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ABSTRACT

Spiro-indolethiazolidinone derivatives are interesting heterocyclic
compoundswhich show diverse biological and pharmacological properties.
In this research spiro-indolethiazolidinone derivatives was prepared by
one-pot condensation reaction of isatin, thioglycolic acid and a number of
amines using oxalic acid as a catalyst at room temperature.
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INTRODUCTION

Thiazolidinone’s ring bearing compounds show var-
ied biologica activities, sohavedisplayed significant bio-
logicd activity likeanticancer®19, antibacteria, antifun-
gd, antimicrobid, antihistaminicand antivird®7.

Recent literature showsresurgenceof interestinthe
chemistry and bioactivity of isatin derivativesleadingto
improvement in procedures of several aready known
reactions, devel opment of stereose ective methodol o-
gies, and synthesisof isatin derivativeswith variousbio-
logicdl activitiessuch asanticonvulsant, antimicrobid,
antitumor, antivira, anti-HIV, and ant tuberculd®. The
maost fascinating gpplication of isatinsin organic synthe-
sisisundoubtedly dueto the highly reactive C-3 car-
bonyl group. Thereactions of the C-3 carbonyl group
of isatins, mostly by nucleophilicadditions or
spircannulation, transformitinto 2-oxindolederivaives.

Thiazolidinone’s ring bearing compounds show var-
ied biologica activities, sohavedisplayed significant bio-
logicd activity likeanticancer’?, antibacterid, antifun-
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gd, antimicrobid, antihistaminic and antivira®,
2-Oxindoles, especidly thosewhich arespiro-fused
to other cyclic frameworks, have drawn tremendous
interest of researchersintheareaof synthetic organic
chemistry and medicina chemistry worldwidebecause
they occur inmany natural productslikeakaoids, and
have been reported to have varioustypes of bioactivity
such as progesterone receptor modulators, anti-HIV,
anticancer, antitubercular and antimal arigd 23,

Design of new substances based on privileged scaf-
foldsisoneof the successful directionsin drug discov-
ery. Combination of thiazolidinonesand isatinin one
molecul e givesaccessto series of compoundswith a
broad spectrum of biologica activity*4.

The most convenient method for the synthesis of
2,3-disubstituted-4-thiazolidinonesisthe one-pot three-
component reaction of aprimary amine, an 0xo-com-
pound and athiolic agent. Thedifferent reaction condi-
tions, such aslong term heating with adehydrant, using
an acylation agent or microwave ass stant organic syn-
thesiswere described*>1. Usingisatinor itsderiva
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tivesin thisreaction as oxo-compounds allowed to
obtain spiro[indole-thiazolidinones]. Thespiro[indole-
thiazolidinone] system hasbeen synthesized earlier con-
ventiond ly by atwo-step procedure using isatin-3-imi-
nesaskey intermediate, which were synthesized from
substituted i satinsand aromati c amines*®2U, However
one-pot synthesis of these compounds has also been
reported usingionic liquids?, microwaveirradiaion®
and acetic acidin anhydrousbenzeng®¥, Although this
method hasitsown meritsin comparisonto aconven-
tional two-step procedure but devel oping versatile ap-
proaches towards synthesis of spiro[indole-
thiazolidinong] derivativesdtill remainsahighly desired
god inorganic synthes's.

During our quest to develop nove catdystsfor mul-
ticomponent reactiong®?9, herein, we describe an ef-
ficient method for the synthesis of spiro[indole-
thiazolidinone] derivativesthrough one-pot condensa-

? s (
C,H,0,.2H20 N~-p
O + RNH,* HSCH,COOH ————————> o
N Solvent-free N
H r.t. H

Scheme1: Synthesisof spiro[indole-thiazolidinone] deriva-
tives
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tion reaction of isatin, thioglycolic acid and aminesus-
ing citricacid asacatalyst (Scheme 1).

EXPERIMENTAL

General

Melting pointsweredeterminedin open capillaries
using an Electrotherma Mk3 apparatus. IR spectrawere
recorded using a Perkin-Elmer FT-IR 781 spectro-
photometer. *H NMR and *C NMR spectrawerere-
corded on aBruker DRX-250 spectrometer. Purity of
the compoundswas checked by TLC.

General procedure for the synthesis of
spiro[indole-thiazolidinone] derivatives

A mixture of isatin (1 mmol), amine (1 mmal),
thioglycolicacid (1 mmol), and oxaicacid (0.1 g) was
stirred at room temperaturefor the gppropriatetimein-
dicatedin TABLE 2. After completion of thereaction, as
indicated by thin-layer chromatography (TLC; ethyl
acetate=n-hexane 1=4), ethyl acetate (10 ml) wasadded
and thecatdyst wasrecovered by filtration. After evapo-
ration of the solvent, the resulting solid residue was
recrystalized from ethanol to obtain pure product.

