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INTRODUCTION

The chemistry of chalcones (á, â-unsaturated car-
bonyl compounds) are potential precursors for the syn-
thesis of variety of biodynamic heterocyclic com-
pounds.[1-6] The Michael addition reaction is very use-
ful for carbon-hetero atom and C-C bond formation.[7-

10] Recently, synthesized cyclohexenones derivatives
were reported as antibacterial agents.[11-12] The investi-
gation of indazole derivatives showed analgesic, maxi-
mum electroseizure and anti-inflammatory activities.[13-

16] In view of the above observations and in continua-
tion work on the synthesis of bioactive heterocyclic
compounds,[17] it was thought to synthesize some new
different of cyclohexenones and indazole derivatives.

RESULT AND DISCUSSION

Ethyl acetoacetate and acetyl acetone reacts with
chalcones system resulting in a variety of compounds
viz. Michael adduct, pyrylium salt or cyclohexenone
derivatives depending on the experimental conditions
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The á, â- unsaturated carbonyl compounds have been converted into the
corresponding 3, 5-diaryl-6-carboethoxy, and 6-acetoxy cyclohex-2-en-1-
ones by the Michael condensation with ethyl acetoacetate and acetyl ac-
etone in presence of ethanolic piperidine. These 6-carboethoxy cyclohex-2-
en-1-ones (II) treated with hydrazine hydrate in ethanolic-acetic acid to
yield corresponding indazoles (IV). The newly synthesized compounds
were established on the basis of spectral analysis and have been screened
for their antibacterial activity.  2009 Trade Science Inc. - INDIA

employed. Cylcohexenone derivatives have been iso-
lated by the Michael addition of ethyl acetoacetate to
chalcone followed by internal claisen condensation in
presence of either dry K

2
CO

3
, and acetone or ethanolic

piperidine. The cyclohexenone derivatives on treatment
with hydrazine hydrate afforded indazoles with have
shown significant biological activity.

The starting substituted chalcones[6] (Ia-j) were pre-
pared by Claisen-Schimdt condensation using appro-
priate acetophenones and aldehydes in ethanolic alka-
line solution (NaOH/KOH).

The compounds (Ia-j) up on treatment with ethyl
acetoacetate and acetyl acetone in presence of ethanolic
piperidine furnish the title compounds (SchemeI). The
formation of cyclohexenones exclusively in the above
Michael addition is in marked contrast with the Michael
condensation chalcones. The products were confirmed
by its spectral analysis. Appearance of IR bands at
3250-3150 cm-1(-OH), 1720-1710cm-1 (ester >CO)
and 1645cm-1(unsaturated >C=O) supported the struc-
tures. In 1H NMR signal at ä 10.5-11.5 ppm indicates
the presence of phenolic �OH. The multiplate at ä 7.05-
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8.46 ppm to the aromatic protons. The singlet (III),
triplet and quartet (II) signals at lower field region re-
vealed the presence of acetoxy and carboethoxy groups
in products. These 6-carboethoxy cyclohex-2en-1-
ones (II) are treated with hydrazine hydrate in ethanolic
acetic acid gave the corresponding indazoles (IV)
(Scheme-I). The IR spectrum showed bands at 1730-
1725 cm-1 and 3300-3250 cm-1 of 5-membered ã-ring.
The PMR spectrum revealed the absence of
carboethoxy group and presence of �NH protons of
lactum ring. All the synthesized compounds were
screened for antibacterial activity.

EXPERIMENTAL

Melting points were determined in open capillary
tubes and are uncorrected. All the chemicals and sol-
vents used for laboratory grade and solvents were pu-
rified. Completion of the reaction was monitored by
Thin Layer Chromatography on pre-coated sheets of
silica gel-G. IR spectra were recorded in KBr (cm-1)
on FTIR-SCIMADZU spectrometer. PMR spectra
were recorded in DMSO-d

6
 on AVANCE 300 MHz

spectrometer using TMS as an internal standard.

