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A new, convenient method for the syntheses of arylidenethiazolidinone analogues from gem-dibromomethylarenes and 2,

4-thiazolidindiones under mild conditions is described. Short reaction times, large-scale synthesis, easy and quick isolation

of the products, and excellent yields are the main advantages of this method.
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1. Introduction

Arylidenethiazolidinones are the derivatives of
thiazolidinones which belong to an important group
of heterocyclic compounds containing sulfur and
nitrogen in a five member ring. Thiazolidinones
belong to important moiety found in numerous natural
products and pharmaceuticals [1]. In particular, 2-
hydrazolyl-4-thiazolidinones are a class of
compounds with interesting biological activities. For
example, Trypanosomes cruzi [2a,b], Plasmodium
falciparum [3] and antitumor [4] activities have been
attributed to thiosemicarbazones, and COX-2
inhibition [5], anti-HIV [6], antibacterial [7] effects
as well as human chondrocyte antidegenerative [8]
and apoptosis in human leukemia cells [9] properties
have been found in 4-thiazolidinones. In addition,
the combination of these two pharmacophores has
been used to exhibit anti-Toxoplasma Gondii [10a],
antimicrobial [10b], antiviral [11], and antifungal
properties [12].

Among various subtypes, the 2,4-thiazolidine-
diones (TZD) class is particularly important as
therapeutic agents and has been thoroughly
investigated as PPAR-y agonist that led to the

development of several insulin-sensitizing drugs
[13a,b], such as Troglitazone (1) [14] and
Rosiglitazone [15] (2, Fig. 1) for the treatment of Type
2 diabetes. In contrast, the isosteric 2-imino=4-
thiazolidinone and its tautomeric 2-amino-4-
thiazolinone have not been thoroughly investigated
in medicinal chemistry although potent anti-
inflammatory (3) [16a,b] and antiviral activities [17]
have been found (Fig. 1).

Among the reported methods for 2-hydrazolyl-
4-thiazolidinone synthesis there is a two step
sequence, involving reaction between aldehydes and
thiosemicarbazides to give thiosemicarbazones; thia-
Michael addition of thiosemicarbazones to maleic
anhydride in dry PhMe and DMF at reflux give the
hydrazolyl-4-thiazolidinone [18] and this protocol is
applicable to only stable aldehydes and the yields
range from 33 to 82%.

The substitution of carboxylic acid or aldehyde
component with an alternative functional group has
not been explored so far. Therefore, the development
of a simple and stable substitute for these aromatic
acids or aldehydes in the form of an inexpensive and
a readily available reagent would extend the scope
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Fig. 1: Medicinally relevant thiazolidin-2, -dione and imino thiazolidinone analogues.

of the reaction in organic synthesis. Recently, gem-
dihalomethylarenes have received considerable
attention due to their application in the preparation
of aldehydes [19]; the use of gem-dihalomethylarenes
is limited to the synthesis of aldehydes and o, [-
unsaturated carboxylic acids [20].

2. Experimental

Representative Procedure for the Synthesis of
Arylidenethiazolidinone Analogues 3(a-r) (Scheme
1

To a mixture of gem-dibromomethylarene 1a (10 g,
0.04 mol) and thiazolidine-2, 4-dione (5.1 g, 0.044
mol) 2a in pyridine (25 ml) piperidine (1.36 g, 0.016
mol) was added and the mixture was refluxed for 20-
30 min. The completion of the reaction was confirmed
by TLC. The black reaction mixture was concentrated
and the residue obtained was dissolved in water. The
solid precipitate was collected by filtration, washed
with water, and dried under suction to afford 8.1 g
(100%) of 5-benzylidene-thiazolidine-2, 4-dione as
a brick red solid. Rf (20% EtOAc/hexane) 0.70; mp:
196-198°C; 'H NMR (DMSO-d6, 400 MHz) 6: 12.7
(1H, s, -NH), 7.77 (1H, s, = CH), 7.59-7.57 (2H, d,
J=7.2 Hz, Ar-H), 7.53-7.44 (3H, m, Ar-H); 8C (100.6
MHz, DMSO-d6), 167.7, 167.2, 144.5, 143, 133.7,
132.3, 129.9, 123.2; IR v max (KBr, cm™): 3406,

3031, 2785, 1740, 1690, 1335, 682; MS (ESI)
[M+K]*: 244.2.

Selected Spectral Data

Compound 3d: 0.25 g of compound was isolated as
redish-brown solid (Yield: 98%); Rf (20% EtOAc/
hexane) 0.50; mp: 176-178.3°C; 'H NMR (DMSO-
d6, 400 MHz) 6: 12.78 (1H, s, - NH), 8.69-8.67 (1H,
d,J=7.8 Hz, Ar-H), 8.38 (1H, s, Ar-H), 8.26-8.24 (1H,
d, J=7.6 Hz, Ar-H), 7.88 (1H, s, =CH); 6C (100.6
MHz, DMSO-db6), 166.1, 165.5, 153.2, 147.4, 145.5,
143.2, 136.7, 132.4, 123.7; IR v max (KBr, cm™):
3479, 2965, 1725, 1645, 1455, 738; MS (ESI)
[M+2]*: 287.1, [M+Na]*: 308.2.

