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ABSTRACT
In this research, the first Schiff bases (1) were prepared from the reaction of
4-dimethyl amino benzaldehyde with hydrazine derivative in the presence of
glacial acetic acid, and then, from reaction of Schiff bases (1) with sodium
azide, mercaptoacetic acid, chloroacetyl chloride, and various anhydrides
(maleic anhydride, succinic anhydride, and 3-nitro phathalic anhydride),
tetrazole (2), thiazolidinone (3), β-lactam (4), and oxazepine compounds (57), respectively were synthesized and their physical characteristics were
studied. 1H-NMR and infrared spectra were used to identify the produced
derivatives. Likewise, the antibacterial strains and fungi revealed the activity
against Gram-positive bacteria (Stapylococcus), Gram-negative bacteria
(Escherichia coli), and Gram-positive bacteria (Candida albicans).
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Introduction
The broadest family of organic compounds is
made up of heterocyclic substances. Due to the
extensive synthetic study and their utility in
synthetic processes, there are currently a large
number of heterocyclic compounds that are
known. This number is permanently growing [1].
(-C=N) functional group exists in Schiff bases.
Hugo Schiff first condensed the compound
azomethine. Numerous fields, including biological
chemistry, organic chemistry, and inorganic
chemistry utilize azomethine extensively [2]. The
initial stage in the nucleophilic addition process
that creates Schiff bases is an attack by the amine
nitrogen on the electrophilic carbonyl carbon of
an aldehyde or ketone. This reaction results in
the unstable chemical carbinolamine, which then
loses its water molecule [3] due to the biological
activities of Schiff bases, which are composed of
four, five, and seven-membered rings, and their
spectrum, which is used in many commercial and
medical applications such pigments and dyes [4].
Tetrazole is a heterocyclic compound containing
a carbon atom and four nitrogen atoms in a fivemembered ring. Theoretically, tetrazole has 3
isomers: 1H-tetrazole (1), 2H-tetrazolium (2),
and 5H-tetrazole (3) (Scheme 1) [5].

done on the oxazepine synthesis over time. It is
made by combining maleic, phthalic, and succinic
anhydrides with Schiff base or hydrazone [8].
Materials and Methods
All ingredients and solvents were obtained from
Fluka and Sigma-Aldrich. Gallen Kamp capillary
melting point apparatus was used to measure the
melting points. Shimadzu model FT-IR-8400S
was used to take FT-IR measurements. 1H-NMR
spectra were collected in DMSO solution by using
a Bruker spectrophotometer ultra-shield at 500
MHz by TMS as an internal standard.
Synthesis of Schiff base compound (1) [9]
4-Dimethyl amino benzaldehyde (1.77 g, 0.02
mole) with (3.5 g, 0.01 mole) of hydrazine
derivative in a few drops of glacial acetic acid
were mixed in absolute ethanol (40 mL). The
reaction mixture was refluxed for 8 hours, and
then the mixture was cooled at room
temperature, filtered, recrystallized from
absolute ethanol, and dried. C22H24N10S4, yellow
solid, yield: 68%, mp 180-182 °C, FT-IR (KBr):
3378, 3143, 2908, 1705, 1600, 1512.
Synthesis of tetrazole compound (2) [10]

Scheme 1: Structures of the regioisomeric tetrazole
rings

2-azetidine is an organic compound with a fourmember ring containing different cyclic amide
moieties,
penicillins,
and
cephalosporins
examples from β-lactam compounds [6].
Derivatives of 4-thiazolidinones demonstrated a
broad range of biologically beneficial and
pharmacological
properties,
including
antibacterial, antioxidant, and hypoglycemic
activity. Anti-fungal and anti-bacterial activity
was present in the majority of 4-thiazolidinones
that were produced [7]. The 1,3-oxazepine-4,7diones ring, which has seven members, and two
carbonyl groups make up the main structure. The
extensive research and documentation have been

