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ABSTRACT
Aldehydes are condensed with rhodanine under solvent free condition using BiCl; yielding 5-arylidene rhodanines
in excellent yields. Green approach involved here is solvent free and microwave enhancement.
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INTRODUCTION

Use of Multicomponent reactions (MCRs) is the need of present century and is primarily driven by
pharmaceutical industrial' needs. Also present-day concern is the development of green processes because
of pollution avoiding awareness and fast developments are there to develop solvent free processes’. These
methodologies are being adopted for reducing time, money, energy and these are eco-friendly. The
Multicomponent reactions are being explored vigorously during last two decades or so.

Search for insulin sensitizing agents is of immense interest for many years’. As a result of these efforts
few new generation antidiabetic agents® like Troglitazone (A), Rosiglitazone (B), Epalrestat (C) are now
commercially available as antidiabetic agents (Scheme 1).
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From the structural features of A, B and C it is well clear that all these clinically used antidiabetic drugs
do contain crucial segment of the molecules which is obtained via Knoevenagel condensation of
rhodanines (2,4-thiazolidinedione) with various aldehydes. Apart from antidiabetic activity, rhodanine
derivatives possess outstanding pharmacological activities™® such as antiviral, antimicrobial, and
anticonvulsant effect. Additionally, rhodanine based molecules serves as Hepatitis C virus (HCV)
protease inhibitor’, Uridine diphospho-N-acetylmuramate/L-alanine ligase® inhibitor. Because of this
commercial importance, the Knoevenagel condensation of rhodanine with aldehydes have been a subject
of considerable interest and to effect this condensation efficiently, large number of catalysts have been
explored’™! sodium acetate in glacial acetic acid, piperidinium benzoate in refluxing toluene, morpholine
with acetic acid, zeolite, tetrabutyl ammonium bromide (TBAB), refluxing reactants in toluene at 110 °C
for 3 days. Certainly these processes can’t be taken as facile and efficient for the synthesis of 5-arylidene
rhodanines as they require long reaction times, high temperature and products are obtained in
unsatisfactory yields. In continuation to our interest in mild eco-friendly Lewis acids, we and others have
been developing BiCl; as mild Lewis acid in organic synthesis'**. This has emerged as promising eco-
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friendly, non-toxic Lewis acid catalyst including Knovengel reactions'*”. In this communication, we are
disclosing the use of this catalyst in rhodanine condensation with aldehydes.

EXPERIMENTAL
Melting points were recorded in open capillaries and are uncorrected. IR spectra were recorded in KBr
discs on a Perkin-Elmer 240C analyzer. '"H NMR spectra were recorded on Varian Gemini 300 (300
MHz) spectrometer in DMSO-dg using TMS as internal standard. The progress of reaction was monitored
by TLC using silica gel G (Merck). Aldehydes were procured from commercial source and used without
further purification. Rhodanine and 2,4- thiazolidinedione were purchased from Fluka. 3-methyl-5-
phenylpyrrazol-5-one was prepared according to literature procedure.

General procedure under solvent free condition:

Aldehyde (2 m mol) and active methylene compound (2 m mol) and BiCl; (10 mol%) were placed in
small conical flask and mixed with glass rod at room temperature. The mixture was then exposed to
microwave radiations at 800 W for time given in Table 1. After completion of reaction (monitored via
TLC), the reaction mixture was cooled to room temperature. Added 15 ml of water, stirred for 5 minute.
The solid thus obtained was filtered, dried and recrystallized from ethanol to afford product.

Selected spectral data:

5-Benzylidene rhodanine (4a): mp. 204-206 °C: 'H NMR (300 MHz, DMSO-de) &: 13.57 (s, 1H, NH),
7.68 (s, 1H, =CH), 7.48-7.79 (m, 5H, Ar-H); IR (KBr): 3390, 1709, 1669, 1600, 1429, 1200 cm".
5-(4-Methoxybenzylidene) rhodanine (4d): 244-246 °C: '"H NMR (300 MHz, DMSO-de) &:: 13.71 (s, 1H,
NH), 7.61 (s, 1H, =CH), 7.52 (d, 2H, j = 8.2 Hz, Ar-H), 7.08 (d, 2H, j = 8.2 Hz, Ar-H), 3.09 (s, 3H,
OCH,;).

