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ABSTRACT

Indazolone nucleus is present in various therapeutically important drug
candidates. Chalcones are possessing versatile pharmacological activities
like anti-inflammatory, antifungal, antibacterial, antioxidant, cytotoxic, an-
ticancer, antimalarial. While the bromoacetophenone nucleus bears very
good antimicrobial activity. With consideration of all these facts we syn-
thesized new derivatives of bromo acetophenone nucleus, which reacts
with aromatic aldehydesto obtained chalcone. Thiswasfurther derivatized
to indazolone. All synthesized compounds were confirmed by spectral
data and elemental analysis. The synthesized compounds were screened
for antibacterial activity against Saphylococcus epidermidis, Saphylo-
coccus aureus, Escherichia coli, Pseudomonas aeruginosa and antifun-
gal activity against A. niger. All synthesized compounds showed good to
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moderate antimicrobial activity.

INTRODUCTION

Sincemany yearsbromo acetophenonenucleushas
received remarkabl e attention dueto associated with
varioustherapeutic activitieslike antibacterial™™, anti-
cancer@, anti-HIVE, anti-leishmaniad® etc. Cha cones
are subject of attention for research community. There
isextensveanaysisgoing oninthisparticular molecule
duetoitswiderangeof pharmacologica activitieslike
anti-inflammeatory, antifungd , antibacterid,, antioxidant,
cytotoxic, antimalarid®, antimitotic and many more. A
number of heterocyclesare synthesized from cha cone,
which aso shown avariety of pharmacological activi-
ties. Indazole, afive member, nitrogen containing ring
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system exhibitsavariey of pharmacological activities
likeanticancer®®, antiasthametic”, antipyretic®, antivi-
ra®, antimicrobia?, tyrosinkinaseinhibitor. Indazole
isalso acorepart of varioushbioactive moleculeslike
Adjudin, aphasethree moleculefor male human con-
traceptivepill. lodidamine, antichemotherapy drug that
inhibit aerobic glycolysiscancer. Taking al these con-
Sderationinto account with versatile propertiesof chd-
cone, cyclohexenoneandindazolederivatives, wehave
synthesized mol eculeswith hopeto get better antimi-
crobia agents. By considering thesefactswecomeon
conclusion and report the synthesis of various chalcones
from 1-(3,5-dibromo-2-hydroxy-4 methyl phenyl)
ethanone and further derivatised into respective
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indazol oneviaintermediate cyclohexenone.
Chemistry

1-(3,5-Dibromo-2-hydroxy-4 methyl phenyl)-
ethanone (1) react with substituted acetophenonesin
40% K OH to obtained chal cones (2a-2j). Chal cones
are converted into corresponding cyclohexenone de-
rivatives(3a-3)) by reaction with ethyl acetoacetate and
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potassium carbonate in acetone, which further reacts
with hydrazinehydratewith cata ytic amount of glacia
acetic acid in ethanol asasolvent, at reflux temperature
to convert intoindazol e derivatives (4a-4j). The con-
stitution of the synthesized products have been charac-
terized by using dementd anayss, infrared spectros-
copy and *H-nuclear magneti c resonance spectroscopy
and further supported by mass spectroscopy.

N~NH

(32-3)) (4a-4j)

Reaction condition : (I)Substituted aldehyde, 40% K OH, ethanol, 25°C, 18hrs(R =different substitution) (I 1) ethylacetoacetate,
K,CO,, acetone,reflux, 18hrs. (I11) hydrazine hydrate (80%),catalytic glacial aceticacid, reflux, 6hrs

TABLE 1: 6-(3,5-Dibromo-2-hydr oxy-4-methylphenyl)-4-substituted phenyl- 2, 3a, 4,5-tetr ahydr o-3Hindazol-3-ones (4a-4j)

