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Annotation: As part of the study, novel
oxazolidinone-5 compounds were created by
reacting hydrazones with chlorosulfuric acid
while THF was present as a solvent. Melting
point, yield, and color measurements were
utilized to monitor and characterize the reaction,
which was prepared using the sublimation
method. Thin Layer Chromatography (TLC),
The completeness of the process was shown
using Fourier Transform Infrared Spectroscopy
(FT-IR) and proton and carbon nuclear magnetic
resonance (1H and 13C-NMR). The impact of
the produced chemicals on the development of
two antibiotic-resistant bacterial strains Gram-
positive (Staph. epidermidis) and Gram-negative
(K. pneumoniae) was used to assess their
biological activity. The control sample was the
antibiotic ampicillin.
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1. Introduction

One of the most fascinating scientific disciplines is heterocyclic chemistry, which offers
outstanding practical and Heterocyclic chemistry is one of the most intriguing scientific fields,
with many useful theoretical and practical applications. Consequently, it constitutes a substantial
amount of study in chemistry and chemical science. Heterocyclic compounds are ubiquitous in
nature and have biological properties. Heterocyclic chemistry is one large and developing branch
of chemistry. This is because molecules made from heterocyclic compounds are clearly
important in a variety of industries, including plastics, polymers, medicine, and agriculture.
Because of their biological characteristics, heterocyclic chemicals are utilized to treat infectious
diseases. [1-3]. A novel family of antibiotics known as oxazolidinones works well against a
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variety of Gram-positive bacteria, such as penicillin-resistant pneumococcus and vancomycin-
resistant staphylococci. In chemical biology and medical chemistry, the synthesis and biological
characteristics of oxazolidin-5-ones are significant [4]. The pharmacological and biological
effects of oxazolidin-5-ones substituted with polyhydroxylidin-2-phenyl and their derivatives are
diverse. Derivatives of oxazolidin-5-one are significant classes of chemical compounds with
heterocyclic structures. Numerous aryl-oxazolidinone compounds exhibit a wide range of
biological characteristics, such as hypoglycemia and potent antibacterial activities. Nonetheless,
the typical ring structure of oxazolidin-5-one molecules is depicted in Figure 1[5]. The anti-
inflammatory properties of several 5-substituted-1,3-oxazolidindione derivatives with various
substituents have been assessed [6,7].

To summarize, the goal of this study is to react prepared Hydrazone with chloroacetic acid while
THEF is present as a solvent in order to produce novel five-ring molecules from oxazolidinone-5-
one. We'll evaluate these chemicals' biological activity against two distinct strains of Gram-
positive and Gram-negative bacteria.

2. Materials and Methods:

2.1. Chemicals used: Materials and solvents were obtained from reputable companies such as
Aldrich, BDH and Fluka.

2.2. Preparation of 1,3-oxazolidinone-5-one derivatives (M12-M20):

Triethyl amine used as a catalyst in THF in the form of small drops, a well-agitated mixture of
monochloroacetic acid (0.0lmol) was mixed with a solution of Schiff bases (M3-M11)
(0.021mol) in THF (25ml). For 12—15 hours, the mixture was refluxed [8]. The solid product was
recovered and recrystallized from the ethanol solvent once the mixture had cooled.

Table (1): Some Physical Properties of the 1,3-oxazolidinone-5-one derivatives (M12-M20)

Comp. |R Color M.P. Y.

No. °C %

M12 NQ' Brown 245- 68
Do) 247

M13 _< > s | Dark 231- 70
yellow 232

M14 ‘< > Light 252- 76
yellow 253

M15 ON/% Light 268- 74
o, | Orange 270

M16 O Red 220- 72
OH 222

M17 Off Whit | 237- 78

dCH3

_<t:>gms 239

M18 C”Ni::: Light 240- 69
242

Brown

M19 “O>: yellow 256- 72
258
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M20 _@O,CHs Whit 264- 75
266
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Scheme 1: Prepared compounds (M12-M20)

2.3. Biological activity study: The disk diffusion method was used to assess the synthetic
compounds' antibacterial activity. The quantity of compounds generated was assessed using two
types of bacteria: Klebsiella pneumoniae, which is Gram-negative, and Staphylococcus
epidermidis, which is Gram-positive [9-12]. As a control, the antibiotic ampicillin was selected.
5 mm-diameter filter paper discs were steam sterilized for 15 minutes at 121 °C [13,14].
Following the impregnation of the sterile discs with 100 pg/disc, all compounds were assessed.
Every microbe under investigation was cultivated and introduced to the disc's surface in 100 pl.
The impregnated discs were incubated for one hour at 5 °C and then for twenty-four hours at 37
°C to permit sound diffusion. Measurements were made of the tested medications' region of
inhibition against the microorganisms [15-16].

3. Results and discussions
3.1. Characterization of 1,3-oxazolidinone-5-one derivatives (M12-M20)

In this section, the reaction between Schiff bases [M3-M11] and mono chloroacetic acid is
shown applying a little amount of triethyl amine to THF as a basic medium. The emergence of
compounds [M12-M20] may be explained using the following technique. As in Scheme 2

OH
= N o o cl Ar
|
> A I I f iy
H;C N~ S-CH;—C—NH—N=CH—Ar + {:?—HZC—C—O THF /LS CH,—C—NH—-N— C{)
N I
OH
Carbocation intermediat \C/
Il
(o]
£ o l
Ar
= "N o Ar
N(C,Hs)3 H C] + H,C /L /(‘\/lj\ _ _” _ /

S-CH, C NH—N—CH JS(Csz)s
/ \

[M12-M20] \ / HZC\
C
I ﬁ
(]

