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ABSTRACT

A vanety of 1-(5-nitro-2-furyl)-3-aryl-2-propen-1-ones were prepared as possible antibactenal
compounds. Their structures were confirmed on the basis of elemental analysis, 1R, and NMR studies
and by conversion into respective dibromides. The propenones were also subjected to antibacterial
screeming against both gram-positive and gram-negative bacteria.

INTRODUCTION
T HE chemistry of chalcones has been recognized as a

signtficant field of study for a long time because of

a vaniety of biological activitics associated with chal-
cones'. Several heterocyclic analogues have also been
reported to possess bactericidal, bacteriostatic, tuber-
culostatic, insecticidal, antiparasitic, coronary vasodi-
lating and choleretic activities®™®. Our interest in
nitrofuran heterocycles'® prompted us to synthesize
and study the biological properties of chalcones carry-
ing nitrofuran motety. Of the two possible nitrofuryl
analogues of chalcones, namely, 3-(5-nitro-2-furyl)-1-
aryl-2-propen-1-ones and 1-(S-nitro-2-furyl)-3-aryl-2-
propen-l-ones, a large variety of propenones of the
former type are reported in literature'! ~ '®. However,
very little work has been done on the synthesis and
biological activities of the nitrofuryl propenones of the
latter type??. In the present investigation we report the
synthesis of a large number of 1-(5-mitro-2-furyl)-3-
aryl-2-propen-1-ones and their dibromides and their
biological activities.

MATERIALS AND METHODS

5-Nitro-2-acetylfuran, obtained by nitration of 2-
acetyl-furan'®, was condensed in acidic media with
various substituted benzaldehydes carrying halo,
methyl and methylenedioxy functions (scheme 1)
Some of the substituted benzaldehydes employed for
the condensation were obtained commercially and
others were prepared from the corresponding aro-
matic amines employing the method of Beech?':??.
The nitrofuryl propenones (IH) thus obtained were
further characterized by conversion into dibromides
(IV) using bromine in glacial acetic acid (scheme 1).
The melting points of the new compounds were
determined by capillary method and are uncorrected.
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The IR spectra were obtained on a Perkin-Elmer
infrared spectrophotometer. NMR spectra of some
selected compounds were recorded on a 90 MHz NMR
spectrometer using DMSO-d¢ as solvent and tetramet-
hylsilane as an internal standard.

RESULTS AND DISCUSSION

The results of elemental analysis agree with theor-
etical values within the limits of expenmental error.
The physical constants and yield data are reported in
tables 1 and 2. All the chaicone analogues exhibited
hatochromic effects with concentrated sulphuric acid.
They also showed absorption bands in the region of
16651680 and 1610--1600cm ™! characteristic of the
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Table t Characterization Data of 1-(5-Nitro-2-furyl}-3-aryl-2-propen--ones

-1
Yield (%)  Colour IR(cm™ ")
and Halochromism
Compound m.p.("C) Crystal with YNO, aSym.
No. AT form Conc. HISO‘ Yc=0 sym,
[ila 3. 4-methylene- 87 Orange
micro Yiolet 1665 1535
dioxyphenyl. 204-6° needles 1365
iIib 2-nitro-4,5-
methylcne-dioxyphenyl. 60 Yellow
flakes Orange yellow 1680 1540
197 1380
Ilc 4-chlorophenyl 72 Yellow
needless Pink 1660 1550
185° 1350
[1d 2.4-dichlorophenyl 96 Lemon
yellow Rose red 1675 1540
156-7¢ needles 1360
Iile 4-hydroxyphenyl 70 Orange
flakes Orange yellow 1670 1530
132-3¢ 1370
I11f 4&methylphenyl 69 Yellow
stout Yellowish red 1670 1545
179¢ ncedles 1340
Illg 2-bromo-4-
methylphenyl 75 Yeliow
micro Rose red 1675 1550
15%° needles 1355
Iilh 2-methyl-4-
bromophenyl 95 Pale
yellow Dark pink 1670 1540
164¢ needles 1380
[I1 2-chloro-4-methylphenyl 65 Yellow
flakes Blood red 1670 1535
142 1360
111 2-methyl-4-chlorophenyl 69 Yellow
micro Blood red 1665 1540
146-7° needles 1350

Solvent of crystallization: (°) D.M.F. (*) AcOH () MeOH.

propenone moiety. Two more absorption bands in the
region of 1535-1550 and 1350-1380cm ™', character-
istic of the asymmetric and symmetric stretching
frequencies of the nitro group were observed. In the
dibromides of these propenones the stretching
frequency of the carbonyl group (y-= o) was shifted to
higher wave numbers indicating the loss of conjug-
ation between carbonyl and aryl moieties on bromi-
nation. These observations are in conformity with
those made by Dhar et al. during the infrared studies of

chalocone analogues?”.

