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Synthesis and Biological Evaluation of
2-Arylidene-4-(4-methoxy-phenyl)but-3-en-4-olides

ASIF HUSAIN*, S.M. HASAN, ARVIND KUMAR and M.M. ALAM

Department of Pharmaceutical Chemistry, Faculty of Pharmacy
Jamia Hamdard (Hamdard University), New Delhi-110062, India
E-mail: drasifhusain@ rediffmail.com

Fifteen new 2-arylidene-4-(4-methoxy-phenyl)but-3-en-4-olides have
been synthesized by condensing 3-(4-methoxy benzoyl)propionic acid with
appropriate aromatic aldehydes in presence of triethylamine. The com-
pounds have been evaluated for their antimicrobial and antiinflammatory
activities. Their structures were established on the basis of elemental anal-
ysis, IR and 'H NMR spectral data.
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INTRODUCTION

Butenolides consist of unsaturated y-lactone ring which are also known as 2,3
and 2,5-dihydrofuran-2-ones. Some well-known lactones of natural origin are
santonin, cardiac glycosides, sesquiterpene lactones and patulin (an antibiotic)' >
Butenolides and their derivatives are known to possess numerous mterestmg
biological properties"g, which include antiinflammatory, analgesic, antimicrobial,
antitumour, cardiotonic, anticonvulsant, etc.

Research from our laboratories and elsewhere has shown that APY-butenolides
are associated with antimicrobial and antiinflammatory actions'®'®. In
continuation of these studies, the synthesis, antimicrobial and antiinflammatory
activity of fifteen new 2-arylidene-4-(4-methoxy-phenyl)but-3-en-4-olides have
been reported. The compounds were synthesized by following Scheme-1 and their
structures were established on the basis of elemental analysis, IR and 'H NMR
spectral data.
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EXPERIMENTAL

Melting points were recorded in open glass capillaries using paraffin bath and
are uncorrected. Analytical data of C, H and N were within 10.4% of the theoretical
values. Purity of the compounds was checked by TLC onsilica gel plates and spots
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were visualized by exposure to iodine vapours. The solvent system used for thin
layer chromatography was toluene : ethyl acetate : formic acid inratioof 5:4: 1.
'H NMR spectra were recorded on Bruker 300 MHz instrument in CDCl; using
tetramethylsilane as internal standard. The IR spectra were recorded on a Perkin-
Elmer 1600 FTIR spectrophotometer in potassium bromide pellets.

3-(4-Methoxy benzoyl)propionic acid (II): Succinic anhydride (0.1 mol)
was condensed in presence of anhydrous aluminium chloride (0.1125 mol) with
anisole (50 mL). The reaction mixture was refluxed for 4 h and excess solvent was
removed by steam distillation. It was purified by dissolving in sodium hydroxide
solution (5% w/v), filtering, followed by addition of hydrochloric acid. The solid
mass so obtained was filtered, washed with cold water, dried and crystallized from
methanol to give II, m.p. 160°C, yield 63%, lH NMR (ppm): 2.81 and 3.26 (t each,
2 x CH,), 3.89 (s, 3H, OCHj3), 7.96 and 8.08 (d each, 2 x A,B, p-substituted
phenyl).

2-Arylidene-4-(4-methoxy-phenyl)but-3-en-4-olides (IIla-0): To a solu-
tion of compound II (0.03 mol) and appropriate aromatic aldehyde (0.03 mol) in
acetic anhydride (10 mL) was added triethylamine (3—4 drops) and the reaction
mixture was refluxed for 4 h under anhydrous condition. ‘After completion of
reaction the mixture was poured onto crushed ice and a coloured solid mass, which
separated out, was filtered, washed, dried and crystallized from methanol : chloro-
form mixture (1 : 1) to give IIla~o (Table-1).

: TABLE-1
PHYSICAL DATA AND BIOLOGICAL ACTIVITY OF THE COMPOUNDS

Anti-inflammatory  Antibacterial activity

Compd. ?:g) Ry value Y(:;l)d @ 1:(;:;;;3; . (zone of inhibition, mm)
edema) S. aureus E. coli

IIla 156 0.76 56 50.4 12 10
IIIb 138 071 60 526 - 05
Illc 149 0.68 62 543 - 06
ITId 162 0.81 58 69.2 08 04
IIle 216 0.70 56 44.4 12 10
IIf 122 0.76 61 29.6 12 12
IlIg 170 0.74 58 385 12 12
IITh 158 0.72 64 20.1 10 08
IIIi 176 0.70 65 44.1 08 10
IIj 202 066 58 36.2 10 10
1Tk 180 0.68 55 69.8 16 14
I 188 0.70 62 424 - 06
IIIm 162 0.71 54 49.7 10 12
IIIn 170 0.68 63 444 08 06
IIIo 205 0.65 56 49.7 10 11
Indomethacin 72.6

Ofloxacin 29 24
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The synthesized butenolides were screened for antibacterial activity against
gram-positive bacteria S. aureus and gram-negative bacteria E. coli by agar
cup-plate method'®. The testing was carried out using 100 pg/mL of sample in
DME. Sensitivity plates were seeded with bacterial innoculum of 1 X 10°CIU/mL
and each cup (dia. 10 mm) was loaded with 0.1 mL of test solution. The zones
of inhibition (mm) were recorded after incubation for 24 h. It was observed that
all the compounds inhibit the growth of E. coli. However, 2-(4-fluoro-benzyli-
dene)-4-(4-methoxy-phenyl)but-3-en-4-olide (IIIk) exhibited good activity
against S. aureus and E. coli with zones of inhibition 16 and 14 mm respectively.
The activity was compared with standard drug ofloxacin (Table-2).

Carrageenan induced rat paw edema method'> was employed for evaluating
the anti-inflammatory activity of the compounds at a dose level of 20 mg/kg b.w.
in albino rats (weighing 100-120 g). In this test, the most active compounds were
2-(4-dimethylamino-benzylidene)-4-(4-methoxy-phenyl)but-3-en-4-olide (IIId)
and  2-(4-fluoro-benzylidene)-4-(4-methoxy-phenyl)but-3-en-4-olide  (IIIk),
which showed 69.2 and 69.8% inhibition respectively and their activity was
comparable with the standard drug indomethacin (72.6%) (Table-1).
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