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INTRODUCTION

Heterocycles and medicines are both inter related
because human are totally dependant on drugs derived
from heterocyclic ring. Heterocycles and their deriva-
tives have attracted the attention of chemist mainly be-
cause of broad spectrum biological and pharmacologi-
cal activities. Heterocyclic ring system containing nitro-
gen and sulphur exhibit potent chemotherapeutic ac-
tivities. Among a wide variety of heterocycles that have
explored for developing pharmaceutically important
molecules, indoles and derivatives possesses antimicro-
bial[1], antifungal[2], antibacterial[3], antidepressant[4],
anticancer, antihypertension and anti-inflammatory ac-

tivity[5-8] have been reported in literature. Above refer-
ences indicate versatile nature of indole derivatives from
biological activity point of view. Compound bearing 3-
(piperazin-1-yl) 1,2-benzisothiazole moiety are en-
dowed with analgesic[9] and antimicrobial[10] activity. Lit-
erature survey revealed that when one biodynamic het-
erocyclic system was coupled with another, a molecule
with enhanced biological activity[11,12] was produced. The
chemistry of these linked biheterocycles have been the
fascinating field of investigation in medicinal chemistry
as they have been found to exhibit enhanced biological
profile[13].

Inspired the biological profile of 1,2-benzisothiazole
and indole derivatives and their increasing importance
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ABSTRACT

Series of new heterocyclic compounds viz. 3-[-3-(3-(4-flourophenyl)-1-iso-
propyl indole-2-yl) allyl) piperazin-1-yl] 1, 2-benzisothiazole (5a-h) have
been synthesized by the interaction of substituted 3-[3-(4-flourophenyl)-1-
isopropyl indole-2-yl] acrylaldehyde (4a-h) with 3-(piperazin-1-yl) 1,2-
benzisothiazole to obtained a biodynamic heterocyclic moiety (5a-h) with
enhanced biological activity. All the synthesized products are evaluated for
their antibacterial activity against Staphylococcus aureus, Bacillus pumilis,
Escherichia coli and Proteus vulgaris and antifungal activity against As-
pergillus niger, Aspergillus flavus, Penicillium Chrysogenum and Fusurium
moneliforme. Characterisation of all the compounds has been done by IR,
1H NMR, MS and elemental analysis.
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in pharmacological and biological field, and in continu-
ation of our work on biological active heterocycles[14].
In the present work it was considered worthwhile to
synthesize certain new chemical entities incorporating
two active pharmacophores, namely 3-(piperazin-1-yl)
1,2-benzisothiazole and substituted 3-[3-(4-
flourophenyl)-1-isopropyl indole-2-yl] acrylaldehyde
(4a-h) in a single molecular frame work and to get them
evaluated for their antibacterial and antifungal activity.

RESULT AND DISCUSSION

In the present work, the N-isopropyl aniline (1a-h)
was prepared by the action of substituted aniline with
acetone using NaBH

4
CN. The compounds 1a-h were

reacted with 4-fluorophenacyl chloride in presence of
DMF to obtained 2-(N-isopropyl- N-phenylamino)-
1-(4-flourophenyl) ethanone (2a-h). The compounds
(2a-h) further cyclised by using ZnCl

2 
and IPA as sol-

vent to obtained 3-(4-flourophenyl)-1-isopropyl indole
(3a-h). Further the compounds (3a-h) treated with ac-
rolein using POCl

3
 and CH

3
CN to offered 3-[3-(4-

flourophenyl)-1-isopropyl indole-2-yl] acrylaldehyde
(4a-h). The compounds (4a-h) on condensation with

3-(piperazin-1-yl) 1,2-benzisothiazole to yielded 3-[-
3-(3-(4-flourophenyl)-1-isopropyl indole-2-yl) allyl)
piperazin-1-yl] 1, 2-benzisothiazole (5a-h) (SCHEME
1). The structure of the synthesized compounds
(TABLE 1) were confirmed by IR, 1H NMR, MS and
elemental analysis. Further, the compounds were tested
for antibacterial and antifungal activity.

Antimicrobial activity

The compounds (5a-h)were screened for their an-
timicrobial activity in vitro at doses 50 g in 0.1ml of
DMF against a variety of bacterial strains such as Sta-
phylococcus aureus, Bacillus pumilis, Escherichia
coli and Proteus vulgaris, fungi such as Aspergillus
niger, Aspergillus flavus, Penicillium chrysogenum,
Fusurium moneliforme. The antimicrobial activity was
compared with standard drugs ciprofloxacin and nys-
tatin and DMF was used as culture medium and the
method employed was cup-plate method[15,16]. The zone
of inhibition was measured in mm, the results are given
in TABLES 2 and 3.

