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ABSTRACT

The a, B- 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-
etonein presence of ethanolic piperidine. These 6-carboethoxy cyclohex-2-
en-1-ones (I1) treated with hydrazine hydrate in ethanolic-acetic acid to
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yield corresponding indazoles (IV). The newly synthesized compounds
were established on the basis of spectral analysis and have been screened

for their antibacterial activity.

INTRODUCTION

The chemistry of chalcones(a, B-unsaturated car-
bonyl compounds) are potentia precursorsfor the syn-
thesis of variety of biodynamic heterocyclic com-
pounds.*® TheMichael additionreactionisvery use-
ful for carbon-hetero atom and C-C bond formation.”
19 Recently, synthesized cyclohexenones derivatives
werereported asantibacterial agents*+'2 Theinvesti-
gation of indazol e derivatives showed and gesic, maxi-
mum el ectrosa zureand anti-inflammatory activities™
18 1n view of the above observationsandin continua-
tion work on the synthesis of bioactive heterocyclic
compounds,*” it wasthought to synthesize some new
different of cyclohexenonesand indazolederivatives.

RESULT AND DISCUSSION

Ethyl acetoacetate and acetyl acetonereactswith
chalcones system resulting in avariety of compounds
viz. Michael adduct, pyrylium salt or cyclohexenone
derivatives depending on the experimenta conditions
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employed. Cylcohexenone derivatives have beeniso-
lated by the Michael addition of ethyl acetoacetateto
chal conefollowed by internal claisen condensationin
presenceof either dry K,CO,, and acetoneor ethanolic
piperidine. The cyd ohexenonederivativeson treatment
with hydrazine hydrate afforded indazoles with have
shownsgnificant biologicd activity.

Thestarting substituted cha cones® (laj) werepre-
pared by Clai sen-Schimdt condensation using appro-
priate acetophenonesand a dehydesin ethanolic aka-
line solution (NaOH/K OH).

The compounds (I a-j) up ontreatment with ethyl
acetoacetate and acetyl acetonein presenceof ethanolic
piperidinefurnish thetitle compounds (Schemel). The
formation of cyclohexenonesexclusively intheabove
Michad additionisin marked contrast with theMichadl
condensation cha cones. The productswere confirmed
by its spectral analysis. Appearance of IR bands at
3250-3150 cmr}(-OH), 1720-1710cm’* (ester >CO)
and 1645cm ™ (unsaturated >C=0) supported the struc-
tures. In*H NMR signd at 6 10.5-11.5 ppm indicates
the presenceof phenolic—OH. Themultiplateat 6 7.05-
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8.46 ppm to the aromatic protons. The singlet (111),
triplet and quartet (1) signalsat lower field region re-
ved ed thepresence of acetoxy and carboethoxy groups
in products. These 6-carboethoxy cyclohex-2en-1-
ones(l1) aretreated with hydrazine hydratein ethanolic
acetic acid gave the corresponding indazoles (1V)
(Scheme-Il). TheIR spectrum showed bands at 1730-
1725 cm* and 3300-3250 cm* of 5-membered y-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 antibacteria activity.
R1
R, or|| R
R3
NCHI
AAE, EtOH- Acetyl acetone,
Piperidine | EtOH-Piperidine
R, Ry
R, O OH R2 O OH
Il (a-h) COOC,Hs COCH;
O 0]
NH,NH, H,0
R, lEtOH,Aceticacid
R, OH
R3
O
IV (a-h) HN~NH
Substituents:
Entry Ry R, R3 R
a H CH;3 Cl
b | H cl Heea
c H H cl O
d | H  CH ¢ )
e Br H Cl
f H H CH;3
g Br H CHs HeCQ
h I H I Q
i | CH; Cl O
J Br H Br
SCHEME1
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EXPERIMENTAL

Meélting pointsweredetermined in open capillary
tubesand are uncorrected. All the chemicalsand sol-
ventsused for |aboratory grade and solvents were pu-
rified. Compl etion of the reaction was monitored by
Thin Layer Chromatography on pre-coated sheets of
silicagel-G. IR spectrawere recorded in KBr (cm™)
on FTIR-SCIMADZU spectrometer. PMR spectra
were recorded in DM SO-d, on AVANCE 300 MHz
spectrometer usng TMSasaninternal standard.

