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Synthesis of new 4-thiazolidinones and 2-azitidiones with their in vitro biological activities

MAZAAHIR KIDWAL*, RENU BALA AND KAUSHLENDRA KUMAR
Dept. of Chemistry, University of Dethi, Delhi - 110 007

Aseries of 2-aryl-3-[(3'5'-dinitrobenzamido)}-thiazolidin-4-ones and N-[3’5'-dinitrobenzamido]-3-chloro-
4-(aryi substituted) azetidin-2-ones have been prepared and examined far antibacterial and antifungal
activity in vitro against E.coli (gram negative), S.aurus (gram positive) and A.niger, A. flavous respec-
tively. The reaction of 3,5-dinitrobenzoic acid with thienyl chloride in the presence of dry methanol yields
3,5-dinitro-benzoate, on condensation with various aromatic aldehyde gave 2-(3's'- dinitrobenzoyl)
hydrazones, which on cycle-addition with thioglycollic acid and chloroacetyl chloride gave 2-aryl-3-
[(3'5'-dinitrobenzamido)]-thiazolidin-4-ones and N-[3,5,- dinitrobenzamido]-3-chloro-4-(ary! substi-

tuted)-azetidine-2-ones respectively.

T3HE biological and therapeutic properties of

’ thiazolidinone and azetidinones have greatly in-
itiated the synthesis of immense derivatives of these
moieties. 4-Thiazolidinone derivatives are known to
possess avariety of pharmacoiogical properties such
as anticonvulsant’*?, sciatic nerve block, spinal an-
esthetic®, CNS stimulant?, local anesthetic™ analge-
sic, choleretic®, sedative’

antifungal® .

The f}-lactam ring is associated with a large num-
ber of antibiotics such as penicillins, and Cephalo-
sporins. 1234 gehiff's bases also show diverse
biocidal activities'® by virtue of a toxopheric C=N
linkage. This prompted us to construct a novel mol-
ecule containing both these structural features. An
efficient one pot synthesis of 2- azetidinones and
alse 4-thiazolidinone have been achieved from the
reaction between respective Schiff's bases with
chioroacetyl chioride inthe presence of triethylamine
and thioglycollic acid in the presence of ZnC12 re-
spectively. The pharmacological testing has been
done against gram positive and gram negative bac-
teria in different concentrations using Griseofulvin

, antiphtogestic8 and-

*For cotrespondence
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as a standard compound.. The compounds Va-f
showed 50 to 65% inhibition against A.niger and
A. flavous at concentrations of 25 _ug-cm'3 and 50
ug- cm3. Compounds Via-4, showed antibacterial
activity against E.coli and S.aureus.

Chemistry

The starting material 3,5-dinitrobenzoic acid | is
commercially available whereas its ester derivative
Il was synthesized by esterification of | with thionyl
chloride in'methanol. Treatment of Il with 95% hy-
drazine hydrate gave the hydrazide product of the
acid Ill, Condensation of 3,5-dinitrobenzoyl hydraz-
ide Il with different aromatic aldehydes gave the
corresponding substituted 2-(3'5'-dinitro-benzoyl)
hydrazones (Va-.

Compounds Va-f on treatment with thioglycoliic
acid in dimethy! formamide in the presence of an-
hydrous ZnC1y afforded 2- aryl-3-[(3',5'-
dinitrobenzamido)]-thiazolidin-4-ones Va-tf in 65-
80% yield (Schemel). On the other hand the reaction
of IVa-f with chloroacety! chloride in dioxane in the
presence of triethylamine yielded N-[3',5-dinitro-
benzamido]-3-chloro-4(aryl substituted) azetidine-2-
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ones Via-f in 65-84% yield (Scheme-|). The infrared
and NMR spectroscopic data of the compounds is
given in Table 1,2,3.

Experimental Procedure
3,5-Dinitrobenzoate Il:

To a stirred solution of absclute methanol (100
cms) was added thionyl chioride (72.9 cm’; 12 mmol)
dropwise at 0°C over 30 minutes. After completion
of SOC12 addition, 3,5-dinitrobenzoic acid (2.21 g,
1 mmol} was added into the above mixture and
stirring continued for a further one hour. The reaction
mixture was then refluxed for 8-10 hours. Completion
of reaction was monitored by TLC. The solvent was
removed in vacuo. The residue was cooled, diluted
with 100 ml of water and neutralized with sodium
bicarbonate at5-10°C. The crude ester thus obtained
was filtered and dried (m.p. 110- 111°C, lit."® m.p.
112°C).

