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ABSTRACT

Ethyl Acetoacetate reacted with hydrazine hydrate in the presence of absolute alcohol at 50°C to give 3-methyl -
1H-pyrazole-5 (4H)-one (1). Which upon reacted with various substituted Indole aldehydes (1a-b) in presence of
aceticacid and sodiumacetate afforded the corresponding pyrazole derivatives (2a-b). 1H- 3 methyl - 4-(4-
sustituted indole nucleus)- 2a,4-di hydro pyrazolo [3,4-c] pyrazole derivatives (3a-d), (4a-d) were obtained dueto
cyclocondensation reaction between 2a-b and hydrazine hydrate , phenyl hydrazine hydrochloride , semicarbazide,
thiosemicarbazide . Structures of the synthesized compounds have been elucidated by means of IR, H'NMR, and
Mass spectral data. Finally obtained compounds were screened for biological activities namely antibacterial,
antifungal activities.
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INTRODUCTION

Heterocyclic compounds play vital role in biolodieativities with containing pyrazolone nucleusr&zple and its
anologues have been found to exhibit industriaricaltural and biologically active ApplicationsH]- Indole and
its derivatives display a wide range spectrum ofdgjically activity[6].In addition , it was repodethat various 3-
substituted indoles had been used as starting ialatéor the synthesis of a number of alkaloidspagemicals ,
pharmaceuticals and perfumes. Accordingly the ssithof indole derivatives has been a major tapirganic and
medicinal chemistry over the past several decadeaever the fisher indole synthesis suffers from lgelds and
numerous side products[7] , for over 100 yearsfifteer indole synthesis has been one of the mzet methods
for the preparation of indoles[8]. Nitrogen contag heterocycles are ubiquitous systems in naturéd are
consequently considered as privileged structuredrug discovery. Literature survey revealed thahesgyrazoles
plays an essential role in biologically active gmunds and also in medicinal chemistry[9-10], Sashanti
bacterial[11], anti fungal[12], antiviral[13], antidant[14], antitubercular[15], antiandrogenic[l6fnti
inflammatory[17], anti-diabetic[18], anticancer[1&. Indole derivatives have been found to possés spectrum
activities antiparkinsonian[20-22], anticonvuls@®{25] it has been reported that substitution offedent
heterocyclic moieties at%position of indol nucleus these observations pieahphe synthesis of nes series of indol
derivatives by incorporating of the pyrazolo-pyrazmoieties at "4 position of indol nucleus. In this article explain
antibacterial, antifungal activity of indole deriixees containing pyrazole moiety. In addition pyokes have played
a crucial role in the development of theory in hetgclic chemistry and also used extensively asulisgnthon in
organic synthesis[26-30]. Here it is interesting note that fused by pyrazoles are reported as lwewn
pharmacophores. The activities of pyrazole denvesti are muscle relaxant,[31-33] hypoglycemic and se
stimulating agents.
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EXPERIMENTAL SECTION

Melting points were determined with Melting poirpparatus using open capillary tubes and uncoect®
spectra ( KBr Pellets ) were recorded on a Regkiner spectrum 100 FT-IR spectrometer .ThespBctra of
compounds were recorded in the ranges 4000-800 The H-NMR and C*NMR spectra were recorded using
Brucker DRX-400 MHz spectrometer in DMSOg dsing TMS as an internal standard forNMR. Chemical
shifts are reported if ppm with respect to TMS. Elemental Analyses wexgied out using a Perkin-Elmer 240 C
Micro analyzer . The mass spectra were recordaljelo SX-102 (FAB) spectrometer.

preparation of 3-methyl-1H-pyrazol-5(4H)-one (1) :

Ethylacetoacetate (0.01) was taken in a coniealkfland hydrazinehydate (0.01) was added drop teigewith

stirring in ethanol about 1-hr at room temperatutdere ethanol is used as a solvent. Solid seghrailit was
filtered , washed with ethanol and recrystallizezhf ethanol to afford white crystalline compoufd80 % ; M.Pt.
211-210°C ; I.R : 1640(C=0), 1540(C=N), 3381(NH) , 2982'tm

Synthesis of phenacyl bromide:

Bromine (20ml) in acetic acid (100ml) was addedpdndse to the solution of Acetophenone (70ml) ¢etec acid
(120ml) with continuous stirring . After the compeaddition of bromine, the reaction mixture furtiséirred for
30min at room temperature then the reaction mixtuae poured into crushed ice , the solid sepanateifiltered
and washed with little absolute alcohol. M.Pt:°60,Yield 78 % .