General procedure for 6-carboethoxy-3-
(sub.phenyl)-5-(2-methoxy-1-napthyl)-cyclohex-2-
en-1-ones(l1a-h)

A mixtureof chalcone(l) (0.001 Mole), acetoace-
ticester (0.003 Mole) wasdissolved inethanol (15ml)
and few dropsof piperidinewasadded toiit, the mix-
turewasrefluxedfor 3 hrs. After completion of there-
action (monitored by TLC), mixturewascooled toroom
temperaturethen poured into i ce cold water. Solid get
separated out, filtered, dried and recrystallised from
uitablesolvent.
lla: IR(KBr cm®): 3184 (-OH), 1718 (-C=0, ester),
1648 (-C=0, unsaturated), 1598 (-C=C) cm;
NMR(DMSO-d,): 6 10.62 (s, 1H, OH), & 6.81 (s,
1H,-C=C-H), 5 7.1-8.42 (m, 12H,Ar-H), 5 4.16 (q,
2H, -CH,CH,) 5 291 (s, 3H, OCH,), 6 2.21 (s, 3H,
CH,), 8 1.12 (t, 3H, -CH,CH,) ppm
[1b: IR(KBr cm?): 3181 (-OH), 1711 (-C=0, ester),
1646 (-C=0, unsaturated), 1596 (-C=C) cm;
NMR(DMSO-d,): 6 10.82 (s, 1H, OH), & 6.86 (s,
1H, -C=C-H), § 7.14-8.41 (m, 12H, Ar-H ), 4 4.19
(9, 2H, -CH,CH,) 3 3.06 (s, 3H, OCH,), 6 1.15 (¢,
3H, -CH,CH,) ppm.

General procedurefor 6-acetoxy-3-(sub.phenyl)-
5-(2-methoxy-1-napthyl)-cyclohex-2en-1-ones
(Ilaj)

A mixtureof chalcone(l) (0.001Moale), acetyl ac-
etone (0.003 Mole) wasdissolved in ethanol (15 ml)
and few dropsof piperidinewasadded toiit, the mix-
turewasrefluxedfor 3 hrs. After completion of there-
action (monitored by TLC), mixturewascooled toroom
temperaturethen pouredintoice cold water. Solid sepa-
ratesout, filtered, dried and recrystal lised from suitable
solvent.
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TABLE 1: Analytical and antibacterial data of synthesized
compounds.

Analytical Data Antimicrobial activity*

Entry  Mol. Formula \Ecl,/il)d h{’ICP S.aureus E.coli
lla Cy7Hxs Os Cl 65 156 16 14
I1b Cy Hz Os1 Cl 68 172 21 18
llc Cy Hz3 Os Cl 69 132 11 14
Id Cy7Has Os | 66 185 16 17
lle CyxH»OsBrCl 65 144 20 15
If Cu7 Hz6 Os 64 176 11 10
Ig Cy7Ha5 Os Br 66 162 13 15
Ih Cos Ha Os 1, 67 191 19 20
Ila Cas Has O, Cl 66 128 16 12
I11b Cas Hyo Oyl Cl 65 155 12 09
Illc Cxs Hy O, Cl 67 140 15 14
Inid Cy Hxz Oy | 62 180 19 16
Ille  CxHxO,BrCl 65 202 13 16
Inf Ca6 H24 O4 64 176 11 14
Ig Cy Hz3 O, Br 62 151 18 17
I11h CxsHy 12 66 212 20 22
i CosHp O, 1 Cl 68 163 16 14
I1j Cos Hyp Bra 69 174 14 17
IVa  CyHx OsN, Cl 65 179 18 15
IVb  CyuHxpOsNICl 66 210 22 19
IVc Ca4Hy OsN, Cl 64 158 19 12
Ivd Cos His OsN; | 68 160 22 20
IVe  CyHypO3N,Cl 65 192 23 19
IVf Cas Haa O3 N, 64 225 20 16
IVg CxHxsOsN,Br 62 184 21 19
IVh  CauHxpO3N; I 66 172 24 20