3,5-Dinitrobenzoic acid hydrazide 1l
3,5-Dinitrobenzoate (2.5 g, 10 mm°l) and hydra-
zine hydrate 95% (3.6 cm®, 20 mmol) was refluxed

for 10-12 hours. Excess of solvent was removed in
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vacuo and the crude hydrazide was recrystallised
from ethanol (m.p. 155-157°C, lit.'® m.p. 158°C).

General procedure for the preparation of substi-
tuted-2-(3’,5’- dinitrobenzoyl) hydrazones IVa-f:

A mixture of 3,5-dinitrobenzoic acid hydrazide
lIf (2.5 g, 10 mmol) and aromatic substituted alde-
hydes (10 mmol) was refluxed on a steam bath for
3-5 hours. The excess of solvent evaporated in
vacuo and the resultant semisolid treated with water.
The separated solid was filtered and recrystallized
from ethanol. The compounds thus obtained are
recorded in Table 1 along with their spectral data
and elemental data are given in microanalysis table.

General procedure for the preparaton of 2-aryl-
3-[3',5’-dinitrobenzamido)]-thiazolidin-4-ones
Va-f: '

To astirred solution of substituted 2-(3',5'-dinitro-
benzoyl) hydrazones (10 mmol) was added
thioglycoliic acid (0.028~ 0.0321 cm’, 1 mmol). The
reaction mixture was refluxed for a period of 8-12
hrs, then cooled and poured into cold water. The
resultant solid was filtered, washed, dried and re-
crystallized from benzene-patroleum ether (1:1) and
ethanol. The compounds thus syhthesized are re-
corded in Table 2.

General procedure for the preparation of syn-
thesis ot N-(3’,5’- dinitrobenzamido)-3-chloro-4-
(aryl sustituted) azetidin-2-one Vla-f:

To astirred solution of substituted 2-(3',5'-dinitro-
benzoyl) hydrazones (2 mmol) and triethylamine
(0.126 ml ~ 0.140 ml, 2 mmol) in dry dioxane (25
cm3) was added chloroacetyl chloride (0.10 mi~0.11
ml, 2 mmol) dropwise. The temperature was main-
tained at 0 to 5°C during the reaction. After the
addition was over, the reaction mixture was stirred
at room temperature for 4-5 hrs and then refluxed
for 8 hrs. The insoluble triethylamine hydrochloride
was then filtered off. The excess solvent was re-
moved in vacuo and reaction mixture poured into
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Table IV: Antifungal activity of compounds va-f at different concentration

Compd. R= Aspergillus niger Aspergillus flavous
No. X = 25 pg-cm™ 50 pg-cm'3 25 pg-cm'3 50 pg-cm™
Va H 76.25 76.82 53.84 51.92
Vb 4-OCHgs 81.87 80.00 55.76 50.64
Ve 4-Cl 72.50 78.12 58.33 51.28
vd 4-OH 83.12 80.00 64.1 56.41
Ve 4-CHz 73.75 76.87 53.84 60.25
V§ 3-CHs 88.12 73.12 58.97 58.97
Table V : Antibacterial activity of compounds Vla-f at different concentration

Compd. R= Escherichia coli Staphylococcous aureus
No. X = 25 pg—cm'3 50 ug-cm’3 25 pg-cm'3 50 pg-cm'3
Via H — + + +
Vib 4-OCHs + + + +
Vic 4-Cl +++ sttt ++ +
Vid 4-OH — + — —
Vie 4-CHs + + + +
Vif 3-Cha ++ + + +
Ampicillin +++ +++

Vancomycin ++ ++

Each (+) indicates a difference of 2 mm in the diameter of the zone of inhibition.

(-} indicates the no zones of inhibition.

ice cold water. The resulting solid was washed and
recrystallized from ethanol. The physical and spectral
data of synthesised compounds is given in Table 3.