Compound 3f: 0.25 g of compound was isolated as
redish solid (Yield: 96%); Rf (20% EtOAc/hexane)
0.45; mp: 186-188.1°C; '"H NMR (DMSO-d6, 400
MHz) &: 10.72 (1H, s, -COOH), 8.61-8.59 (1H, d,
J=8.2 Hz, Ar-H), 8.35 (1H, s, Ar-H), 8.26-8.24 (1H,
d, J/=7.8 Hz, Ar-H), 7.71 (1H, s, =CH), 4.52 (s, 2H, -
CH2); &C (100.6 MHz, DMSO-d6), 186.6, 169.5,
166.2, 153.7, 146.1, 144.5, 143.1, 136.5, 132.9, 124,
47.2; IR v max (KBr, cm™): 3449, 2965, 1715, 1605,
1455, 1256, 768; MS (ESI) [M+1]*: 359.1, [M+2]*:
361.2.
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3. Results and Discussion

As part of our ongoing programme on the
development of new methodologies in organic
synthesis [21], we herein describe a new, efficient,
and practical route for the one-step conversion of
gem~dibromome-thylarenes into their corresponding
arylidinethia-zolidinones by using thiazolidine-2, 4-
diones, and with anhydrous pyridine in the presence
of catalytic piperidine, which is stirred at reflux
condition to get excellent yield (Scheme 1).

Reaction Conditions: (i) Pyridine/Piperidine,
reflux, 1.5-2.0 h.

Pug

Ar’—<

The synthetic approach starting from the
commercially available methyl analogues using
radical bromination is well documented [19]. A
mixture of gem-dibromomethylarenes 1a (1.0 equiv)
and thiazolidine-2,4-dione (1.1 equiv) with anhydrous
pyridine in the presence of a catalytic quantity (0.4
equiv) of piperidine was stirred at reflux. The starting
material was consumed in 30 min., as indicated by
TLC analysis and the results obtained are tabulated
in Table 1. Use of 1.1 equiv of thiazolidine-2, 4-diones
was found to be optimal for the complete conversion
of 1a to 3a.

X=O,S
1 2

S
Ar/j N=X
U > O N
R

X=0,S
3(a-r)

Scheme 1

-

H

NBS, CCly
Cat. Benzoylperoxide

Pyndme
(o

Ref. 19

2Br+

?%X Piperidine

-2 pyridine, - 2 HBr

Scheme 2: Proposed reaction mechanism
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Table 1: Synthesis of arylidenethiazolidinone-2,4-dione analogues from gem-dibromomethylarenes and thiazolidine-2,4-dione
via scheme 1

S\/&X
Entry Substrate® }N Product Time (min) Yield (%)®
[0) R
1 2 3 4 5 6
1 X= NS
Br =0 /\;O
R=-H o NH 20 98
laBr 2a 3a
X=0 S
2 la R= -CH, =0 20 96
2b 0 N\
3b
X=S
R= S
X
s
3 la N 30 90
\_CO,H o N
2c 3c COH
N S
Br N NH
1
Br Br ©
b 3d
5 1b 2b S AN X Br 25 99
o< |
N — N
/ O
3e
S
6 1b 2¢c | XrX \/\;S 25 96
N~ o N
_
Br COQH
3f
7 2a 30 93
Br S
Br A
Br N>}TO
Br o

1c 3g
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1 2 3 4 5 6
Br S
A
8 Ic 2b N%O 25 95
o "\
3h
Br S
9 le 2 =S 25 92
o N
“~Cco,H
3i
Br Br
10 Br 2a xS 30 91
O2N /V/O
Br o’ NH
N
1d ©2
3j
Br
S
11 1d 2b =0 30 95
(0] N\
NO,
3k
Br
S
X
12 1d 2 =S 30 90
(0] N\\
NO, CO,H
31
Br Cl Cl
13 B 2a N S>;o 25 97
Br Br o
le 3m
Cl
14 1 2b S 25 98
€ AN >§O
Br 0 N\
3n
Cl
SN
15 le 2¢c =S 30 89
N
Br
O con

30
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1 2 3 4 5 6
J \ S S
Br oS 0
16 S Br 2a Br— | 1\\1/‘; 25 96
Br O
If 3p
Br S
17 1f 2b WA= 25 94
\Q/I —0
O0° N
\
3q
Br: S
18 If 2 N/ - 25 90
o) Nks
kc02H
3r

aSubstrates are prepared from the commercial methyl analogues by radical bromination

"solated yields

Various gem-Dibromomethylaromatics 1b-f
(for which, either the corresponding aldehydes are
not available or expensive) were prepared using
known protocols [19]. In addition, it is interesting to
note that both aromatic and heteroaromatic gem-
dibromomethylarenes bearing various functionalities
such as chloro, bromo, nitro and acid groups survived
the reaction and provided high yields of
corresponding arylidinethiazolidinones.