Synthesis of phenacyl aniline:

A solution of phenacyl bromide (0.01) in ethand@inl) was added slowly to the corresponding ani{th@2 mol)
dissolved in ethanol (50ml). The reaction mixturaswwarmed on water bath for 15-20 min till the ooloof
mixture to dark brown . the contents were cooledomm temperature and solid obtained was collect@dshed
with rectified spirit . It was recrystallised froathanol to obtain light yellow colour solid.

Preparation of Aniline hydro bromide:

The Aniline (5ml) merge with water (10ml) susp@msivas formed . To this suspension adding hydmbracid
(5ml) , the aniline was converted into the respectiydrobromide and warming the mixture on a whtgh. On
cooling the aniline hydrobromide separated oug fiftered , washed with ether and dried to obtaivehite needle
shape crystalline solid .

Synthesis of 5-substututed -2-phenyl indoles:

An equimolar mixture of the appropriate aniline0d@mol),the corresponding phenacylaniline (0.02nzoi)l the
catalytic amount of respective anilinehydrobrom@@$bg) was heated in an oil bath at required teatpes. Then
the reaction mixture was poured into dil HCI(50r@P&and extracted with ether . The ether layer wash&d with
dilute HCI to remove an excess of aniline and dhNegS0O;). The solvent was evaporated and the residuersatai
was crystallized from a suitable solvent.

Synthesis of substituted-2-phenylindoles-3-car boxaldehyde: (1a-b)

A solution of substituted-2-phenyl indoles (0.01jrial minimum amount of DMF(dimethyl formamide) wadded
to a Vilsmier-Haack complex, prepared from PgUGhl) and dimethyl Formamide (3.10ml), maintainitige
temperature between 10-20 . The reaction mixture was kept at’5for 30min and poured into ice water (100ml)
containing NaOH (20ml,10%). This was boiled for hmithen cooled and filtered washed with water diaed
crystallized from suitable Solvents.

Synthesis of 3-methyl-4-((substituted-2-phenyl-1H-indol-3-yl)methylene)-1H-pyr zol-5(4H)-ones (2a-b)
3-methyl-1H-pyrazol-5(4H)-one(1) (0.01 mol) and bstituted-2-phenylindoles-3carboxaldehyde (1a-b)Xhol)
were in acetic acid in the presence of anhydrodsuso acetate (0.01mol) for 6-7hours.The reactiorture was
cooled to room temperature and poured into i¢te water. The solid separated out was filtered wdshith water
and recrystallised from ethanol.

(2a) Yield: 70%, Yellow colour compound , m.p: 2701°C IR (KBR) cm® : 3392 ( NHg.,), 3010 (C-Hy;., Ar-
H), 1690 (C=Q; ),1595(C=Cy),1410-1440(indole nucleus),'*MIMR(CDCl;)8:7.4-7.7(m,5H, Ar-H), 7.1(s,1H,
=CH), 2.34(s,3H, C#), 8.7(s,1H,indole), 7.83(d,1H,indol), 7.65 (d,itdol). Mass (m/z) :346.11. (2b) IR (KBR)
cm? 3440cmt, 2950cm, 1655cnt, 1610cnt ,1492cnit,1390cni,1240cnt, 749cm’,690cmt. H-NMR 3
2.357.357.98,567.55 Mass (m/z): 380.07.
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Synthesis of 3-(4-methyl-2-phenyl-2,3,3a,6-tetr ahydr opyr azol o[ 3,4-c] pyr azol-3-yl)-5-nitr o-2-Phenyl-1H-indol
(3a):- Yield - 68% , Yellow colour compound, m.p.-210-22

A mixture of compound (2a)(0.01ml) and phenyl hyiina hydrochloride (0.01ml) were refluxed in acetid in
presence of anhydrous sodium acetate (0.01ml)-fdrdrs. Reation mixture was cooled to room temtpegaand
poured in ice cold water. The solid separated @ag fitered washed with water and recrystallizeshfrethanol. IR
(KBR) 3430 cni' (N-Hg), 3120 crit  (=CH), 2100 crit (CHy), 1641 cnit (C=N), 1590 crit (N-H pendind, 1420-
1510 cnt (indole nucleus). HNMR(CDCLy): $1.95(s,3H,CH), & 4.0(d,2H,CH-CH),6 7.4-8.7 (m,10H, Ar-H}

8.89 (s,1H,indol)¢ 7.8-8.0 (d,2H,indol)$ 7.0(s,1H,NH)311.3 (s,1H,indol N-H). Mass (m/z):436.16,

437.17, 438.17.