Scheme 2: The reaction pathway of oxazolidinone

When following the FTIR analysis of the compounds synthesized by the cyclization of the
oxazolidinone-5-one ring, the analysis results were illustrated in Table 2, which showed the
presence of the carbonyl stretching of the five-membered ring in the range of (1716-1695) cm-1,
as well as the stretching of the (C-N) bond in the range of (1118-1207) cm-1. The stretching of
the aliphatic bonds was in the range of (1918-2975) cm-1, in addition to the (C-O) bond in the
range of (1186-1286) cm-1 [17,18]. Other bonds are shown in Table 2.
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Table (2): The prepared compounds' FT-IR absorption values (M12-M20)

Com A — CI_ZI‘_|I'-IR(KBr), spectralgi\? Jem?
No. Lacton | Aro. | Ali. | €O | EN | ap. [O-H Others
M12 N | 1701 | 3047 | 2918 | 1186 | 1118 | 1595 | 3442 s
m13 | < )-»r | 1701 | 3076 | 2075 | 1230 | 1168 | 1560 | 3415 | <A OILC
m14 | < )— | 1695 | 3028 | 2060 | 1286 | 1130 | 1518 | 3467 | < P=°0
M15 ONE: 1701 | 3037 | 2931 | 1188 | 1118 | 1505 | 3442 | = O°0%0
M16 OOH 1708 | 3010 | 2941 | 1251 | 1172 | 1604 | 3380 | < 0°7
M17 6OCH3 1714 | 3040 | 2072 | 1278 | 1207 | 1506 | 3448 | 02!
M8 | 22— | 1706 | 3030 | 2075 | 1278 | 1134 | 1589 | 3456 (N%igigélg&
m19 | “g— | 1708 | 3062 | 2070 | 1250 | 1149 | 1508 | 3460 | 5%

CH =
M20 Oo’ ' | 1716 | 3030 | 2037 | 1253 | 1176 | 1604 | 3450 | DU

The compound's *H-NMR spectrum [M13] revealed a signal to (-CHz) at (2.04) ppm , a signal to
(-N-CH2) oxazolidinone ring at (3.01, 3.89) ppm , a singlet signal to (-S-CH>) at (4.21) ppm , a
signal to (=C-H) thiouracil ring at (5.43) ppm , a signal to (-N-C-H) at (7.67) ppm , a signal to (-
C=0)N-H) at (8.02) ppm , and a signal to (-OH) at (11.17) ppm , signals to aromatic ring at
(6.63-7.44) ppm [19,20]. As in fig 3

Signals at (22.44) ppm for (CHs), (41.50) ppm for (-N-(CHz)2, (60.38) ppm for (-S-CHy),
(100.69) ppm for (-N-CH) oxazolidinone, (111.53-168.56) ppm for (-N-CH-O), 6= (171.97)
ppm for (-C=0) amide, and (174.08) ppm for C=0) lactone were detected in the *C-NMR
spectrum of compound [M13]. As in fig 4

The compound's *H-NMR spectrum [M15] revealed a signal to (-CHz3) at (2.07) ppm, a signal to
N(-CHa)2 at (3.01) ppm, a singlet signal to (-N-CH2) oxazolidinone at (4.23) ppm, a signal (=C-
H) thiouracil ring at (5.43) ppm to , signals to (N-C-H) oxazolidinone ring at (6.68-7.51) ppm , a
signal to (C=0)N-H) at (8.02) ppm , and a signal to (-OH) at (11.06) ppm . As in fig 5

Signals at (22.51) ppm for (-CHz), (41.76) ppm for (-N-(CHs)2, (45.24) ppm for (S-CH), (61.86)
ppm for (-N-CH2), (100.68) ppm for (-N-CH-O), (111.53-168.59) ppm for aromatic rings
carbon, (171.98) ppm for (-C=0) amide, and (174.12) ppm for (-C=0) lactone were detected in
the 3C-NMR spectrum of compound [M15] As in fig 6

3.3. Assessing Prepared Compounds' Biological Activity

Through observing the results of the compounds prepared against the types of bacteria under
study, it was found that the compound M13 has the highest effectiveness against the negative
bacteria K. pneumoniae, although it is less effective than the antibiotic [21-23], it outperformed
the other compounds, allowing it to cross the cell membrane. As for the positive bacteria Staph.
Epidermidis [24-28], the same compound showed clear importance through its higher inhibition
compared to the other compounds, making it more effective and enabling it to act as an antibiotic
or assist in combating harmful bacteria [29-34]. The study also showed that there is a direct
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correlation between inhibition and the concentration of the compounds; as the concentration
increased, the killing of harmful bacteria also increased, as shown in Table 3 and Figure 7.

Table (4): The produced compounds' antibacterial activity (inhibition zone in millimeters).

K. pneumoniae mg/ml | Staph. epidermidis mg/ml
Comp. No. 0.000 0.00
0.01 | 0.001 1 0.01 1 0.0001
M12 10 5 5 15 10 5
M13 12 10 7 18 15 10
M14 10 10 5 14 10 5
M15 5 5 0 16 11 8
Ampicillin. 22 18 15 25 20 10
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Figure (2): FT-IR (M13).
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Figure (4): 13C-NMR (M13).
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Figure (5): 1H-NMR (M15).
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Figure (6): 13C-NMR (M15).
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Figure 7: Inhibitory action of M12-M15 against K. pneumoniae and Staph. epidermidis

4. Conclusions: A common reaction between hydrazone derivatives and compounds with
suitable functional groups is the formation of five-membered heterocyclic rings. Spectroscopic
measurements have demonstrated the accuracy and precision of the synthesized compounds. The
generated compounds have antibacterial qualities and can inhibit the growth of germs, according
to biological studies. These compounds have a higher level of biological activity than their
parent material.
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