The investigation of antibacterial screening revealed
that compounds (5b,c,d,h) were highly active and
showed a very good zone of inhibition of all the four
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TABLE 1: Physical constant and spectral data of compounds (5a-h)

Compd. R1 R2 R3 R4 
mp  

(b.p.) 0C 
Yield 

% 
IRcm-1 1H NMR  

(5a) H H H H 132-134 85 

3055(aromatic  
C-H Str.), 2930 
(aliphatic C-H 

Str.),1610, 1610 
(C=C and C=N), 
1525 (C-N Str.), 

1365(C-O) 

1.63-1.61(d, 6H, 2CH3), 3.28-3.25(t, 4H, piperazine 
ring),3.66-3.64 (t, 4H, piperazine ring), 3.15-3.11 (d, 2H, 
methylene)4.83-4.81 (m, 1H, methine), 5.89-5.80 (m, 1H, 

ethylene),6.59 -6.55 (d, 1H, ethylene), 7.29-7.09(m, 
4H,benzene), 7.39-7.35 (m, 2H, indole), 7.45-7.41(t, 1H, 
benzene),7.58 -7.54 (t, 1H, benzene), 7.72-7.68(m, 2H, 

indole),8.12-8.06 (dd, 2H , benzene). 

(5b) H Br H H 110-113 75 

3045(aromatic  
C-H Str.),2935 

(aliphatic C-H Str.), 
1600, 1611(C=C 

and C=N),1520(C-
N Str.), 1360(C-O) 

1.72(d, 6H, 2CH3), 3.26-3.22(t, 4H, piperazine ring), 3.64-
3.62(t, 4H, piperazine ring), 3.30-3.26(d, 2H, 

methylene)4.90-4.83(m, 1H, methine), 6.02-5.91(m, 1H, 
ethylene),6.62 -6.59(d, 1H, ethylene), 7.25-7.00(m, 4H, 
benzene), 7.45-7.30(m, 2H, indole), 7.55-7.49(m, 2H, 

benzene),7.68 (s, 1H, indole), 8.00-7.89(dd, 2H , benzene). 

(5c) H Cl H H 188 80 

3040(aromatic  
C-H Str.), 2975 

(aliphatic C-H Str.), 
1600, 1615(C=C 

and C=N),1520(C-
N Str.), 1375(C-O) 

1.68(d, 6H, 2CH3), 3.27-3.21(t, 4H, piperazine ring),3.66-
3.63 (t, 4H, piperazine ring), 3.25-3.21(d, 2H, 

methylene)4.89-4.86(m, 1H, methine), 6.00-5.93(m, 1H, 
ethylene),6.61-6.58(d, 1H, ethylene), 7.23-7.00(m, 4H, 
benzene),7.33-7.29(m, 2H, indole), 7.41-7.37(m, 2H, 

benzene),7.69 (s, 1H, indole), 8.10-8.00(dd, 2H , benzene). 

(5d) H F H H 129-131 95 

3035(aromatic  
C-H Str.), 2930 

(aliphatic C-H Str.), 
1610, 1615(C=C 

and C=N),1515(C-
N Str.), 1355(C-O) 

1.69(d, 6H, 2CH3), 3.39-3.26(t, 4H, piperazine ring), 3.69-
3.63(t, 4H, piperazine ring), 3.00-2.93(d, 2H, methylene) 

4.96-4.82(m, 1H, methine), 5.92-5.84(m, 1H, 
ethylene),6.40-6.36(d, 1H, ethylene), 7.31-7.16(m, 4H, 
benzene),7.40-7.36(m, 2H, indole), 7.60-7.48(m, 2H, 

benzene),7.65(s, 1H, indole), 8.10-7.91(dd, 2H , benzene). 

(5e) C2H5 H H H 145 83 

3055(aromatic  
C-H Str.), 2915 

(aliphatic C-H Str.), 
1595, 1612(C=C 

and C=N),1510(C-
N Str.), 1360(C-O) 

1.20(t, 3H, CH3), 1.76(d, 6H, 2CH3), 2.60(q, 2H, 
CH2),3.26-3.20(bs, 4H, piperazine ring),3.65-3.61 

(bs,4H,piperazine ring),3.00-2.93(d, 2H, methylene), 4.85-
4.81(septed, 1H, methine),5.85-5.80(m, 1H, ethylene), 
6.51-6.47(d, 1H, ethylene), 7.29-7.12(m, 4H, benzene), 

7.44-7.38(m, 2H, indole),7.49-7.47 (t, 1H, benzene), 7.54-
7.53(t, 1H, benzene), 7.11(s, 1H, indole), 8.02-7.96 

(dd, 2H, benzene) 

(5f) H C2H5 H H 160 80 

3045(aromatic  
C-H Str.),2920 
(aliphatic C-H 

Str.),1585, 1600 
(C=C and C=N), 
1520 (C-N Str.), 

1375(C-O) 

1.22(t, 3H, CH3), 1.70(d, 6H, 2CH3), 2.62(q, 2H, CH2), 
3.21-3.14(bs, 4H, piperazine ring),3.69-3.60 (bs, 

4H,piperazine ring),3.34-2.29(d, 2H,methylene), 4.89-
4.82(septed, 1H, methine),5.88-5.82(m, 1H, ethylene), 
6.55-6.51(d, 1H, ethylene), 7.30-7.11(m, 4H, benzene), 

7.40-7.36(m, 2H, indole), 7.46-7.41(t, 1H, benzene), 7.55-
7.53(t, 1H, benzene),7.00(s, 1H, indole), 8.00-7.91 

(dd, 2H, benzene). 

