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ARTICLE INFO ABSTRACT

A number of new novel 2,3-disubstituted-1,3-oxazolidine-5-one derivatives
were synthesized by the reaction of Schiff‘s bases with chloroacetic acid in dry
banzene with high yields. Schiff bases were synthesized by the reaction of
heteroaromatic aldehydes or ketones with primary heterocyclic amines. The
products were identified by their melting points and spectral features (FT-IR and
UV-Vis-spectra and LHNMR spectra).
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Introduction

Oxazolidinones are a new class of synthetic
compounds of pharmacological applications(1-2),
antimicrobial(3),antimicrobacterials(4), ntibacterial(5),
antibiotics activities(6), an intermediates in organic
synthesis(7) and prepartion of natural products(8).
Oxazolidinones molecules are heterocyclic five-
membered ring systems consist of nitrogen and oxygen
atoms with carbonyl group located in the 2- or 5-
position and substituted in other positions(9).
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The first synthrsis of oxazolidinone
antimicrobial ( DuP-721) was reported in 197 8,but it
was ignored due to it’s toxicity(10). However,
numerous new oxazolidinones have been synthesized
and several new synthetic methods have been
reported(11-12).

As a result of increased need to new
antimicrobical agents due to increased bacterial
resistance to p-lactam antibiotics, macrolides,
quinolones N-[[(SS)-3-(4-amino-3-fluoro phenyl)-2-
oxa-1,3-oxazolidine-5yl]-methyl]acetamide and
vancomycine N-[[(SS)-3-(4-amino-3-fluorophenyl) -
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2-oxa-1,3-oxazolidine-5yl]-  methyl]  hydroxyl
acetamide, two new oxazolidinones,Linezolid and
Eperezolid have been developed and approved by US
FDA in 2000(13-14).
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The microbical activities and the mechanism of
action are thoroughly explained,which show that
oxazolidinones inhibiting the very early steps in
bacterial protein synthesis(15).

Enantiomerically pure N-(R)-a-methylbenzyl-
4(R)-(chloromethyl)-1,3-oxazolidine-2-one  were
synthesized in one step and high yields from various
aziridine-2-methanol by intramolecular cyclization
with phosgene(16).And a series of 1,3-oxazolidinone
derivatives bearing the five-membered ring nitrogen
heterocycles (triazolyl and imidazolyl moieties) were
synthesized from the reaction of the key intermediates,

5-methane sulphonate oxazolidinone with acetylenic
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compounds and 5-methylazido oxazolidine or
imidazole in presence of NaH(17).

Asymmetric  synthesis of N-aryl-(5R)-
hydroxymethyl-1,3-oxazolidine-5-one was obtained by
alkylation of commercially available (R)-glcidal
butyrate with N-lithio-N-aryl carbamates generated by
deprotonation of aryl carbamate with n-butyl lithium at
-78°C(18).A combination between two substructures
into asingle entity to synthesize new oxazolidinone
drugs was achieved by converting the key
intermediate, N-[[(SS)-3-(4-amino-3-flouro phenyl)-2-
0x0-1,3-oxazolidine-5-yl]-methyl]acetamide into the
corresponding sulphamide,carboxylic amide and
Schiff bases(19). A series of novel N-substituted

oxazolidinone phosphonic acid derivatives synthesized

efficiently from commercially available L-
serine(21).The  key  intermediate (S)-4-(4-
hydroxybenzyl)-1,3-oxazolidine-5-one was

synthesized from commercially available L-tyrosine
and triphosgen(BTC,CI3CO)2CO) which is then
attached to Merrifield-Cl and Wang-Cl resins by the
hydroxyl group of phenol to give new oxazolidinone
drugs(20).The the 5-
(hydroxymethyl)-1,3-oxazolidine-2-one was converted

hydroxyl group of
into other derivatives by introducing mesyl or azido
groups to obtain new drugs(22).Further works were
conducted on synthesis of new Linezolid derivatives
by using the key precursor 5-methylazido-3-aryl-1,3-
oxazolidine-2-one and commercially available

chemicals(23).

Experimental Part
All solvents were distilled and dried on

anhydrous CaCl, immeditely prior to use,andall non-
equeous reaction were conducted in dried glassware,
the reflux condenser was equipped with anhydrous
CaCl, guard tube .Schiff basesand chloroacetic acid

were purified before use.
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Melting points were recorded on Electrothermal
Melting Point Apparatus (uncorrected).FT-IR spectra
were recorded at room temperature from4000cm-! to
400cm* with KBr disc on Infrared Spectrophotometer
Model Tensor 27 Bruker Co., Germany ,and UV -Vis.
spectra were recorded at room temperature from
200nm to 400 nm in absolute ethanol on Shimadzu
Double-Beam Spectrophotometer UV-210A .The *H-
NMR spectra were recorded on Bruker Ac-200MHz
spectrometer in Jordan.

General Procedure for Synthesis of Schiff bases (K-
Ky).