General procedure for 6-carboethoxy-3-
(sub.phenyl)-5-(2-methoxy-1-napthyl)-cyclohex-2-
en-1-ones (IIa-h)

A mixture of chalcone (I) (0.001 Mole), acetoace-
tic ester (0.003 Mole) was dissolved in ethanol (15 ml)
and few drops of piperidine was added to it, the mix-
ture was refluxed for 3 hrs. After completion of the re-
action (monitored by TLC), mixture was cooled to room
temperature then poured into ice cold water. Solid get
separated out, filtered, dried and recrystallised from
suitable solvent.
IIa: IR(KBr cm-1): 3184 (-OH), 1718 (-C=O, ester),
1648 (-C=O, unsaturated), 1598 (-C=C) cm-1;
NMR(DMSO-d

6
): ä 10.62 (s, 1H, OH), ä 6.81 (s,

1H, -C=C-H), ä 7.1-8.42 (m, 12H, Ar-H ), ä 4.16 (q,
2H, -CH

2
CH

3 
)

,
ä 2.91 (s, 3H, OCH

3
), ä 2.21 (s, 3H,

CH
3
 ), ä 1.12 (t, 3H, -CH

2
CH

3
) ppm

IIb: IR(KBr cm-1): 3181 (-OH), 1711 (-C=O, ester),
1646 (-C=O, unsaturated), 1596 (-C=C) cm-1;
NMR(DMSO-d

6
): ä 10.82 (s, 1H, OH), ä 6.86 (s,

1H, -C=C-H), ä 7.14-8.41 (m, 12H, Ar-H ), ä 4.19
(q, 2H, -CH

2
CH

3 
)

,
ä 3.06 (s, 3H, OCH

3
), ä 1.15 (t,

3H, -CH
2
CH

3
) ppm.

General procedure for 6-acetoxy-3-(sub.phenyl)-
5-(2-methoxy-1-napthyl)-cyclohex-2en-1-ones
(IIIa-j)

A mixture of chalcone (I) (0.001 Mole), acetyl ac-
etone (0.003 Mole) was dissolved in ethanol (15 ml)
and few drops of piperidine was added to it, the mix-
ture was refluxed for 3 hrs. After completion of the re-
action (monitored by TLC), mixture was cooled to room
temperature then poured into ice cold water. Solid sepa-
rates out, filtered, dried and recrystallised from suitable
solvent.
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Substituents:

Entry R1 R2 R3 R 

a H CH3 Cl 

b I H Cl 

c H H Cl 

d I H CH3 

e Br H Cl 

H3CO

 

f H H CH3 

g Br H CH3 

h I H I 

i I CH3 Cl 

j Br H Br 

H3CO

 

SCHEME 1
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IIIa: IR(KBr cm-1): 3182.5 (-OH), 1685 ( -C=O,
COCH

3
), 1646 (C=O, unsaturated), 1595 (-C=C) cm-

1; NMR(DMSO-d
6
): ä 10.68 (s, 1H, OH), ä 6.91 (s,

1H, -C=C-H), ä 7.13-8.36 (m, 12H, Ar-H ), ä 3.21
(q, 3H, -COCH

3 
)

,
ä 2.78 (s, 3H, OCH

3
), ä 2.24 (s,

3H, CH
3
 ) ppm

IIIc: IR(KBr cm-1): 3192.5 (-OH), 1681 ( -C=O,
COCH

3
), 1645.41(C=O, unsaturated), 1598 (-C=C)

cm-1; NMR(DMSO-d
6
): ä 10.75 (s, 1H, OH),  ä 6.88

(s, 1H, -C=C-H), ä 7.14-8.41 (m, 13H, Ar-H ), ä
3.11 (q, 3H, -COCH

3 
)

,
ä 2.69 (s, 3H, OCH

3
) ppm.

General procedure for 4-(sub.phenyl)-6-(2-
methoxy-1-napthyl)-tetrahydro-2H-indazoles (IVa-
h)

A mixture of compound (II) (0.001 Mole), hydra-
zine hydrate (0.002 Mole) was added in ethanolic ace-
tic acid (20 ml). The reaction mixture was refluxed for

4 hrs on water bath. After completion of the reaction
(checked by TLC), excess of alcohol distilled off, resi-
due was filtered and washed with cold water. The solid
thus separated was collected and crystallized from
proper solvent.

