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I N T R O D U C T I O N

The chemistry of chalcones containing an active keto-
ethylenic linkage has been assumed important because of their
versatility in the synthesis of many heterocyclic compounds.
The growing effective literature of recent years demonstrate
that chalcone being a very active intermediate through which
new heterocycles with promising biological profile can be
designed. Cyclohexenone and its derivatives having vast
contribution in medicinal chemistry. Considerable interest has
been shown in the chemistry of cyclohexenones due to their
wide spectrum of therapeutic activities such as anticancer [1],
anticonvulsant [2,3], antiplatelet [4], antitubercular [5],
cardiovascular [6], antithrombotics [7], antibiotics [8,9], anti-
fungal [10,11], antagonist [12], etc. This inspired us to synthe-
size ethyl-4'-(cyclopropane carboxamido-N-yl)-5-ary-3-oxo-
3,4,5,6-tetrahydro-biphenyl-4-carboxylate (2a-k).

The structure of synthesized compounds were assigned
based on elemental analysis, IR, 1H NMR and Mass spectral
data. The antimicrobial activity was assayed by using the cup-
plate agar diffusion method by measuring the zone of inhibition
in mm. All the synthesized compounds have been evaluated
for their antibacterial activity [13] towards Gram-positive
bacterial strains such as B. subtilis and S. aureus whereas E.
coli and P. aeruginosa were Gram-negative bacterial strains
and antifungal activity towards A. niger at a concentration of
40 µg and synthesized compounds has been compared with

A series of new substituted cyclohexenone derivatives have been
synthesized by the reaction of various substituted chalcones with
ethylacetoacetate. Some new N-(4-(3-aryl-acryloyl)phenyl)cyclo-
propane carboxamide were prepared by Claisen-Schmidt condensation
method in presence of sodium hydroxide in ethanol solvent under
stirring. The synthesized compounds were characterized by their
spectral (IR, NMR, Mass) data and screened for their antimicrobial
activities against Gram-positive and Gram-negative bacteria by using
standard antimicrobial drugs.

A B S T R A C T



standard drugs. Standard drugs like ampicillin, chloramphe-
nicol, norfloxacin and griseofulvin were used for comparison
purpose.

E X P E R I M E N T A L

Melting points were taken in open capillary tubes are
uncorrected. IR spectra (cm-1) were recorded on Shimadzu-
435-IR spectrophotometer and 1H NMR spectra on Bruker
spectrometer (400 MHz) using TMS as an internal standard,
chemical shift in δ ppm.

General procedure for the preparation of N-(4-(3-(4-
methoxyphenyl)acryloyl)phenyl)cyclopropane carboxa-
mide (1a-k): A mixture of N-(4-acetylphenyl)cyclopropane
carboxamide 0.5 g (0.01 mol) with 4-methoxy benzaldehydes
0.33 g/0.29 mL (0.01 mol) using Claisen-Schmidt conden-
sation method in presence of 40 % NaOH using methanol as a
solvent at room temperature under stirring for 8 h. Reaction
was monitored by TLC. Reaction mass was poured into chilled
water. Product was filtered and dried. It was recrystallized from
ethanol. Yield 81.25 %, m.p.: 164 °C, Elemental analysis calcu-
lated for C20H19NO3 Requires: C-74.75 %; H-5.96 %, N-4.36 %;
O-14.94 %, Found: C-74.70 %; H-5.93; N-4.31 %; O-14.91 %.

N-(4-(3-(4-Methoxyphenyl)acryloyl)phenyl)cyclopro-
pane carboxamide (1a-k): Yield 81.25 %, m.p.: 164 °C; IR
(KBr, νmax, cm–1): alkane C-H str. (asym.) 2938, C-H def.

(asym.) 1417, C-H o.o.p. (def) 1352, aromatic C-H str. 3040,
C=C str. 1598, 1511, amine C-N str. 1294, N-H str. 3241, ether
C-O-C str. 1256, ketone C=O str. 1658, vinyl CH=CH str. 3040;
1H NMR (CDCl3): δ 0.80-1.51, (m, 5H, cyclopropane), 3.748
(s, 3H, -OCH3), 7.19 & 7.37 (d-d, 2H, CH=CH), 6.85-7.86
(m,8H, Ar-H), 10.48 (s, 1H, 2° amide), Mass m/z 322.5 (M+);
m.f.: C20H19NO3.

General procedure for the preparation of ethyl-4'-
(cyclopropane carboxamido-N-yl)-5-ary-3-oxo-3,4,5,6-
tetrahydro-biphenyl-4-carboxylate (2a-k): A mixture of N-
{4-[3-(4-Methoxyphenyl)acryloyl]phenyl}cyclopropane
carboxamide 0.5 g (0.01 mol), ethylacetoacetate 0.4 g (0.02
mol) and sodium ethoxide 0.22 g (0.02 mol) were dissolved
in ethanol. The whole reaction mass was refluxed for 10 h.
The reaction mixture was poured into crushed ice and acidified
with dilute HCl. Solid separated was filtered and recrystallized
from ethanol. Yield 78.65 %, m.p.: 223 °C. Elemental analysis
calculated for C26H27NO5 ; Requires : C-72.04 %; H-6.28 %;
N-3.23 %; O-18.45 %; Found : C-72.01 %; H-6.27; N-3.20 %;
O-18.41 %. Similarly, other ethyl-4'-(cyclopropane carboxa-
mido-N-yl)-5-aryl-3-oxo-3,4,5,6-tetrahydro-biphenyl-4-
carboxylate were prepared (Scheme-I). The physical data are
recorded in Table-1.