Synthesis of 4-methyl-3-(5-nitro-2-phenyl-1H-indol-3-yl)-3,3a-dihydr opyr azol o[ 3,4-c] pyr azol-2(6H)-
carboxamide (3b):- Yield — 62 %, Yellow colour compound, m.p.- 240-22

A mixture of compound (2a) (0.01mol) and semicait@z0.01mol) refluxed in EtOH presence of NaGHO
(0.01mol) for 8hours. Reaction mixture was codiedoom temperature and poured in ice-cold wafire solid
separated out was filtered washed with water aodystallized from ethanol. IR (KBR) ¢h8400 cmi* (N-H ),
3120 cnit (=C-H), 2930 crit (CH,),1690 cnt (C=0),1620 crif (C=N), 1580 critf(N-H pending, 1518-1450 crm
(indol nucleus) . MNMR(CDCL): § 4.4-3.2 (d, 2H, CH-CH)38.2 (s,2H,NH), &8.9(s,1H,NH), 7.4-7.5
(m,5H,Ar-H). Mass (m/z) : 403.14 (M) , 404.14(M+1).

Synthesis of 4-methyl-3-(5-nitro-2-phenyl-1H-indol-3-yl)-3,3a-dihydr opyr azol o[ 3,4-c] pyr azol-2(6H)-
car bothioamide (3c):- Yield — 60 % , Light yellow colour compound, m.pt22244°C.

A mixture of compound (2a)(0.01mol) and thiosentieaiide (0.01mol) in 50ml of ethanol , a solutionNdOH
(0.02mol) in 5ml of water was added and refluxed #eBhours. The product was poured into crushedvitech
was filtered, dried and recrystallized from DMF.(KBR)cm™: 3420 cm'(N-H ), 3020 crit(=C-H), 2980 cm
Y(CHa), 1650 cm(C=N), 1610,1585 cii(N-Hbending),1310cf(C-N),1267(C=S),1440-1475ckaromaticring).
H-NMR(CDCly)3: 1.94(s,3H,CH),53.9(d,2H,CH-CH) 7.56(s,2H,NH), 8 7.4-7.5(m,5H,Ar-H) 5 8.2(s,1H,NH),
8 10.8 (s,1H,NH). Mass (m/z) : 419.12.

Synthesis of 3-(4-metyl-2,3,3a,6-tetrahydropyrazolo[ 3,4-c]pyr azol-3-yl)-5-nitr o-2-phenyl-1H-Indole (3d):-
Yield — 58% , Light yellow crystals, m.p.-235-2%2.

A mixture of compound (2a) (0.01mol) and hydrazimyelrate (0.01mol) and anhydrous sodium acetate (i@l
were dissolved in acetic acid refluxed for 8holiise reaction mixture was poured on crushed-icethed filtered.
The solid was separated out and recrystallized ftimanol. IR (KBR) crit: 3250 cn (N-H ), 3025 crit (=C-H),
2900 cm(CHagy), 1690 crit (C=N), 1320 crif(C-N), 1520-1420 ciyindol nucleus). #NMR (CDCk): & 3.9-
2.1(d,2H,CH-CH)$8.1-9.2 (s,2H,N-H/Nkyraz0), 11.5(s,1H,NH)$ 7.3-7.4(m,5H,Ar-H). Mass (m/z): 360.13.

Synthesis of  2-(4-chlorophenyl)-3-(4-methyl-2-phenyl-2,3,3a,6-tetr ahydr opyrazolo[3,4-c] pyrazol-3-yl)-5-
nitro-1H-indol (4a) :- Yield-60 %, Yellow colour compound, M.P: 225-2%D.

A mixture of compound (2b) (0.01mol) and phenytitazine hydrochloride (0.01mol) refluxed in EtOHepence

of NaOH/H,0O(0.01mol) for 8hrs. Reaction mixture was cooleddom temperature and poured in ice-cold water.
The solid separated out was filtered washed wittewand recrystallized from ethanol. IR (KBR) tn8306 cnt
(N-Hgy), 3055¢nt (C-H ¢ Ar-H), 1490cnt (C=C,), 1376cnT (C-Ngy ,NOy), 1260cnt (C-Ng, ,C-NH), 956¢cm
Y(c-Cl). H-NMR (CDCk): & 6.77-7.23(m,5H,Ar-H), 1.95(s,3H,GH 7.55-7.98(d,4H,Ar-H), 7.0 (s,1H,NH), 3.9-
2.1(d,2H,CH-CH),10.98(s,1H,indol NH),8.89(s,1H,C-M)8-8.0(d,2H,C-H). Mass (m/z) : 470.13.