The propenones (1II) were screened for their anti-
bacterial activity against four bacteria employing the
cup-plate method?®. Chloramphenicol and dapsone
(p-aminophenylsulphone) were used as standard
drugs. The results of antibacterial screening are given
in table 3. It 1s found that some of the propenones
carrying alkyl, halo and hydroxy substituents in the
aryl moiety possessed significant activity agamnst
Aerobacter aerogenes and Escherichia coli.
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Table 2 Characterization data of 2,3-Dibromo-1-(5-Nitro-2-furyl)3-aryl-2-propen-1-ones

IRcm ™)

Compound Yield (%)) YNO, 3Sym.
No. Ar m.p. (°C) YCe=0 SyTn.
IVa 3,4-methylenedioxyphenyl 70 1690 1540
159-61° 1360
IVb 2-nitro-4,5-methylenedioxyphenyl 69 1703 1545
179-81° 1350
IVc 4-chlorophenyl 89 1695 1530
157-58" 1350
IvVd 2,4-dichloropheny! 63 1700 1540
] 387 1350
IVf 4-methylphenyl 67 1700 1550
139-4]° 1340
IVg 2-bromo-4-methylphenyl 30 16935 1560
158° 1340
IVh 2-methyl-4-bromophenyl 57 1700 1545
143¢ 1360
IVi 2-chloro-4-methylphenyl 65 1695 1530
142° 1340
IV] 2-methyl-4-chlorophenyl 68 1700 1540
146-7° 1345

Solvent of crystallization: (°) HOAc () MeOH

Table 3 Antibacterial Activity of 1-(5-Nitro-2-furyl)-3-aryi-
2-propen-1-ones

Minimum inhibitory concentration. ug/ml°

Compound

No. A. aer® Bs® Es® S. au®
Hla 40 100 60 100
I1Ib 40 40 100 60
Hic 40 80 140 140
Hid 20 40 40 180
Ille < 10 < 10 40 80
IIIf 60 40 80 120
Illg 90 40 120 60
I1Ih 100 60 140 60
Il < 10 40 40 120
I1}j < 20 < 40 < 20 160
Chloramphenicol < 5 <S5 100 <5
Dapsone 85 55 20 95

el

* mintmum inhibitory concentration is the lowest concentra-
tion of the compound that prevents visible growth after 24 hr
of incubation, |
b A. aer: Acrobacter aerogenes. Bs: Bacillus sabtilis. Es:
Escherichia coli. S. au: Staphylococcus aureus.

EXPERIMENTAL

General method for the preparation of 1-(5-nitro-2-
Juryl)-3-aryl-2-propen-1-ones (I11).

A solution of a 5-nitro-2-acetylfuran (1.5 g, 0.01 mol)
and appropriate aromatic aldehyde (0.015mol) in
glacial acetic acid (20ml) was treated with concen-
trated sulphuric acid (1-2ml). The mixture was agit-
ated and allowed to stand at room temperature for
24 hr. The precipitated crystals of propenones (III)
were collected by filtration, washed with petroleum
ether (60-80°) and were recrystallized from suitable
solvents, The colour, yield, melting point and other
characterization data of these compounds are listed in
table 1.

General method for the preparation of 2,3-dibromo-
1-(5-nitro-2-furyl)y-3-aryl-2-propene-1-ones (IV):

Propenones (111, 0.0]1 mol) were dissolved in glacial
acetic acid (20--30ml) by warming. The solution was
cooled t0o room temperature and treated with a
solution of bromine in glacial acetic acid (18 ml, 10°;
w/v), when the yellow colour of bronune persisted. The
solution was allowed to stand overnight, when crystals
of dibromides (IV) separated out. These crystals were
collected by filtratton, washed with methanol and
dried. They were further recrystallized from glacial
acetic acid or methanol. The colour, yield, melting
point and 1R data of these dibromides are listed 1n table
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2. All the dibromides on boiling with potassium iodide
N agueous  acetone regenerated the respective
PrOPENONCS.