TABLE 1: Optimizethereaction condition

Entry Aniline Temperature Product Yield (%) Time (min)
O
NH, s/\N(
1 120°C @f;:@ 70 5
N
O
NH, S/\N(
2 100°C @f;;@ 65 9
N
O
NH, S/\N(
3 @ 80°C @f;;@ 70 10
N
H
O
4 @ 60°C Q\);O\@ 75 11
N
H
O
NH, S/\(
25°C

— @)u;am'c CHEMISTRY

Hn Tndéan g%wumé



506

Full Paper

One-pot synthesis of spiro[indol- thiazolidinone]derivatives

TABLE 2: Theresultsof one-pot reaction of isatin, thioglycolic acid and amines
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Entry amine product Time (min Yield (% m.p.(°C)[ref
p
NH, ;—{o
1 @ Csfﬁ@ 10 82 157 [18]
N
NH, o)
—
2 @%ﬁ;@cu 10 82 192-194 [12]
cl N
NH, ?0
3 © @%ﬁﬂm 10 80 165-170 [18]
Br ”
NH, o)
4 © @SE;NOOW 15 80 125 [19]
N
Me H
NH, /_(O cl
5 @ @%ﬁo@ 10 84 176-180 [23]
Cl N
H
NH, 0
6 © @%ﬁﬁmz 15 81 182-184 [23]
NH, o)
7 <> S>N 10 86 210-211 [21]
N
OCHg H
NH, (O cl
8 S NOMe 10 85 180-184 [20]
Cl N o
Me H
s —
CH, B
9 i @ngi CHZ‘@ 15 75 152-154 [21]
O
N
H
O
NH / i
10 2 SN ) 10 76 160-163
OO @fgio [20]
N
O
NH, ,—{ NO
11 @ @ngi()@ 15 79 171-175 [20]
NO, H
/ EO
12 CH3-NH, 10 87 170-172 [21]
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3’-(4-Methylphenyl)spiro[3H-indole-3,2’-
thiazoliding]-2,4’(1H)-dione(C,H,,N,O.S)

IR (KBr) 3,440, 2,926, 1,739, 1,680, 1,495,
1,363, 1,237,932, 827, 757,691, 629 cm!; *H NMR
(250 MHz, DMSO-d6): 5 = 2.23 (s, 3H, CH,), 3.90
(d,J=15.1Hz, 1H),4.15(d, J=15.1 Hz, 1H), 6.80
(m, 2H), 6.89(d, J=8.2Hz, 2H), 7.26 (d, J=8.4 Hz,
2H), 7.31(m, 2H), 10.58 (s, 1H, NH) ppm; *CNMR
(100 MHz, DM SO-d6): 6= 21.2, 32.3, 70.4, 112.1,
114.3, 115.9, 117.9, 118.4, 127.3, 130.6, 138.8,
152.3,154.4,171.8, 176.2 ppm
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RESULTSAND DISCUSSION

Oxalicacidisareadily availableand inexpensive
reagent and can conveniently be handled and removed
from thereaction mixture. Thus, theremarkable cata-
Iytic activitiestogether withits operational smplicity
makeit themost suitable catayt.

To optimizethereaction conditions, thereaction of
isatin, thioglycolic acid and anilinewas used asamode
reaction. Reactionsat different conditionsand various
molar ratiosof substratesin the presenceof oxdicacid
reveal ed that the best conditionswere solvent-free at

OH— C—C—o—
N—R
RNH NH—R
2 - H,0
2
o — o
Oxalic acid H
oxalic acid | SH-CH,~C-OH
I
o _H—0—C—C—0H
/\(o _)
S, N~g Oxalic acid NH—-R
C = Oy
N ° N
H H
Scheme2: Proposed mechanism
room temperature (TABLE 1). Themechanism of thisreactionisbelievedto pro-

Toshow thegenerdity of thismethod theoptimized
systemwasused for the synthesisof other spiro[indole-
thiazolidinone] derivatives. Theresultsaresummarized
in TABLE 2. Various functionalities present in the
anilines, suchaschloro, nitro, methyl groupsweretol-
erated under these conditions at room temperature
(TABLE?2).

Thereaction can a so proceed with diphaticamine
(TABLE 2, entry 12). Inal these cases, the correspond-
ing spiro[indole-thiazolidinone] wereobtainedin good
yields. All productsare known compounds and struc-
turesof them were confirmed by comparisonwiththeir
known physical and spectra (NMR and IR) data.

ceed through condensation of isatinwithaminetoyield
the corresponding imine. Then nucleophilic attack of
thethiol group on theimine carbon—nitrogen double
bond activated by acid catalyst underwent cyclization
toform spirg[indole-thiazolidinone] derivatives, accom-
panied by loss of H,O asshownin Scheme 2.

CONCLUSION

In conclusion, we describe aconvenient and effi-
cient process for the synthesis of spiro[indole-
thiazolidinone] derivativesby one-pot reaction of isatin,
thioglycolic acid and aminesin the presence of oxalic
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acid at room temperature. This method offers some
advantagesintermsof smplicity of performance, short
reaction timesandlow cost, and it followsthe guide-
linesof green chemistry. The catalyst isreadily avail-
ableandinexpengive, andit can behandled conveniently
and removed from thereaction mixture. Webdievethat
thisisaconvenient, economic, and user-friendly pro-
cessfor the synthesis of spiro[indole-thiazolidinone]
derivativesof biologica and medicina importance.
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