A mixture of heterocyclic aldehydes
(0.02mol),heterocyclic amine (0.02mol),and trace of
glacial acetic acid in absolute ethanol(25ml) was
placed in a (100ml)round-bottom flask equipped with
condenser and stirbar .The mixture was allowed to
react at reflux temperature for 5hr,then allowed to cool
down to room temperature,where by a crystalline solid
was seprated out.The solid product was washed with
5%HCI solution and then water and recrystallized
twice form ethanol.The structural formulas, names,
melting points, colours ,and percentage yields for the
synthesized Schiff basesare givenin tablel.

General Procedure for

Oxazolidinones(A;-Ay).
In well dried 100-ml round-bottom flask

Synthesis of 1,3-

equipped with condenser and anhydrous calicium
chloride tube guard amixture of Schiff bases(0.01mol)
and chloroacetic acid (0.01mol) dissolved in(20ml) of
benzene, the reaction mixture was refluxed for 5hr and
left to stad for 24hrthen solid product was
precipitated. The solid product was filtered off and

recrystallized form  ethanol.The  structural
formulas,names,melting  points ,colours, and
percentage yields for the synthesized 1,3-

oxazolidinones are given in table2.
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Resutls and Discussion
In this work the synthesis of novel 2,3-

disubstituted-1,3-oxazolidin-5-ones by direct reaction
of several Schiff bases with chloro acetic acid in dry
benzene is repoted.

Schiff
commercially available aldehydes, ketones and

bases were synthesized from
primary amines and identified by their melting points,
FT-IR and UV-Vis.spectra, tables,(1),(3) and (5).
Formation of the products were followed up by the
disappearance of both (C=0) absorption bands at
(1670-1700) cm-1 and (-NH2) absorption bands at
(3340-3420)cm-1 in the FT-IR spectra of starting
materials and the appearance of azomethine (C=N-)
group at (1612-1660)cm-1 in the FT-IR spectra of the
resulting imines. The UV-Vis. Spectra of these imines
show absorption maxima at (250-430)nm owing to the
electronic transfers t-n* and n-n* characteristic of the
structures of the synthesized imines (K1-K9).

The synthesis of novel 2,3-disubstituted-1,3-
oxazolidin-5-ones were achieved by the reaction of
imines and chloroacetic acid and the resulling products
were identified by their melting points, FT-IR and UV-

Vis.spectra, tables,(2),(4) and (6). The FT-IR spectra
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of the products show characteristic absorption band at
(1633-1749)cm-1 indicative of C=0 (lactone) bond
formation beside the characteristic bands of the
residual groups in the structure, table,(6). The UV-
Vis.spectra show absorption maxima at (205-455)nm
owing to the electronic transfers n-n* and n-m*
characteristic of the structure of the synthesized 1,3-
oxazolidinones, table,(4). The 1HNMR spectrum of
compound A4 in D6-dimethyl sulphoxide shows
chemical Shiffs,5(ppm) at:8.22-10.07 (3H,furanring),
6.64-7.85 (5H,phenyl),
4.23,3.65(1H,2H,0xazolidinone ring), 3.14 (3H,N-
CH3), 2.01 (3H,=C-CHB3), and spectrum of compound
A7 shiffs,6(ppm) at:6.82-
10.41(6H,Arom. Het.), 3.36,2.4 (1H,2H,0xazolidinone
ring), 2.20 (1H,-N-H).

It may be concluded that the reaction takes place

shows chemical

via concerted dipolar cycloaddition mechanism as in
the following reaction scheme(24):

Het, 1
-C Het
¢ sy et

H, O N . Benzene )

2 K
o C\C// . | k‘ \
Vo e | NG (CHo e

2-Chloroacetic acid ~ Schiff Base Carbocation Intermediat

Protonated 2,3-disubstituted-oxazolidine-

S-one Derivatives
0
9
!
N—C

Het!  HHe,
2,3-Disubstituted-Oxazolidin-5-one
Derivatives
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Table 5: The UV-Visible absorption of the prepared
Imines (K1-K2)

Comp Amax/mn
Cod. absorbance
K1 295.0 | 310.0 | 415.0
K2 220.0 | 250.0 | 300.0 [ 420.0
K3 225.0 | 300.0 | 420.0
K5 205.0 | 280.0 | 310.0
K6 205.0 | 285.0 | 305.0 | 430.0
K7 235.0 | 280.0 | 325.0
K8 225.0 | 250.0 | 300.0 | 420.0
K9 200.0 | 255.0 | 310.0

Table 6: The UV-Visible absorption of the prepared 2,3-
disubstituted-1,3-oxazolidin-5-one (A1-A2)

Comp Amax/mn

Cod. absorbance
Al 205.5 225.0 | 250.0| 310.0
A2 225.0 | 240.0 | 250.0 | 305.0| 420.0
Ad 210.0 270.0 | 350.0 -
A7 220.0 280.0 | 300.0 | 330.0
A8 220.0 | 240.0 | 250.0 | 295.0| 455.0
A9 235.0 250.0 | 270.0| 320.0
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Tab 4:The majer FT-IR absorptionsbhands (cm-1) ( Ai-Ag)

Tab 3:The majer FT-IR absorptionsbands (cm-1) of ( Ki-Ko)

of the prepared 2,3-disubstituted-1,3-oxazolidin-5-one

the prepared Imines
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