Ampicillin( Sandard ) 32 26

*Diameter of Zoneof inhibition measuredin mm

Illa IR(KBr cm?): 3182.5 (-OH), 1685 ( -C=0,
COCH,), 1646 (C=0, unsaturated), 1595 (-C=C) cnmv
1 NMR(DMSO-d,): § 10.68 (s, 1H, OH), 5 6.91 (s,
1H, -C=C-H), 6 7.13-8.36 (m, 12H, Ar-H), 6 3.21
(9, 3H, -COCH,) 8 2.78 (s, 3H, OCH,), 5 2.24 (s,
3H, CH,) ppm
lllc: IR(KBr cm?): 3192.5 (-OH), 1681 ( -C=0,
COCH,), 1645.41(C=0, unsaturated), 1598 (-C=C)
cm™; NMR(DMSO-d,): 6 10.75 (s, 1H, OH), 6 6.88
(s, 1H, -C=C-H), 6 7.14-8.41 (m, 13H, Ar-H ), &
3.11(q, 3H, -COCH,) 5 2.69 (s, 3H, OCH,) ppm.
General procedure for 4-(sub.phenyl)-6-(2-
methoxy-1-napthyl)-tetrahydro-2H-indazoles(l Va-
h)

A mixtureof compound (I1) (0.001 Mole), hydra-

Zine hydrate (0.002 Mol e) was added in ethanolic ace-
ticacid (20 ml). Thereaction mixturewasrefluxed for
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4 hrson water bath. After completion of thereaction
(checked by TLC), excessof alcohol distilled off, resi-
duewasfiltered and washed with cold water. Thesolid
thus separated was collected and crystallized from
proper solvent.

Similarly, al other compoundswere prepared and
anaytica datawasgiveninTABLE 1.
IVa: IR(KBr cmt): 3362, 3296 (-NH), 3189 (-OH),
1726 (-C=0O, y-ring), 1595 (-C=C) cm¥;
NMR(DMSO-d,): 6 10.76 (s, 1H, OH), & 9.61 (s,
1H, NH), 68.56 (s,2H,NH), 6 6.98 (s, 1H, -C=C-
H), 5 7.18-8.32 (m, 11H, Ar-H ), & 3.05 (s, 3H,
OCH,), 8 2.26 (s, 3H, CH, ) ppm
IVb: IR(KBr cml): 3371, 3287 (-NH), 3202 (-OH),
1728.43 (-C=0, y-ring), 1596 (-C=C) cmY;
NMR(DMSO-d,): 6 11.02 (s, 1H, OH), & 9.56 (s,
1H, NH), 68.46 (s, 1H ,NH), 5 6.89 (s, 1H, -C=C-
H), 5 7.14-8.21 (m, 11H,Ar-H), § 3.01 (s, 3H, OCH,)
ppMm
IVc: IR (KBrcnr?): 3358, 3291 (-NH), 3194 (-OH),
1722 (-C=0, vy-ring), 1592 (-C=C) cm¥;
NMR(DMSO-d,): 6 10.52 (s, 1H, OH), 6 9.51 (s,
1H, NH), 58.41 (s,1H,NH), 8 6.86 (s, 1H, -C=C-H),
6 7.12-8.28 (m, 12H, Ar-H ), 6 2.98 (s, 3H, OCH,)
ppMm
Biological activity

All the synthes zed compoundswere screened for
their antibacterial activity against Saureusand E.Coli
at various concentrations such as 25, 50 and 100ug/
ml. The activity was carried out using cup-plate
method.l*® Thezone of inhibition wasmeasuredinmm.
and DM SO was used as solvent . Theactivities of the
compoundswere compared with ssandard Ampicillin
drug (TABLE 1).

CONCLUSION

In the present paper wereported aseries of novel
substituted cyclohexenonesand their derivatives by
above mentioned methods. All the synthesized com-
pounds gave satisfactory spectral and analytical data
.Thenewly synthesized compoundswere screened for
antibacterid activity. It was also concluded that com-
pounds cyclohexenone derivatives b, I1d, lle, 1lh,
[11d, 1lIg, llTh, and indazolederivatives Vb, IVd, I Ve,
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IV gand 1V hwere showed moderateto good active.

Theactivity of abovecompoundssgnificant against
bacteria strains. Thismight bedueto presenceof halo
groupsin aryl nucleus, none can reach the activity of
standard drug.
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