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SYNTHESES OF SOME 1-ARYL.-3-(5-NITRO-2-FURYL)-2-PROPEN-1-ONES AS POTENTIAL ANTI-
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ABSTRACT

A number of i-aryl-3-(5-nitro-2-furyl)-2-propen-1-ones were prepared as possible anti-
bacterial compounds. Their structures were confirmed on the basis of elemental analysis, IR
and NMR spectral data and by conversion of some of them into the respective acetates. These
propenones were aiso subjected to antibacterial screening against both gram-positive and
gram-negative bacteria. The results of the screening indicate highest activity for the propenone
carrying p-hydroxy function in the aryl moeity.

INTROPUCTION

URING our recent studies’ on the synthesis and

antibacterial activities of some 1-(5-nitro-2-
furyl)-3-aryl-2-propen-1-ones, it was revealed that
such propenones carrying hydroxy, halo and methyl
substituents in the aryl moeity showed significant
activity against Aerobacter aerogenes and Escher-
ichia coli. This prompted us to synthesize 1-aryi-3-
(5-nitro-2-furyl)-2-propen-1-ones wita the aryl
moeity carrying either hydroxy and alkoxy or
halogeno functions. A survey of the lteraturs
revealed that very little work?™> is reported on the
synthesis and biological activities of such compounds.

MATERIALS AND METHODS

5-Nitro-2-furfuraldehyde diacetate (I), obtained
by the nitration of 2-furfuraldehyde®, was allowed to
condense in acidic media with substituted o-hyd-
roxyacetophenones (II), carrying chloro, bromo,
methoxy, ethoxy, methyl and benzyloxy functions
and p-hydroxyacetophenone, (scheme, 1). All o-
hydroxyacetophenones employed in the concensa-
tion were prepared from the corresponding phenols
employing either Fries™® or Niencki reaction’.
Partially o-alkylated acetophenones were prepared
from the corresponding dihydroxyacetophenones
employing diethyl or dimethylsulphate'®. These
a'koxy hydroxyacetophenones were further bromin-
ated to introduce the bromo function’!. 2-Hydroxy-
4-benzyloxyacetophenone is obtained by benzyla-
tion of resacetophenone!’, Some of the newly
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synthesized nitrofuryipropenones were characte-
rized by conversion into their acetate derivatives

employing standard methods. The melting points of
the new compounds were determined by capillary

method and are uncorrected. The IR spectra were
obtained on a Perkin-Elmer infrared spectrophoto-
meter in KBr pellet form. NMR spectra of some
selected compounds were recorded on a. 90 MHz
NMR spectrometer using DMSO-dg¢ as solvent and
tetramethylsilane as an internal standard.

RESULTS AND DISCUSSION

The physical constants, yield data, analytical and
spectral data of the new compounds are reported in
table 1. All the chalcone analogues exhibited
halochromic effects with concentrated sulphuric
acid. They also showed IR absorption bands in the
region of 1630-1640 cm™' characteristic of the
intramolecularly hydrogen-bonded «,£-unsaturdted
carbonyl functions of the propenones. The hydroxy
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stretching frequency was observed as a sharp and
weak band in the region of 3090-3140 cm™!. In
compound (IIli) where na intramolecular hydrogen
bonding is possible, the carbonyl stretching frequen-
cy was seen at 1650 cm™'. Two more absorption
bands were observed in the region of 1530-1570
cm™ and 1350-1380 cm™! characteristic of the
asymmetric and symmetric stretching frequencies of
the nitro group. When the propenones were acety-
lated the hydroxy stretching frequency disappeared
and an additional ester carbonyl stretching
frequency’® was observed around 1730-1740 cm™?,

The NMR spectrum of propenone (IIic) was fully
consistent with the assigned structure. A downfizld
siglet at 8, 11.93 was observed which is charactenstic
of intramolecularly hydrogen bonded hydroxy
proton’®. The signal due to the aromatic methyl
proton was found as a singlet at §, 2.33 with an
integration for three protons. The signal due to the
aromatic 6-H was also observed as a singlet at 6,
7.53. The peaks due to nitrofury! protons, « and S
protons of the propenone moeity and the aromatic
3-H, were found to overlap with one another and a
complex pattern of signals integrating for five
protons appeared around §, 6.66 - 7.36.