Sr No. Compound Name R= Molecular Formula Molecular Weight Yield Meéelting Point Ry
1 4a CeHs- CyoH16BrN,O, 476 2% 220°C 05
2 4b 3-Br- CgHy4- CuoH15BrsN,O; 555 60% 190°C 0.57
3 4c 2-Cl-CgH.- Cu0H15Br,CIoN,O, 510 68% 160°C 0.59
4 4d 4-Cl-CgHy- Cu0H15Br,CIoN,O, 510 70% 198°C 0.52
5 de 4-N(CH3)-CeHs-  CroH2BrN3zO, 519 65% 154°C 0.67
6 4f 4-OCH3-C¢H,4 Cy1H1BrN,O3 506 75% 140°C 0.70
7 49 3,4-OCH3-CeHy  CpoHp0BrNO4 536 60% 170°C 0.45
8 4h 2-NO-CgHy- CaoH15BraN304 521 58% 182°C 0.30
9 4 3-NO-CgHy- CaoH15BraN304 521 60% 198°C 0.38
10 4 4-OH-CgHy4- CaoH16BraNO3 492 70% 167°C 0.54

Antimicrobial activity

Theantimicrobid activity wasassayed by usngthe
disc diffuson method. Newly synthesized compounds
werescreenedinvitrofor their antimicrobial activity
against four bacterial strains such Saphylococcus
epidermidis, Saphylococcus aureus, Escherichia
coli, Pseudomonasaeruginosa and fungi Aspergillus
niger at 40 ug/mL concentration. Standard drugslike
Amoxicillin and Greseoful vin were used for the com-
parison purpose. Theobtained resultsfor compounds
4da-4j arerecorded TABLE 4.

Experimental procedure

All chemicalsused in thisstudy were purchased
from Spectrochem limited. The melting pointswere

determined in open capillary tubesand are uncorrected.
IR spectrawere recorded on Shimadzu FT-1R-8400
spectrophotometer using KBr disc and *H NMR spec-
train DMSOd, orin CDCI,, (Chemical shiftin ppm)
on Bruker spectrometer (400 MHz) using TMSasan
internal standard. Elemental analysisof theall synthe-
sized compoundswas carried out on Euro EA 3000
elementa andyzer andtheresultsarein agreement with
thedtructureassigned. Thepurity of al compoundswas
checked by thinlayer chromatography usng TLC plates
of slicage (E.Merck G254) using.

Ethyl acetate: Hexane solvent system (7:3). Physi-
ca Constants, Spectra dataand Elemental Analysisof
synthes zed compounds4a-4j arerecorded in TABLE-
1, 2and 3 respectively.
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TABLE 2: Spectroscopic data of 6-(3,5-dibromo-2-hydroxy-4-methylphenyl)-4-substituted phenyl-2,3a,4,5-tetr ahydro-

3Hindazol-3-ones(4a-4j)

S COMP- | R(KBI) v(em™) H NMR (3ppm)
3400-3600, 2.62(1H,mCH,), 2.82(3H,5AI-CH,), 2.99(LH,m,CHy), 3.38(1H,m,CH),
1 4a 1670,1605,  3.75(1H.dd, CH), 7.01(1H,m,CHY), 7.32-7.45(5H, m, Ar-H),
1517, 760 7.52(1H.s,Ar-H) 9.39(1H,s, -CONH)
3400-3600, 2.62(1H,m,CH,), 2.82(3H,Ar-CHy), 2.99(LH,m,CHs), 3.13(1H,m,CHY), 3.74(1H,m, CH),
> 4b 1670,1605,  7.33(LH.mAr-H),7.34(1H,d Ar-H),7.48(1H.mAr-H). 7.52(1H,sAr-H), 7.58(1H, qd, Ar-H),
1517, 760 9.39(1H.5, -CONH)
3400-3600, 2 37(1H.m.CH,), 2.82(3H,5A1-CHy), 2.75(1H,m,CHy), 3.66(1H,m,CHY), 3.70(1H,m, CH),
3 4c 1670,1605,  7.01(LH.m.CH),7.14(1H,td,Ar-H),7.18(1H.dd Ar-H),7.46(1H td Ar-H), 7.52(1H s Ar-H),

1517, 760, 743

7.80(1H, dd,Ar-H), 9.39(1H,s, -CONH)

