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ABSTRACT

L-Prolineisused as an efficient catalyst for the synthesis of 2,3-diaryl-1,3-
thiazolidin-4-ones via condensation of aromatic aldehydes, substituted
anilines, and 2-mercaptoacetic acid. The easy work-up, higher yields and
shorter reaction time, are the advantages of the method is presented. The
result of the in vivo tests showed that some of them have effective antibac-

terial activity. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Somering heterocycles contai ning nitrogen, sulfur
and oxygen have been under investigation for along
time because of their important medicinal properties.
Among these type of molecules, thiazolidin-4-ones
have been shown to have variousimportant biol ogical
activitiessuch asantibacteria, antifungal, antivira, di-
uretic, antituberculostasic, anti-HIV, antihistaminic, an-
ticancer, anticonvul sant, anti-inflammatory and and -
gesic properties™. It dso has effect onthe CNSand
has been reported as novel inhibitorsof the bacterial
enzyme Mur-B which is precursor acting during the
biosynthesi s of peptidiglycon’>¢. Someof thesecom-
pounds were screened for their antibacterial and anti-
tubercul ostatic activities, and it has been found that
some of them have moderateto good biological prop-
ertied”,

We have already reported some of our work on
thesynthesisand biologica propertiesof various2,3-
diaryl-1,3-thiazolidin-4-ones®9. Thebiologica signifi-
cance of thisclass of compoundsimpelled usto con-
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tinue working on the synthesis of new thiazolidin-4-
onederivatives. L-prolineisan efficient bi-functional
abundant chiral organo-catalyst whichisinexpensive
and availablein both enantiomericformg?. Thesetwo
functional groups can both act as acid or base and
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can alsofacilitatechemical transformationsin concert,
similar to enzymatic cataysis. It hasbeen extensively
used inthe synthesis of various heterocycles™ aswell
asinAldol, Mannich and Michael reactions'?. Asthe
mechanism of multi-component Hantzsch reaction
originaly involvesAldol related reactions such as
Knoevenaged condensation and Michael addition, the
useof L-prolinefor the samereaction will beauseful
and attractive modification for the same. Herein, we
report first time the use of L-proline as an organo-
catalyst for the synthesis of novel 2,3-diaryl-1,3-
thiazolidin-4-onesderivative sartingfrom various sub-
stituted anilines, aromatic aldehydes and 2-mercap-
toacetic acid in one-pot synthessmethod with theaim
of investigating their biological properties. Our results
demonstratethat L-prolineisavery effective, envi-
ronmentally friendly catalyst for the three component
condensations of aromatic aldehyde, anilinesand 2-
mercaptoacetic acid to form 2,3-diaryl-1,3-
thiazolidin-4-onesin excellent yields (Schemel).

EXPERIMENTAL

Mélting pointswere determined in open capillary
tubesand areuncorrected. The purity of thecompounds
has been checked by TLC. The IR spectrawere re-
corded on Varian FTIR-640 spectrometer; *H NMR
spectrawererecorded on Bruker 300 MHz spectrom-
eterin CDCl, asasolvent and TMSasaninternd stan-
dard.

General procedurefor thesynthesisof thiazolidin-
4-ones

A mixtureof aniline(10 mmol) and aromatic alde-
hydes (10 mmol) werestirredin 1,4-dioxane (10ml) in
anicebathfor 5min, followed by addition of 2-mer-
captoacetic acid (12 mmoal). After 5 minutesL-proline
(10% mol) ascatayst wasadded at 0°C and thereac-
tion mixturewasstirred till compl etion of reaction at
room temperatureasindicated by TLC (ethyl acetate:
petroleum ether; 1: 9). Reaction mixturewas poured
into crushed ice (50ml) to get the precipitated solid.
The solid separated out wasfiltered, washed with so-
dium-bi-carbonate sol ution to remove excess of 2-mer-
captoacetic acid and crystallized from ethyl acohol to
give4-thiazolidinones(TABLE 1; (4a))).
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ANTIBACTERIALACTIVITY

Thecompoundssynthesized werescreened for their
antibacteria activity using Saphylococcus speciesand
Candida albicansasbacteria. The activitiesof these
compoundsweretested using disc diffusion method ™3
a 100ppm concentration usng 5 mm filter pgpersdisc.
Control experiment was carried out under smilar con-
dition by using tetracycline asastandard for compari-
son. Theinhibition zone measured in mm showed that
compounds(4a), (4e), (4f) and (4h) weremoreactive
then other compounds tested against the above mi-
crobes, but none showed better or comparable activity
totetracycline(TABLE 1).

TABLE 1: Analytical and antibacterial data of synthesized
thiazolidin-4-one(4a-j)

Zone of

Reaction Yield jphipition in mm

Entry R R Time(h) (%) ﬁ
4a 3,45-OCH; 4-Cl 3 89 16 15
4b  3,45-OCH; 4-OC;Hs 4 86 14 13
4c  3,45-OCH; 2-NO,, 4-Cl 4 83 12 12
4d  3,45-OCH; 4-OC¢Hs 4 81 10 12
4e 3,45-OCH; 4-CH; 4 88 15 16
4f  3,45-OCH; 4-OCHs; 4 91 16 17
4g 3,45-0CH; 3-OC¢Hs 4 85 12 12
4h 2-OH,5-Br 4-Cl 5 92 17 16
4i  4-(CHz)N-  4-Cl 5 83 12 13
4  3-NO, 4-Cl 4 80 10 12
Tetracycline 20 20

aAll the products exhibited the expected analytical and spectral
data. Ss= Staphylococcus species and Ca = Candida albicans

RESULT AND DISCUSSION

Inatypical experimenta procedure, amixture of
aniline(10mmoal), benza dehyde (10 mmol) and 2-mer-
captoacetic acid (12 mmoal) in 1,4-dioxanewasstirred
at room temperaturein the presence of L-proline (10
mol %) asacatalyst for appropriatetime (TABLE 1).
After completion of the reaction mixture was poured
into crushed icethussolid product separated wasfil-
tered, washed with sodium-bi-carbonate and crystal -
lized from ethyl alcohol to get desired product. The
catalyst playsacrucial roleinthe successof thereac-
tionintermsof therateand theyields of thiazolidin-4-
ones. Theproductswere obtained wereisolated in sat-
isfactory yiel ds by conventional workup. Both anayti-
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cal and spectroscopic dataof al the synthesized com-
poundsarein full agreement with the proposed struc-
tures.

We have shown that ahigh level of activity was
associated with the presence of an el ectron donating
groups present on phenyl ring at C-2. Moreover, we
found that anincreasein antibacterial activity wasde-
pendent on the presence of a2-hydroxy-5-bromophenyl
group at N-3.

In conclusion, a new series of 2,3-diaryl-1,3-
thiazolidin-4-oneswas synthesized in one-pot reaction
method by theuse of L-prolineasan efficient catalyst
and some of them proved to have potent antibacterial
activity. Theresultsconfirmthat theantibacterid activ-
ity isstrongly dependent on the nature of the substitu-
entsat C-2 and N- 3 of thethiazolidinonering.
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