Pharmacological Screening:

Allthe synthesised compounds, Va-f, mentioned
in table-4 have been screened for antifungal activity.
They showed 70-85% inhibition against Apergillus
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niger at both concentrations (25 pg-cm'3 and 50 ug-
cm's) tested. These compounds also showed 50-
65% inhibition against Aspergillus flavous at both
the concentrations. The standard compound
Griseofulvin has shown 71.6% inhibition at 50 ug-cm”
% and 58.4% inhibition at 25 ug-cm™ against Asper-
gillus {lavous. [nhibiticn of 70-85% was cbserved
against Aspergillus niger at 50 pg-cm'3 and 25 ug-
cm respectively.
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Microanalysis

Compd. Molecular formula Found (%)/(Calcd)
No. C H N
Substituted-2-(3',5"-dinitrobenzoyl) hydrazones IVa-f.
IVa C14H10N4Os 53.49 3.16 17.80
(53.50) {3.18) (17.83)
Vb CisH12NsOg _ 52.32 3.48 16.27
(52.32) (3.48) (16.27)
Ve C1aH19N40O5Cl 48.19 2.56 16.03
(48.20) (2.58) (16.06)
1vd C14H3sN3Og 52.77 2.62 13.40
(52.78) (2.67) (13.42)
Ve CisH12N405 54.83 3.63 17.05
(54.87) (3.65) (17.07)
vt CisH12N40s 54.85 3.64 17.06
(54.87) (3.65) (17.07)
2-Aryl-3[3',5"-dinitrobenzamido]-thiazolidin-4-ones Va-f.
Va Ci1eH12N306S ' 49.47 3.10 14.42
(49.48) (3.09) (14.43)
Vb CicH14N4O7S 47.28 3.41 13.77
(47.29) (3.42) (13.79)
Ve CieH11NsOgSCl 45.40 259 13.25
(45.44) (2.60) (13.23)
Vd CisH2N4O;S 45.90 3.05 14.27
(45.91) (3.06) (14.28)
Ve Ci7H14N106S 50.73 3.47 13.92
(50.74) (3.48) (13.93)
A Ci7H14N306S 50.73 3.47 13.94
(50.74) (3.48) (13.93)
N-[3',5'-dinitrobenzamido] -3-chloro-4-(ary! substituted) azeditin-2-ones Via-f.
Via Ci6H11N3O6ClI 43.34 3.16 15.94
(43.36) (3.18) (15.97)
Vib Ci7H13N4C;ClI 48.6 3.30 12.36
(48.8) (3.34) (13.39)
Vic CicH10N4OsCl2 45,40 2.58 13.23
(45.44) (2.60) (13.25)
vid CieHi11N4sO,CI ’ 47.50 2.95 13.85
X (47.52) (2.97) (13.86)
Vie Ci7H13N306Cl 50.40 3.20 13.82
(50.43) (3.21) (13.83)
Vif Ci7H13N4O6ClI 50.40 3.20 13.82
(50.43) (3.21) (13.84)
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Compounds Vla-f were tested for their antibac-
terial activity in vitro against the microorganisms
Staphylococcous aureus and Escherichia coli in

- nutrient agar medium. The results of the antibacterial

screening of all the compounds at two different con-
centrations 25 ug—cm'3 and 50 ug-cm'3 are given in
Table 4. The zones of inhibition formed were mea-
sured and compared with that of dimethylformamide
to evaluate the zone of inhibition due to the test
compound. The activity of the compounds are rep-
resented by (+), (++), (+++) depending upon the
diameter and clarity of the zone of inhibition. Each
(+) indicates a difference of 2 mm in the diameter
of the zone of inhibition. When there were no zones
of inhibition the results have been indicated by (-)
in the Table 5.

RESULTS AND DISCUSSION

In vitro studies of 2-aryl-3-[(3’,5'-
dinitrobenzamido)]- thiazolidin-4-ones(Va-f) have
showed 50-65% inhibition against Aspergillus flav-
ous and 70-85% inhibition against inhibition against
Aspergillus niger. ’

N—[3',5’-dinifrobenzamido]-s-chloro-4-(aryl sub-
stituted)azetidin- 2-ones (Vla-f) have generally
showed antibacterial activity against the species
'E.coli at 25 ug-cm™ and 50 ug-3. However, these
compouds exhibit only moderate activity against S.
aureus at 25 ug-cm'3 and 50 ug- cm>.
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