The Schiff base (1) (0.00149 mol, 0.8 g) was
dissolved in (10 mL) of tetrahydrofuran, and then
sodium azide (0. 093 g) was added. T.L.C.
examined the combination after it had been
heated at 60-70 °C for 9-11 hours. The reaction
mixture was filtered and the formed solids were
purified by using ethanol before being dried.
C22H26N16S4, light green solid, yield: 47%, mp 170172 °C, FT-IR (KBr): 3387, 3140, 2912, 1604,
1512.
Synthesis of thiazolidinone compound (3) [11]
The Schiff base (1) (0.00187 mol, 1 g) was
dissolved in (10 mL) dried benzene, and then
mercaptoacetic acid (0.053 mL) was added. T.L.C.
examined the mixture after it had been refluxed
for 12-14 hours. The reaction mixture was
filtered, and the formed solids were recrystallized
from acetone before being dried. C26H28O2N10S6,
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red solid, yield: 43%, mp 180-182 °C, FT-IR
(KBr): 3387, 3132, 2900, 1720, 1519. 1H-NMR
(500 MHz, DMSO-d6): δ 3.2 (s, 6H, N(CH3)2), δ
3.7(s, 2H, S-CH), δ 4.1 (s, 1H, NH), δ 5.2 (s, 2H, NCHthiazolidinone), δ 6.5-8 (m, 8H, Ar-H).
Synthesis of β–Lactam compound (4) [12]
In 10 mL of dimethyl formamide, a Schiff base (1)
(0.00149 mol, 0.8 g) was mixed with triethyl
amine (0.5 mL), and then, at room temperature
for 6-7 hours, add -chloroacetyl chloride (0.18
mL) dropwise while stirring. After being
maintained at room temperature for 48 hours,
the reaction mixture was put into crushed-ice
water. The solid precipitate was filtered out,
rinsed with water, and purified with ethanol/H2O
(1:1) before being used. C26H26O2Cl2N10S4, orange
solid, yield: 34%, mp 200-202 °C, FT-IR (KBr):
3309, 3182, 2908, 1651, 1600, 1523.
Synthesis of oxazepine compounds (5, 6, 7) [13]
In 10 mL of dry benzene, a mixture of Schiff base
(1) (0.00187 mol, 1 g) and 0.00187 g from
various anhydrides (0.37 g) of 3-nitrophathalic
anhydride, (0.2 g) of maleic anhydride, (0.2 g of
succinic anhydride) was dissolved. For 5–6 hours,
the mixture was refluxed. T.L.C. checked it once
the reaction was finished. The reaction mixture
was filtered, and the solids that resulted were
recrystallization from acetone, and then took a
ride. Compound 5: C39H33O10N12S4, dark red solid,
yield: 39%, mp 160-162 °C, FT-IR (KBr): 3294,
3136, 2908, 1720, 1693, 1604, 1523; Compound
6: C30H32O6N10S4, yellow solid, yield: 42%, mp
159-161 °C, FT-IR (KBr): 3387, 3136, 2908, 1760,
1697, 1597, 1516; Compound 7: C30H28O6N10S4,
red solid, yield: 37%, mp 152-154 °C, FT-IR
(KBr): 3452, 3050, 2924, 1705, 1600, 1581, 1527.
1H-NMR (500 MHz, DMSO-d6): δ 3.50 (s, 6H,
N(CH3)2), δ 7.4 (s, 2H, N-CH), δ 2.99 (s, 1H, CH-N),
4.5 (s, 1H, N-NH), δ 6.7-8 (m, 14H, Ar-H).

This study employed the ager well diffusion
method with two different bacterial species
(St.ococcus aureus and E. coli) and yeast species
(Candida albicans). By using a cork borer, five
mm-diameter holes are made, with identical
spaces between them for each type of pathogen.
The center was then uniformly covered with (0.2
mL) of the pathogen suspension by using a cotton
swap. Via a micropipette, the concentration was
applied to the holes (0.2 mL) with the control
hole remaining filled with DMSO and water.
Thereafter, the plates were incubated in the
incubator for 24 hours at 37 °C. A ruler was used
to measure the diameter of the one inhibition
surrounding each hole [14, 15]. Table 1 and
Figure 1 display the biological activates and
inhibitions of some prepared compounds.
Results and Discussion
Schiff base (1) was used to make new tetrazole
(2), thiazolidinone (3), β-lactam (4), and
oxazepines (5, 6, 7) from reaction of sodium
azide, 2-mercpto acetic acid, chloroacetyl
chloride and different anhydrides with Schiff base
(1), as displayed in Schemes 2 and 3. Stretching
vibrations band to the C=N group at 1554 cm-1
and absorption bands to the NH group at 3313
cm-1 were observed in the FT-IR spectra of
compound (1). Stretching vibrations band to the
C=O group at 1720 cm-1 and absorption bands to
the C-H group at 2946 cm-1 were observed in the
FT-IR spectra of compound (3), stretching
vibrations band to the C-Cl group at 700 cm-1 and
absorption bands to the C=O group at 1690 cm-1
were observed in the FT-IR spectra of compound
(4), 1H-NMR data of compound (2) in DMSO-d6 as
shown δ 3.00 (s, 6H, N(CH3)2), δ 3.5 (s, 1H, CH), δ
4.6 (s, 2H, N-CH), and δ 7-8 (m, 4H, Ar-H). The
biological activity of compound number (7) will
be better than all prepared compounds. The
prepared compounds are depicted in Schemes 2
and
3.

Biological activity
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.
Scheme 2: Synthesis of Schiff base, tetrazole, thiazolidinone, and β-lactam

Scheme 3: Synthesis of oxazepines (5,6,7)
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Table 1: Biological activity for some synthesized compounds
Inhibition zone (mm)
Gram-negative
Gram-positive
Compound
No. of inhibition zone
E.coli
St.coccus aureus
No.1000 ppm
1
3
13
10
2
4
19
16
3
5
18
20
Fluconazole
0
0
Ofoxacin
35
0

Fungi (yeast)
Candida albicans
13
16
18
25
0

Figure 1: The effectiveness of compounds for inhibit bacteria (E.coli),(Staphylococcus aureus), and fungi
(Candida albicans)

Conclusion
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