum of compound [Il1]. shows the following signals : eight
aromatic protons appeared as pair of doublet at 6 7.12-8.28 ppm ,two sharp singlet at & 8.44
ppm and 6 11.9 ppm that could be attributed to the one proton of CH=N and one proton of
NH, respectively. The spectrum shows also two sharp singlet at & 3.88 ppm an 6 3.23 ppm
due to the three protons of OCH3 and two protons of CH; groups, respectively.

Treatment the later compound with acetic anhydride yielded the corresponding 1-
Acetyl-3-[ 4- (4=- methoxy benzoyloxy) benzylideneamino] — 2 — thioxo -imidazolidine-4-one
[IV]. The FTIR spectrum indicated the disappearance the characteristic stretching band of the
NH group with appearance a good band at 1720 cm™ due to N-acetyl (N-C=0) stretching
vibration.

The *HNMR of this compound show the following features: two pairs of doublet of
doublets in the region 66.79-8.09 ppm which can be attributed to eight protons of two p-
substituted benzene rings having different substituents at positions 1,4 . A sharp singlet at &
8.79 ppm that could be attributed to the one proton of CH=N. The spectrum shows a quartet
signal and a triplet signal at & 4,31-4.49 ppm and ¢ 2.05-2.22 ppm due to two protons of CH,
and three protons of NCOCHj3 groups, respectively . Besides a sharp singlet at 6 3.87 ppm for
the three protons of OCHs.

The 1,3-oxazepine derivatives were obtained by addition reaction of Schiff bases
with different anhydrides in dry benzene, The new 1,3-oxazepine derivatives [V] and [VI]
were synthesized by refluxing compound [I11] or [VI] with different anhydride (maleic,
2,3,5,6-tetrahydrophthalic , phthalic or naphthalic anhydride) in presence of dry benzene. The
characteristic FTIR absorption bands of these compounds were confirmed from the
disappearance of band due to C=N of Schiff bases and other peaks characterized of cyclic
anhydride of the starting materials together with appearance two bands characteristic of two
carbonyl groups of oxazepine ring. The spectral data of FTIR for new oxazepine compounds
are listed in Table(2).

The *HNMR spectrum of compound [V1]g (in DMSO) shows a singlet signal of N-
CH proton absorbed at & 7.22 ppm, the aromatic ring protons appear as multiplet in the region
(6 6.79-8.56) ppm , a singlet signals at 63.87 ppm and 3.83 for OCHj3 protons absorbed . The
spectrum shows a quartet signal and a triplet signal at & 4.31-4.49 ppm and 6 2.05-2.22 ppm
due to two protons of CH; and three protons of NCOCHj5 groups, respectively
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Biological Activity

The antibacterial activity of the synthesized compounds was performed according to the
agar diffusion method [11]. The prepared compounds were tested against E.coli , Staph.
aureus , Psenudomonsaeruginosa and Bascillus cereus. Each compounds was dissolved in
DMSO to give concentration 1ppm. The plates were then incubated at 37 °C and examined
after 24 hrs. The zones of inhibition formed were measured in millimeter and are represented
by (-), (+) and (+ +) depending upon the diameter and clarity as in Table (3).
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Table (1): Physical data of oxazepine compounds.
Yie
Comp. No. Nomenclature Structural formula Molecular Mo P Id Color
formula C %
2-[4-(4~-methoxy benzoyloxy)
phenyl]-3-(2-thioxo-imidazol
AN 2. H H
Ma ) idine-4-one-3 yl) 2,3 CH3O‘©-CO?©C?C\N\/ C,H17 N3O 228-230 54 Off white
dihydro-1,3-oxazepine-4,7- L teo 7S
diones °" =" "0
2-[4-(4"-methoxy benzoyloxy) 5
phenyl]-3-(2-thioxo-imida | cno—_ )-co; o
V] zolidine-4-one-3-y1)-2,3- NN CasHzNsO | oy oes
b dihydro-5,6- NN 4S 0 | off white
cyclohexane[1,2e]-1,3- < >
oxazepine-4,7-diones =
2-[4-(4~-methoxy benzoyloxy)
phenyl]-3-(2-thioxo-

[Vlc imidazolidine-4-one-3-yl)-2,3- CuH19N3O } yellow
dihydro-benz[1,2e]1,3-- 7S 206-208 | 61
oxazepine-4,7-diones

2-[4-(4"-methoxy benzoyloxy)
phenyl]-3-(2-thioxo-imida

[V zolidine-4-one-3-yl)-2,3- C3oH21N30 i yellow
dihydro-naphth[2,3¢e]-1,3- 7S 195-198 | 82 Pale
oxazepine-4,7-diones

2-[4-(4™-methoxy benzoyloxy)
phenyl]-3-[1-acetyl (2-thioxo-

[VI]a imidazolidine-4-one-3-yl)-2,3- CorHiaN-O 178-180

dihydro-1,3-oxazepine-4,7- 2 ng € 57 | Yellow
H 8
diones

2-[4-(4~-methoxy benzoyloxy)

phenyl]-3-[1-acetyl (2-thioxo-

imidazolidine-4-one-3-yl)-2,3- )

[Vilo dihydro-5,6- CosHasN0 | 1727176 | 59 :le;:ﬁw
cyclohexane[1,2¢e]-1,3- 8S
oxazepine-4,7-diones

2-[4-(4"-methoxy benzoyloxy)
phenyl]-3-[1-acetyl (2-thioxo-

[Vilc imidazolidine-4-one-3-yl)-2,3- CugH21N30 Glow
dihydro-benz[1,2e]-1,3- gS 205-209 | 68 yellow
oxazepine-4,7-diones

2-[4-(4"-methoxy benzoyloxy)
phenyl]-3-[1-acetyl (2-thioxo-

[ VIq imidazolidine-4-one-3-yl)-2,3- C3HxN3O 234 63 yellow

dihydro-naphth[2,3¢e]-1,3-- 8S
oxazepine-4,7-diones
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Table (2) : FTIR spectral data of oxazepine compounds.
vC=0 vC=0 - »
Cl?lrgp. vNH X\ﬁ': lactone,lactome amid i davz(éﬁginone ;g;n?
’ ph. of oxazepine exocyclic '
[Vl 3069 2976,2843 1770, 1710 - 1634 1598
[Vl 3098 2966,2862 1765, 1695 - 1634 1597
[VIe 3078 2960,2843 1765, 1695 - 1633 1599
[V 3067 2989,2842 1771, 1726 - 1634 1599
[VI]. - 2958,2840 1732, 1697 1705 1637 1604
VI, - 29422825 1728 , 1695 1719 1655 1605
[VI1]. - 2940,2854 1768, 1690 1721 1654 1604
[VI]a - 2926,2852 1770, 1684 1701 1640 1605
Table (3) : Biological activities of some of synthesized compounds.
Comp. Staphylococcus Bascillus cereus Escherichichia Psenudomonsaeru
No. aureus(G+) (G+) coli(G-) ginosa(G-)
(1] + + + + + + -
[ A ++ + -
[1V] + + + +
Vs . _ R -
[Vl ++ + + i
[V - ++ _ —

Key to symbols : Moderately active = + +(11-15) mm and slightly active = + (5-10)
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