Similarly, all other compounds were prepared and
analytical data was given in TABLE 1.
IVa: IR(KBr cm-1): 3362, 3296 (-NH), 3189 (-OH),
1726 (-C=O, ã-ring), 1595 (-C=C) cm -1;
NMR(DMSO-d

6
): ä 10.76 (s, 1H, OH), ä 9.61 (s,

1H, NH), ä8.56 (s,1H,NH),  ä 6.98 (s, 1H, -C=C-
H), ä 7.18-8.32 (m, 11H, Ar-H ), ä 3.05 (s, 3H,
OCH

3
), ä 2.26 (s, 3H, CH

3
 ) ppm

IVb: IR(KBr cm-1): 3371, 3287 (-NH), 3202 (-OH),
1728.43 (-C=O, ã-ring), 1596 (-C=C) cm -1;
NMR(DMSO-d

6
): ä 11.02 (s, 1H, OH), ä 9.56 (s,

1H, NH), ä8.46 (s, 1H ,NH),  ä 6.89 (s, 1H, -C=C-
H), ä 7.14-8.21 (m, 11H, Ar-H ), ä 3.01 (s, 3H, OCH

3
)

ppm
IVc: IR (KBr cm-1): 3358, 3291 (-NH), 3194 (-OH),
1722 (-C=O, ã-ring), 1592 (-C=C) cm -1;
NMR(DMSO-d

6
): ä 10.52 (s, 1H, OH), ä 9.51 (s,

1H, NH), ä8.41 (s,1H,NH), ä 6.86 (s, 1H, -C=C-H),
ä 7.12-8.28 (m, 12H, Ar-H ), ä 2.98 (s, 3H, OCH

3
)

ppm

Biological activity

All the synthesized compounds were screened for
their antibacterial activity against S.aureus and E.Coli
at various concentrations such as 25, 50 and 100ìg/
ml. The activity was carried out using cup-plate
method.[18] The zone of inhibition was measured in mm.
and DMSO was used as solvent .The activities of the
compounds were compared with standard Ampicillin
drug (TABLE 1).

CONCLUSION

In the present paper we reported a series of novel
substituted cyclohexenones and their derivatives by
above mentioned methods. All the synthesized com-
pounds gave satisfactory spectral and analytical data
.The newly synthesized compounds were screened for
antibacterial activity. It was also concluded that com-
pounds cyclohexenone derivatives IIb, IId, IIe, IIh,
IIId, IIIg, IIIh, and indazole derivatives IVb, IVd, IVe,

Analytical Data Antimicrobial activity* 

Entry Mol. Formula 
Yield 
(%) 

M.P 
ºC 

S.aureus E.coli 

IIa C27 H25 O5 Cl 65 156 16 14 

IIb C26 H22 O5 I Cl 68 172 21 18 

IIc C26 H23 O5  Cl 69 132 11 14 

IId C27 H25 O5  I 66 185 16 17 

IIe C26 H22 O5  Br Cl 65 144 20 15 

IIf C27 H26 O5 64 176 11 10 

IIg C27 H25 O5  Br 66 162 13 15 

IIh C26 H22 O5  I2 67 191 19 20 

IIIa C26 H25 O4 Cl 66 128 16 12 

IIIb C25 H20 O4I Cl 65 155 12 09 

IIIc C25 H21 O4 Cl 67 140 15 14 

IIId C26 H23 O4  I 62 180 19 16 

IIIe C25 H20 O4  Br Cl 65 202 13 16 

IIIf C26 H24 O4 64 176 11 14 

IIIg C26 H23 O4  Br 62 151 18 17 

IIIh C25 H20  I2 66 212 20 22 

IIIi C26 H22 O4 I Cl 68 163 16 14 

IIIj C25 H20  Br2 69 174 14 17 

IVa C25 H23 O3N2 Cl 65 179 18 15 

IVb C24 H20 O3N2I Cl 66 210 22 19 

IVc C24 H21 O3N2 Cl 64 158 19 12 

IVd C25 H23 O3 N2 I 68 160 22 20 

IVe C24 H20 O3 N2 Cl 65 192 23 19 

IVf C25 H24 O3 N2 64 225 20 16 

IVg C25 H23 O3 N2 Br 62 184 21 19 

IVh C24 H20 O3 N2 I2 66 172 24 20 

Ampicillin( Standard ) 32 26 

 

TABLE 1 : Analytical and antibacterial data of synthesized
compounds.

*Diameter of Zone of inhibition measured in mm
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IVg and IVh were showed moderate to good active.
The activity of above compounds significant against

bacterial strains. This might be due to presence of halo
groups in aryl nucleus, none can reach the activity of
standard drug.
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