Proposed mechanism of the reaction between
gem-dibromomethylarene and thiazolidine-2, 4-
diones in pyridine could be as shown in Scheme 2.

4. Conclusion

In conclusion, we explored the one-pot reactions of
gem-dibromomethylarenes and thiazolidine-2, 4-

References

1. Verma A and Saraf S K Eur J Med Chem 43 (2008)
897-905

2(a). Du X, Guo C, Hansell E, Doyle P, Caffrey C, Holler T,

diones to produce various bioactive thiazolidinone
analogues with yields of 89-100%. The advantages
in the use of this methodology are shorter reaction
times, higher yield, along with minimization of
synthetic operations, solvent use, and waste
generation. The process is general for both aromatic
and heteroaromatic gem-dibromomethylarenes.
Hence, this transformation would have many potential
applications in synthetic chemistry.

5. Acknowledgements

The authors are grateful to the University Grants
Commission, New Delhi, Govt. of India for financial
support to one of the authors (KSR) under the project
vide no. F. 31-143/2005(SR).

McKerrow J and Cohen F J Med Chem 45 (2002) 2695-
2703

2(b). Cohen F E, Du X, Guo C and McKerrow J H US Patent
6897240 (2004)



Mild and Highly Efficient Method for the Synthesis of Arylidenethiazolidinone Analogues

349

10(a).

10(b).

11.

Walcourt A, Loyevsky M, Lovejoy D B, Gordeuk V R
and Richardson D R Biochem Cell Biol 36 (2004) 401-
407

Senaratne D, Kalinowski D S, Islam M and Bernhardt P
V J Med Chem 49 (2006) 6510-6521

Vigorita M G, Ottana R, Monforte F, Maccari R, Monforte
MT, Trovato A, Taviano M F, Miceli N, De Luca G, Alcaro
S and Ortuso F Bioorg Med Chem 11 (2003) 999-1006
Rawal R K, Tripathi R, Katti S B, Pannecouque C and De
Clerq E Bioorg Med Chem 15 (2007) 1725-1731

Bonde C G and Gaikwad N J Bioorg Med Chem 12 (2004)
2151-2161

Ottana R, Maccari R, Ciurleo R, Vigorita M G, Panico A
M, Cardile V, Garufi F and Ronsisvalle S Bioorg Med
Chem 15 (2007) 7618-7625

Chandrappa S, Kavitha C V, Shahabuddin, Vinaya K,
Ananda Kumar C S, Ranganatha S R, Raghavan S C and
Rangappa K S Bioorg Med Chem 17 (2009) 2576-2584

Tenorio R, Carvalho C, Pessanha C, de Lima J, de Faria
A, Alves A, de Melob E J and Goes A Bioorg Med Chem
Lett 15 (2005) 2575-2578

Aquino T, Liesen A, Silva R, Lima V, Carvalho C, Faria
A, de AraujoJ M, Lima J G, Alves A J, de Melob EJ T and
Goesa A J S Bioorg Med Chem 16 (2008) 446-456

Plut M, Pollak A, Tisler M, Likar M and Schauer PS J
Med Chem 9 (1966) 430-431

12.
13(a).

13(b).
14.

15.

16(a).

16(b).

17.

19.

20.

21.

Krbavcic A, Badawy M A, Abdel-Hady S A, Kadry AM
and Ibrahim Y A Sulfur Lett 9 (1989) 149-157

Spiegelman B M Diabetes 47 (1998) 507-514

Henry R R Curr Ther Diabetes 26 (1997) 553-573
Yoshioka T, Fujita T, Kanai T, Aizawa Y, Kurumada T,
Hasegawa K and Horikoshi H J Med Chem 32 (1989)
421-428

Cantello B C C, Cawthorne M A, Cottam G P, Duff P T,
Haigh D, Hindley R M, Lister C A, Smith S A and Thurlby
P L J Med Chem 37 (1994) 3977-3985

Unangst P C, Connor D T, Cetenko W A, Sorenson R J,
Kostlan C R, Sircar J C, Wright C D, Schrier D J and
Dyer R D J Med Chem 37 (1994) 322-328

Johnson A R, Marletta M A and Dyer R D Biochemistry
40 (2001) 7736-7745

Harnden M R, Bailey S, Boyd M R, Taylor D R and Wright
N D J Med Chem 21 (1978) 82-87

Saiz C, Pizzo C, Manta E, Wipf P and Mahler S G
Tetrahedron Lett 50 (2009) 901-904

Mandal A B, Augustine J K, Quattropani A and Bombrun
A Tetrahedron Lett 46 (2005) 6033-6036

Augustine J K, Arthoba Naik Y, Mandal A B, Chowdappa
N and Praveen V B J Org Chem 72 (2007) 9854-9856

Chandrappa S, Vinaya K, Ananda Kumar C S and
Rangappa K S Tetrahedron Lett 51 (2010) 6493-6497



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