Evaluation of antibacterial activity by cup-plate method

Antibacterial activity of the test compounds (III a-j)
was determined against Staphylococcus aureus, E. coli,
Aerobacter aerogenes and Bacillus subtilis by the cup-
plate method**. The test compounds were dissolved in
dimethylformamide and different aliquots were placed
in each cup. Incubation was carried out at 30°C for
24 hr. Chloramphenicol and dapsone were used as
standard drugs and solvent control was kept. Results
are summansed in table 3,

ACKNOWLEDGEMENT

BK ts grateful to Mangalore University for a fellow-
ship.

6 July 19835; Revised 4 September 1985

{. Dhar, D. N., The chemistry of chalcones and related
compounds, Wiley Interscience, New York, 1981.

2. Kuhn, R.and Hansel, H. R., Chem. Ber., 1953, 86,
1333

3. Buu-Hoi, N. P, Xuong, N. D.and Sy, M., Bull. Soc.
Chim. France, 1956, 1646.

4. Raut, K. B.and Wender, S. H., J. Org. Chem., 1960,
28, 50.

5. Antyan, Z. S. and Suschitzky, H., J. Chem. Soc.,
1961, 2242

6. Devitt, P. F., Timoney, A. and Vickars, M. A, J.
Org. Chem., 1961, 26, 4941.

7. Corvarsier, A., Bull. Soc. Chim. France, 1962, 528.

8. Velarde, E., Bol. Soc. Quim. Peru., 1970, 36, 127;
Chem. Abstr., 1971, 75, 19808q.

9. Jurasek, A, Knoppova, V., Danderova, M., Kovac,
J. and Reinprecht, L., Tetrghedron, 1978, 34, 1883.

10. Holla, B. S., Ph.D. Thesis, University of Mysore,
1979,

11. Kasuke, I, Masami, M., Yooko, T. and Shigetaka,
Y., Bull. Pharm. Res. Inst., 1968, 744, 11: Chem.
Abstr., 1969, 70, 45108c.

2. Tsukerman,S. V, Artemenko, A.1. and Lavrushin,
V. k., Zh. Obshch. Khim., 1964, 34, 3591: Chem.
Abstr., 1965, 62, 4736c.

13. Jeny, E. and Zsolnai, T, Zentralbl. Bacteriol.
Parasitenk, Infernktionsk Hyg. Abt. 1. Orig., 1967,
204, 430; Chem. Abstr., 1968, 68, 47260d.

14. Artemenko, A. I, Meter. Nauch-Metod Konf.
Belgorodskii Gos. Pedagog. Inst., 1970, 47; Chem.
Abstr., 1972, 77, 113319;.

15. Devaux, G. Nurich, A. Dargelos, R. and
Capdepuy, M. M, Eur. J. Med. Chem-Chim. Ther.,
1977, 12, 21; Chem. Abstr., 1977, 87, 68042s.

16. Devaux, G., Nurich, A., Dargelos, V., Capdepuy,
M. M., Fr. Demande, 1976, 2357247; Chem. Abstr.,
1978, 89, 163384¢.

17. Dargelos, R., Nurich, A, Capdepuy, M. M,
Delajudie, P. and Devaux, G., Ann. Pharm. Fr.,
1979, 37, 43; Chem. Abstr., 1979, 91, 84093x.

18. Nurich, A, Cantet, P., Dargelos, R. and Devaux,
G., Bull. Soc. Pharm. Bordeux, 1978, 117, 101;
Chem. Abstr., 1979, 91, 204388w.

19. Geum, N., Ghozland, F., Gorrichon, }J. P. and
Maron, P., Bull. Soc. Pharm. Bordeux, 1981, 120,
39; Chem. Abstr., 1981, 95, 219930y.

20. Jerzy, T., Stanislaw, S. and Wlodzimierz, D., Pol. J.
Chem., 1980, 54, 1563; Chem. Abstr., 1981, 95,
69291.

21. Beech, W. F. J. Chem. Soc., 1954, 1297.

22, Jolad, S. D. and Rajagopal, S., Org. Synth. Coll.
Vol. V, John-Wiley, 1973, 139.

23. Dhar, D. N. and Misra, S. 8., J. Indian Chem. Soc.,
1972, 49, 629.

24. Ebetino, F.F., Carey, W.F.and Stevenson, B.F., J.
Med. Chem., 1963, 6, 633.