3400-3600,
1670, 1605,

1517, 760, 743

2.62(1H,m,CH,), 2.82(3H,s,Ar-CH), 2.99(1H,m,CH), 3.38(1H,m,CH),
3.74(1H,m, CH), 7.01(1H,m,CH),7.18(2H,dd,Ar-H),7.48(2H,dd,Ar-H),
7.52(1H,s,Ar-H), 9.39(1H,s, -CONH)

3400-3600, 2.62(1H,m,-CH.), 2.82(3H,5,Ar-CHj), 2.90(6H,5,N(CHs)a, 2.99(1H,m,CHy),
5 4e 1670, 1605, 3.38(1H,m,-CH),3.74(1H,m,CH),6.89(2H,dd,Ar-H), 7.01(1H,m,CH),

1517, 760 7.50(2H,dd,Ar-H),7.52(1H,s,Ar-H), 9.39(1H,s,CONH)

3400-3600, 2.10(2H,dd,Ar-H), 2.62(1H,m,CH.), 2.82(3H,s,Ar-CHs), 2.99(1H,m,CH), 3.73(3H,5,CH),
6 4f 1670, 1605, 3.38(1H,m,CH), 3.74(1H, m,CH), 7.01(1H,m,Ar-H), 7.17(2H,dd,Ar-H), 7.52(1H,s,Ar-H),

1517, 1100, 760 9.39(1H,s, CONH)

3400-3600, 2.62(1H,m,CH,), 2.82(3H,S,Ar-CH3), 2.99(1H,m,CHy), 3.32(1H,m,CH), 3.75(1H,m, CH),
7 4g 1670, 1605, 3.74(3H,5,0CH5), 3.77(3H,50CHy), 6.79(1H,dd,Ar-H), 6.80(1H,d,Ar-H), 7.01(1H,s,CH),

1517, 760 7.08(1H,s,Ar-H), 7.52(1H,5,Ar-H), 9.39(1H,s, CONH)

3400-3600, 2.82(3H,5,Ar-CHj), 3.04(1H,m,CHp), 3.41(1H,m,CH), 3.72(1H,m, CH), 3.85(1H,m,CH),
8 4h 1670, 1605, 7.01(1H,m,CH), 7.30(1H,m,Ar-H), 7.52(1H,s,Ar-H),7.61(1H,td,Ar-H), 7.65(1H,dd,Ar-H),

1517, 1100, 760  8.01(1H,dd,Ar-H), 9.39(1H,s, CONH)

3400-3600, 2.62(1H,m,CH,), 2.82(3H,5,Ar-CH3), 2.99 (1H,m,CHy), 3.74(1H,m,CH), 3.80(1H,m, CH),
9 4i 1670, 1605, 7.01(1H,m,CH), 7.52(1H,s,Ar-H),7.62(1H,m,Ar-H), 7.66(1H,mAr-H), 7.91(1H,qd,Ar-H),

1517, 1100, 760  8.15(1H,t,Ar-H), 9.39(1H,s, CONH)

3400-3600, 2.62(1H,m,CHy), 2.82(3H,5,Ar-CHz), 2.99 (1H,m,CHy), 3.38(1H,s,CH),
10 4j 1670, 1605, 3.74(1H,s, CH), 6.91(2H,dd,Ar-H), 7.01(1H,m,CH), 7.07(2H,dd,Ar-H),

1517, 760 7.52(1H,s,Ar-H), 9.39(1H,s, CONH)

(a) General procedurefor synthesisof ((2E)-1-(3,5-
dibromo-2-hydroxy-4-methylphenyl)-3-
phenylprop-2-en-1-ones(2a-2j)

Toasolution of 1-(3,5-dibromo-2-hydroxy-4 me-
thyl phenyl) ethanone (0.01mal) in ethanol (10ml) was
added asol ution of substituted aldehyde (0.01mol) in
ethanol (10ml). To thismixture40% KOH solutionin
ethanol was added drop-wiseasto makeit alkaline.
Thereaction masswas stirred for 18 hrsat room tem-
perature. Theproduct wasisolated by filtration and crys-
tallized using appropriate sol vent.