The propenones (IIla-i) were screened for their in
vitro anti-bacterial activity against four bacteria
empioying the disk-diffusion method®,
Nitrofurazone’®, 5-nitro-2-furfuraldehyvdesemicar-
bazone, was used as a standard drug and the results
of the antibacterial screening are given in table 2.
Propenone (1iIi) with a p-hydroxy substituent in the
aryl moeity possessed excellent activity against all
the micro organisms tested. Propenone (IIIc and
[1Ie) also possessed significant activity. It is interest-
ing tc note that introduction of the bromo substi-
tuent in the aryl moeity and replacement of a
methoxy group by an ethoxy group did not cause
any appreciable change in the antibacterial activity.

EXPERIMENTAL

General method for the preparation of 1-aryl-3-(5-
nitro-2-furyl)-2-propen-1-ones (II1):

A solution of 5-nitro-2-furfuraldehyde diacetate
(2.43 g, 0.01 mol) and appropriate acetophenone
(0.01 mol) in glacial acetic acid (20 ml) was treated
with concentrated sulphuric. acid (1-2 ml). The
mixture was allowed to stana at room temperature
with stirrnng for 24 hr. The precipitated crystals of
propenones (II1) were coliected by filtration,
washed with methanol and recrystallized from suit-
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Table 2 Antibacterial activity of 1-aryl-3-(5-nitro-2-furyi)-2
-propen-1-ones

= —

Minimum inhibitory concenuation ug'disk®

Compound No.  Bs® Sau® A.aer®  EsP
Illa 80 70 100 il
IITb 4( 70 150 70
Illc <5 10 S 50
HId 00 80 20 5
e 10 <5 20 <5
ITiE 40 40 70 20
g 40 70 70 70
HIh 70 100 100 100
111 <5 <5 <5 <5
Nitrofurazone <5 30 <5 S

* minimum inhibitory cogcentration 1s the lowest concen-
tration of the compound that prevents visible growth after
24 hr of incubaticn.

® Bs: Bacillus Subtilis; S.aw: Staphylococcus eurews; A.
aer: Aerobacter aerogenes; Es: escherichia coh.

able solvents. Dilution of the mother liquor yielded
a second crop of the propenones which were further
purified by successive recrystallizations. The colour,
yield, melting point and spectral data of the prop-
enones, thus synthesfzed are listed in table 1.

General method for the conversion of the prop-
enones (III) into their acetyl derivatives:
Propenones (111, 0.01 mol) were treated with an
acetylating mixtusre (10 ml) prepared from acetic
anhydride and anhydrous pyndine (1:4), The con-
tents were heated under reflux on a boiling water
bath for 2-3 hr, The mixture was cooled and diluted
with ice-cold water. The precipitated acetate derniva-
tives were collected by filtration and recrystailized
from alcohol. The characterization data of such

derivates are shown in table 1 along with those of
propenones,

Evaluation of antibacterial activity by disk-diffusion

method:
Antibacterial activity of the test compunds (I{1a)

was detcrmined against Bacillus subtilis, Staphylo-.
coccus aureus, A. aerogenes and E. coli oy disk-
diffusion method. The disks measunng 6.25 mm in
diameter were punched from Whatman no.,1 filter
paper. Batches of 100 disks were dispensed to each
screw-capped bottles and sterilized by dry heat at
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140°C for 1 Br. The test compounds were prepared
with different concentration using dimethyl forma-
mide. One ml containing 100 times the amount of
chemical required in each disk was added to each
bottle containing 100 disks. The disks of each
concentration were placed in triplicate on nutnient
agar medium seeded with fresh bactenal cultures
separately. The incubation was carried at 37°C for
24 hr. Nitrofurazone was used as a standard drug
and solvent control was kept. Results are simma-
rized in table 2.
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