Synthesis of  3-(2-(4-chlorophenyl)-5-nitr o-1H-indol-3-yl)-4-methyl-3,3a-dihydr opyrazolo [3,4-c]pyrazol-

2(6H)-car boxamide(4b):-Yield-61%, Lightyellow colour compound,M.P:2%D.

A mixture of compound (2b) (0.01mol) and semicaiti@z0.01mol) refluxed in EtOH presence of NaOkZH
(0.01mol) for 8hrs. Reaction mixture was cooledraom temperature and poured in ice-cold water. 3bled

separated out was filtered washed with water andyseallized from ethanol. IR(KBR) cf 3440cn® (N-Hsgy),

1687cm' (1°amide), 1710cm(C=0), 1499cri{(C=C),1620crit (C=Ny), 920cm*(C-Cl). H-NMR (CDCL): 57.55-
7.98(d,4H,Ar-H), 1.94(s,3H,C}6.0(s,2H,NH), 7.0(s,1H,NH), 2.5-4.9(d,2H,CH-CH). Mass (m/437.10

Synthesis of  3-(2-(4-chlorophenyl)-5-nitr o-1H-indol-3-yl)-4-methyl-3,3a-dihydr opyrazolo [3,4-c]pyrazol-
2(6H)-car bothioamide(4c):-Yield-59%, Yellow colour compound,M.P:2%5.

A mixture of compound (2b) (0.01mol) and thiosemiezzide(0.01mol) refluxed in EtOH presence of NI
(0.01mol) for 7-8hrs.Reaction mixture was cooledrdom temperature and poured in ice-cold water. Jtie
separated out was washed with water and recrysdllirom ethanol. IR(KBR) cth 3461cnt* (N-Hg,), 3060cnt
(C-Hgy), 1376cmt (C-N), 1448crit (C=GC), 1624cmt (C=Ns,), 1280cmi (C=Sy). H-NMR (CDCL): §7.0
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(s,LH,NH), 10.98 (s,1H, indol NH), 8.56(s,2H,amineB.9-2.1(d,2H,CH-CH), 7.55-7.98(m,4H,Ar-H),
1.94(s,3H,CH), 7.8-8.0 (d,2H,C-H), Mass (m/z) : 453.08.

Synthesis of  2-(4-chlorophenyl)-3-(4-methyl-2,3,3a,6-tetr ahydropyrazolo[3,4-c] pyrazol-3-yl) -5-nitro-1H-

indol (4d) :- Yield-58 %, Yellow colour compound, M.P: 230-2%5.

A mixture of compound (2b) (0.01mol) and hydraziyadate (0.01mol) refluxed in EtOH presence of Nakyd

(0.01mol) for 7-8hrs. Reaction mixture was cooledrdom temperature and poured in ice-cold watee 3dlid

separated out was washed with water and recrystdllirom ethanol. IR(KBR) cth 3347cm* (N-Hsg,), 3041cnt

(=C-Hgy), 1667cnt (C=N,), 1448cmt (C=C,), 1379cnt (C-N,nitro). H-NMR (CDCL): §7.0(s,2H,hydrazide),
3.9-2.1(d,2H,CH-CH),7.5-7.9(m,4H,Ar-H), 10.98(s,NHl), 8.89(s,1H,indol), 7.8-8.0(d,2H,indol). Mass /¢n

394.09.

RESULTSAND DISCUSSION

In the present work the synthesis of indole asdderivatives of some pyrazolo pyrazolones 3geti€dme-1), 4a-d
(scheme-2) from a series of reactions was carrigd To prepare 3-methyl-1H-pyrazol-5(4H)-one (lyditazine
hydrate was treated with ethyl acetoacetate inlates@lcohol alternatively, (1) was prepared by thaction of
hydrazine hydrate and ethyl acetoaetate in presefic sodium ethoxide solution in EtOH , presentéase
reduces the reaction time but yields are not satisfy. So the base free method is preferred alfthdutakes a
longer time. Formation of (1) is confirmed by tHeappearance of bands near 3290-340bfam NH,functionality
and presence of band near 2970dor methylene and methyl groups. Analysis of iftsSNMR spectrum revealed
the signals 0f38.2 which confirmed the presence of CONH in pyramel nucleus in it transformation of 3-methyl-
1H-pyrazol-5(4H)-one (1), to its corresponding ihderivatives (a-d) and (4a-d), was achieved byré@atment with
various substituted indole aldehydes (la-b). Comgsu(2a-b) when were subjected to reaction withnphe
hydrazine hydrochloride, semicarbazide, thioserbazide, hydrazinehydrate. A cyclo condensation ti@ac
afforded to the resulting structures of these camps were determined from their analytical and spkdata.