(b) General procedurefor synthesisethyl 4-(3,5-
Dibromo-2-hydr oxy-4-methylphenyl)-2-oxo-6-
susbtituted phenylcyclohex-3-ene-1-car boxylates
(3a-3)

Toadtirred solution of compound (2a-2)) (0.01mol)
in dry acetone (20ml) was added ethylacetoacetate

(0.01mol) and dry K,CO, (0.02 moal). Stirred the re-
actionmassfor 18hrsat reflux temperature. Cool down
the solution and pour onto crushedice. Neutralizewith
concentrated HCI and collect the precipitate of the
product. Filter invacuo, dried and crystallized usingan
appropriate solvent.

(c) General procedure for synthesis 6-(3,5-
Dibromo-2-hydroxy-4-methyl phenyl)- 4-substi-
tuted phenyl-2,3a,4,5tetr ahydr o-3Hindazol-3-ones
(4a-4j)

To astirred solution of cyclohexenonederivatives
(3a-3)) (0.01mal) inethanol (10ml), hydrazinehydrate
(0.01 mal) and catalytic amount of glacial aceticacid
(1ml) was adddead and stirred the reaction mass at
reflux condition for 6hrs. The solid product was sepa-
rated upon cooling which wasfiltered, dried and crys-
talizedusingethanal.
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TABLE 3: Elemental analysisof compounds6-(3,5-dibromo-
2-hydr oxy-4-methylphenyl)-4-substituted phenyl-2,3a,4,5-
tetrahydr o-3Hindazol-3-ones(4a-4j)

Elemental Analysis

Elemental Analysis

ComNng”d (Calculated) (Found)

' %C %H %O %N %C %H %O %N
4a 50.45 339 6.72 5.88 50.50 345 6.75 5.90
4b 5328 2.72 576 505 5330 2.75 580 507
4c 4704 2.96 627 549 47.09 3.02 6.30 554
4d 4704 2.96 627 549 47.10 3.05 6.35 555
4e 50.89 4.08 6.16 809 50.93 4.14 620 8.15
4 49.83 358 9.48 553 49.88 3.65 950 5.58
4g 4928 3.76 11.94 522 49.33 3.80 11.98 526
4h 46.09 2.90 12.28 8.06 46.12 2.94 12.30 8.10
4i 46.09 2.90 12.28 8.06 46.15 2.96 12.33 8.15
4 4881 328 9.75 5.69 4885 3.32 9.78 5.74

TABLE 4: Antimicrobial screening resultsof compounds
da-4

. . Antifungal
Antibacterial .
T,y activity(%)
activity (%) activity
Compound R w 2 §
No. Substituion z E = £
5 3 8 8 Aniger
T 2 W g
v g G
%) a
da CeHs- 80 33 50 67 50
4b 3-Br CeH,- 70 71 55 67 63
4c 2-Cl-CgH,- 60 54 86 48 67
4d 4-CI-C¢Hy- 68 69 68 81 83
de 3-N(CH3)-CeHs- 65 75 77 43 50
4-OCH3z-
Af CeHar 85 83 45 95 46
ag  SAAOCHs 25 547086 38
CesHy-
2-NO,-
4h CeHar 65 38 77 67 54
. 3-NO, -
4 CeHar 50 45 55 52 75
4 4-OH-CgH4- 65 62 74 77 71
Amoxicillin - 100100100100 -
Griseofulvin - - - - - 100

RESULTSAND DISCUSSION

Fromtheresultsof antimicrobia data, compounds
4b and 4g were active and compounds4a, 4e, 4f were
moderatdy activeaging becterid strain. While4d, 4i and

—= Py/] Peper

4j were shown good activity against A.niger. Thestruc-
tureactivity relationship datatabl e, wefind that phenyl
ring subgtituted with bromo and amino at 4-position (4b
and 4g respectively) shown asexcd lent result compare
tostandard drugamoxidcillinat ascaeof 40ug/ml. While
phenyl ring substituted with hydroxy substituted at 4-po-
gtion not shown antibacterid activity.
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