5-(4-Methylbenzylidene) -2,4-thiazolidinedione (5b): 215-217 °C: '"H NMR (300 MHz, DMSO-d) &y
12.50 (s, 1H, br, NH), 7.69 (s, 1H, =CH), 7.50 (d, 2H, j = 8.3 Hz, Ar-H), 7.11 (d, 2H, j = 8.3 Hz, Ar-H),
3.49 (s, 3H, OCH;); IR (KBr) 3211, 1725, 1689 cm’™.

RESULT AND DISCUSSION
Because of the commercial importance of clinically used drugs A, B and C which employ Knoevenagel
reaction at the condensation step involving aldehyde and rhodanine, we were prompted to use BiCl; as a
mild Lewis acid in this step. Indeed we succeeded and condensation products were obtained in excellent
yield.

HC——Ar
s /
o) . S
)\ BiCl;, no solvent o
N + Ar-CHO -

3 MW, 4-10 min X H
X =S8, rhodanine 1

X = 0, 2,4-thiazolidinedione 2 4a-e

5a-c

Scheme-2

In a typical experimental procedure, rhodanine (2 mmol) and benzaldehyde (2 mmol) and BiCl; (0.2 m
mol) were placed in small conical flask and mixed with glass rod at room temperature. The mixture was
then exposed to microwave radiations at 800 W for 5 minutes. After completion of reaction (monitored
via TLC), the reaction mixture was cooled to room temperature. Added 15 ml of water, stirred for 5
minute. The solid thus obtained was filtered, dried and recrystallized from ethanol to afford 5-benzylidene
rhodanine 4a in 88 % yield, mp 204-206 °C Lit mp 204- 206 °C. Similarly other aromatic aldehydes were
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condensed with rhodanine following similar procedure to obtained 5-arylidene rhodanines 4b-e in 84-90
% yields. This protocol is fairly large in scope, yields are very good and use of microwave has shortened
the reaction from hours to minutes.

Encouraged by these results we extended this protocol to other 5-membered heterocycles like 2,4-
thiazolidinedione 2 and 3-methyl-1-phenylpyrazol-5-one 6. The condensation of 2,4-thiazolidinedione
with aldehydes completes within 7-8 minutes and the 5-arylidene thiazolidinediones Sa-¢ were obtained
in 85-92 % yield (Table 1, entry 6-8). When 3-methyl-1-phenylpyrazol-5-one was condensed with
anisaldehyde,

HC——Ar
Me /
Me
| o BiCl;, no solvent | o
N
TN + Ar-CHO > N
. TN
MW, 8 min
Ph
Ph
Scheme-3

4-anisylidene-3-methyl-1-phenylpyrazol-5-one was obtained in 85 % yield and reaction completes in 9
minute (Scheme 3, Table 1, entry 9). All the compounds thus obtained are well characterized with
physical and spectral techniques and the data compares well with corresponding compounds obtained
through known techniques.

CONCLUSION
In conclusion, we have developed a quick, clean and simple method for the synthesis of 5-arylidene
rhodanines, 5-arylidene thiazolidinediones and 4-arylidene pyrazol-5-ones. It employs mild Lewis acid
BiCl; catalyst, it is fairly general, yields are also very high, time involved is few minutes, Overall this
new procedure is fairly attractive as it is economical as well as a green process.

Table-1: BiCl; catalyzed condensation of active methylene compounds with aldehydes using
microwave irradiation under solvent free conditions

Entry | Substrate Ar Products® Z;rlrf) Yield® (%) | M.Pt (°C)°
S

1 S%:)%o ©/ 4a 5 90 204-206 (204-206)"
H
S

2 S%%O . 4b 4 85 229-231 (231-232)"
H
S

3 S%%O 4c 4 90 263-265 (263-264)"
H NO,
S

4 S%NXO g 4d 8 88 244-246 (240-246)"
H
S

5 S%%O Q/ 4e 7 89 217-219 (219-220)"
H
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S
6 O%_)%o ©/ 5a 7 92 246-248 (247-249)'*

N
H
S
7 O%%O Q 5b 8 84 215-217 (218)"
H
S
8 O%%O Q/ 5¢ 8 87 294-297 (>300)"
H

Me
O
9 N g 7 10 85 126-128 (127-128)"

“All products were characterized by m.p. and spectral techniques and finally with mixed m.p. with
authentic samples; "Isolated yield; “Values in parenthesis are lit. M.Pt.
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