O o
/U\/u\ EtOH \
o~ > 4+ NH,NH,.H,0 - o N
ethyl 3-oxobutanoate 50 OC , 15 min. H
3-methyl-1H-pyrazol-5(4 H)-one
(1
O, o
X
Br W E©OH Q NI
4 Warm HN X
+ Bn CH;COOH N *Q 2
Xi X3 X4
Y Xz Y
NHo H,O NH, . HBr
Warm
+ HBr
aniline hydrobromide
0 X4 Xa NH,
Xy Xo
HN X2 + PhNH2 HBr POC13
. DMF / NaOH
X, X4 X3 10 % HCI X3 - - |
X, Ether
v Y
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X4 I
X2 \ CH,CHOOH
I | + © N
X3 N O H CH;COONa
H 3-methyl-1H-pyrazol-5(4H)-one
X4 Y

Compound| X | X, | Xz | X4 | Y
1a,2a H| NQ| H| H|H
1b,2b H| NQ| H| H]|C

o
H2N/”\N/N\

NH,CONH,

Reflux 8hrs

EtOH / NaOH

PH NH NH,.HC1
CH;COOH
CH3;COONa

Reflux 6-7hrs

EtOH / NaOH

Reflux 7-8hrs

NH,NH,.H,O
CH,COOH
Reflux 8hrs CH;COONa
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NH,CONH,

Reflux 8hrs
EtOH / NaOH

\
N 0.N
& NH,CSNH, OzN PH NH NH,.HCI 2
E{OH / NaOH EtOH / NaOH
Reflux 7-8hrs Reflux 8hrs

NH,NH,.H,O
Reflux 7-8hrs| EtOH/NaOH

Scheme-2

Antimicrobial activity

The invitro biological screening of the newly synthesizechpounds under taken against the bacterialespec
namelyStaphylococcus aureus, Escherichia coli andBacillus subtilis and Fungi species nameigpergillus niger
andCandida albicans by cup plate method using nutrient agar mediune fiole of 6mm Diameter were punched
carefully using a sterile cork borer and these Viilegl test solutions (1000mg/ml in DMF) and [BMwas used to
control . The plates were incubated a@Sor 24hrs , 48hrs, 72hrs the results showeat the compounds 3a,
3b, 3c, 3d, 4a, 4b, 4c, 4d show good activity.

In the case of antibacterial and antifungal agtivéspectively the diameter of zone of inhibitioh call tested
compounds was measured and the results werearethpwith that of standard drug Gentamicin fditetterial
activity and Nystatin for antifungal activity (Tizs1).

Table-1
Compound Co?r? gll\%l:/ mi) Zone of inhibition in mm
. . L Antibacterial activity Anti fungal activity
Diameter of well(bore size)-6mny S aureus | E.coli | B.subtilis | A niger | C.albicans
3a 1000 14 10 13 17 18
3b 1000 12 15 12 19 17
3c 1000 14 18 17 15 15
3d 1000 12 13 08 12 15
4a 1000 11 09 10 10 11
4b 1000 17 19 20 20 19
4c 1000 19 19 20 18 18
4d 1000 11 08 12 16 10
Gentamicin 1000 21 20 20 -
Nystatin 1000 -—- e 22 21
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Compound3a and 3c exhibit moderate activity agjaBaureus When compared with slandered drug Gentamicin.
Compounds 4b and 4c showed good activity, Comp®dhdand 3c exhibit moderate activity When compavita
standard drug Gentamicin againgcoli. Compounds 4b and 4c showed good activity. CompeBaland 3c
exhibit moderate activity again&subtilus When compared to Gentamicin, Compounds 4b anchdwed good
activity. Compounds 3a and 3c exhibit moderatevagtiWhen compared with standard drug Nyastatinirada
A.niger Compounds 3b,4b and 4c show good activity. Comgeub and 3c exhibit moderate activity When
compared with standard drug Nystatin agai@stlbicans Compounds 3a,4b and 4c showed good activity .&fest
the compounds showed lower activity against all tiiero organism tested when compared to that ofidztal
drugs at the same concentrations as that of tegpaonds.
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