Ethyl-4'-(cyclopropane carboxamido-N-yl)-5-ary-3-
oxo-3,4,5,6-tetrahydro-biphenyl-4-carboxylate (2a-k):
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TABLE-1 
CHARACTERIZATION DATA OF THE COMPOUNDS 2a-l 

Nitrogen (%) Compound No. R m.f. m.w. m.p. (°C) Yield (%) 
Found Calcd. 

2a -C6H5 C25H25NO4 403.47 254 74.21 3.44 3.47 
2b -4-OCH3-C6H4 C26H27NO5 433.50 223 78.65 3.20 3.23 
2c -4-N(CH3)2C6H4 C27H30N2O4 446.54 187 80.13 6.24 6.27 
2d -C4H3O C23H23NO5 393.43 184 78.54 3.55 3.56 
2e -2-Cl-C6H4 C25H24ClNO4 437.92 155 77.12 3.18 3.20 
2f -4-F-C6H4 C25H24FNO4 421.46 180 70.45 3.31 3.32 
2g -4-OH-C6H4 C25H25NO5 419.47 191 72.45 3.30 3.34 
2h -4-OH-3-OCH3-C6H3 C26H27NO6 449.19 184 75.65 3.09 3.12 
2i -2-OH-C6H4 C25H25NO5 419.47 188 71.45 3.32 3.34 
2j -2-NO2-C6H4 C25H24N2O6 448.47 180 69.52 6.23 6.25 
2k -4-Cl-C6H4 C25H24ClNO4 437.92 157 76.81 3.17 3.20 
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Yield 78.65 %, m.p.: 223 °C IR (KBr, νmax, cm–1): alkane C-H
str. (asym.) 2937, aromatic C=C str. 1511, 1586, C-H i.p. (def)
1179, ester C=O str. 1738, amide C=O 1649, cyclohexenone
C=O str. 1246, C=O str. 1738, 1H NMR (DMSO): δ 0.81-1.80,
(m, 5H, Cyclopropane), 3.73 (s, 3H, -OCH3), 2.99-3.11 (d,
2H, cyclohexenone ring), 1.50 & 4.07 (t, q, 5H,OEt), 3.35-
3.45 (m, 2H, cyclohexenone ring), 10.44 (s, 1H, 2° amide),
6.53-7.69 (m,9 H, Ar-H). Mass m/z 434 (M+), m.f.: C26H27NO5.

R E S U L T S A N D   D I S C U S S I O N

The synthesis of N-(4-(3-aryl-acryloyl)phenyl)cyclopro-
pane carboxamide (1a-k) and ethyl-4'-(cyclopropane carbo-
xamido-N-yl)-5-ary-3-oxo-3,4,5,6-tetrahydro-biphenyl-4-
carboxylate (2a-k) was carried out in two steps, first by the
condensation of N-(4-acetylphenyl)cyclopropane carboxa-
mide) with different aromatic aldehydes by Claisen-Schmidt
condensation in presence base catalyst to give chalcone deriva-
tives (1a-k), which in next step were refluxed with ethylaceto-
acetate to yield cyclohexenone derivatives [(Type-II) (Scheme-
I)]. The formulae of the selected compounds were confirmed
by the Elemental analysis and their structures were determined
by IR, 1 H NMR and mass spectral data.

Antibacterial activity: It has been observed from the micro-
biological data (Table-2) that all compounds 1a-k and 2a-k
were found to be mild to moderately active against Gram-
positive and Gram-negative bacterial strains.

Antifungal activity: The antifungal data (Table-2) revealed
that compounds were least toxic to the fungal strain. However
mild activity was shown by the compounds against A. niger.
The antibacterial activity was compared with standard drug
viz. ampicillin, chloramphenicol, norfloxacin and antifungal
activity was compared with standard drug viz. griseofulvin.

Conclusion

The current study leads to a convenient synthetic method
for the synthesis of new compounds which show significant
antibacterial and antifungal activities. Further investigation
with appropriate structural modification of the above comp-
ounds may result in therapeutically useful products.

TABLE-2 
ANTIMICROBIAL ACTIVITY 

Zone of inhibition (mm) 
Compound No. 

E. coli B. subtilis P. aeruginosa S. aureus A. niger 
2a 13 11 13 14 12 
2b 11 16 11 13 13 
2c 13 15 13 11 11 
2d 13 13 14 12 12 
2e 10 12 12 13 13 
2f 11 12 13 12 17 
2g 13 11 15 13 15 
2h 14 14 13 16 12 
2i 16 13 12 14 11 
2j 15 15 19 15 12 
2k 12 17 12 14 14 

Ampicillin 17 18 19 12 0 
Chloramphenicol 15 17 17 13 0 

Norfloxacin 16 16 15 15 0 
Griseofulvin 0 0 0 0 15 
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