(5g) H NO2 H H 135 90 

3060(aromatic  
C-H Str.), 2945 
(aliphatic C-H 

Str.),1595, 1616 
(C=C and C=N), 
1525(C-N Str.), 

1365(C-O) 

1.68-1.66(d, 6H, 2CH3), 3.39-3.35(t, 4H, piperazine 
ring),3.65 -3.60 (t, 4H, piperazine ring), 3.26-3.20 (d,2H, 
methylene)4.90-4.86 (m, 1H, methine), 5.93-5.86 (m, 1H, 
ethylene), 6.62- 6.59 (d, 1H, ethylene), 7.31-7.10 (m, 4H, 

benzene), 7.42-7.38 (m, 2H, indole), 7.47-7.44 (t, 1H, 
benzene),7.59-7.52 (t, 1H, benzene), 7.70-7.65(s, 1H, 

indole),8.11-8.05 (dd, 2H, benzene). 

(5h) H OH H H 151 84 

3064(aromatic  
C-H Str.),2940 

(aliphatic C-H Str.), 
1605, 1614 (C=C 

and C=N), 1535(C-
N Str.), 1360(C-O) 

1.70(d, 6H, 2CH3), 3.20-3.16(t, 4H, piperazine ring),  
3.60-3.56(t, 4H, piperazine ring), 3.30-3.26(d, 2H, 

methylene) 4.99-4.85(m, 1H, methine), 6.10-5.95(m, 1H, 
ethylene), 6.90-6.81(d, 1H, ethylene), 7.30-7.06(m, 4H, 
benzene),7.38-7.31(m, 2H, indole), 7.53-7.49(m, 2H, 

benzene),7.72(s, 1H, indole), 8.10-8.02(dd, 2H, benzene). 

organisms employed. Compounds (5d) showed 19mm,
15mm, 18mm, 17mm zone of inhibition for S.aureus,

B.pumilis, E.coli and P.vulgaris respectively. Com-
pounds (5b) showed 19mm and 18mm zone of inhibi-
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tion against E.coli and S.aureus respectively and com-
pound (5h) showed 18mm zone of inhibition against
E.coli. Other compounds showed moderately activity.

The investigation of antifungal activity data reveled
that compounds (5a-d,f,h) shows inhibition effect
against A. niger, compounds (5a,c,d,f,h) shows inhibi-
tory action against A. flavus, compounds (5d,e,g)shows
inhibitory activity against P.chrysogenum similarly com-
pounds (5b,c,e,f,h)are active against F.moneliforme.

EXPERIMENTAL

Melting points (m.p.) were determined in open cap-
illary tube and are uncorrected. IR spectra were re-
corded using a Perkin-Elmer 1600FT spectrometer at
a ca. 5-15% solution in DMSO-d

6
 or CDCl

3
 (TMS as

internal standard), GCMS was recorded on Perkin-
Elmer clarus 500 mass spectrometer. Thin layer chro-
matography (TLC) was performed on silica gel G for

TLC (Merck) and spots were visualized by iodine va-
pors or by irradiation with ultraviolet lights (254nm).
Physical constants and spectral characterization data
of all the compounds reported in this paper are sum-
marized in TABLE 1.

General procedure for the preparation of Isopro-
pyl aniline (1a)

A mixture of aniline (0.161mmol) and acetone
(0.161mmol) was taken into three necked round bot-
tom flask in that NaBH

4
CN (0.322mmol) in 25ml of

methanol was added under continuous stirring. When
the starting material disappeared almost completely (af-
ter 1hr, checked by TLC), the reaction mixture was
quenched with 10% HCl and neutralized with the base
and the reaction product was extracted with ethyl ac-
etate (25ml). The ethyl acetate extract was washed with
brine and dried over Na

2
SO

4 
and concentrated under

vaccume to obtained pure product.
Other compounds (1b-h) was prepared the similar

way using various anilines. Characterization data are
presented in TABLE 1.

Compound (1a)

Yield 93%, m.p. low melting, (Anal. Calcd for C
9
H

13
N:

C, 79.95; H, 9.69; N, 10.36. Found, C, 79.93; H,
9.68; N, 10.35%), 1H NMR: 1.22-1.28(d, 6H, 2CH

3
),

3.52-3.64(m, 1H, -CH), 6.23-7.52(m, 5H, Ar-H).

General procedure for the preparation of 2-(N-iso-
propyl-N-phenylamino)-1-(4-flourophenyl)
ethanone (2a)

4-fluorophenacyl chloride (0.088mmol) was dis-
solved in 100ml of DMF in which isopropyl aniline (1a)
(0.148mmol) was added with continious stirring. Re-
action mixture was reflux for 6hrs. at 1050C. After cool-
ing to room temp., the reaction mixture was treated
with water to obtained crude product. The solid ob-
tained was filtered, washed with water and crystallized
from isopropanol.

Other compounds (2b-h) was prepared the similar
way using (1b-h) and 4-fluorophenacyl chloride. Char-
acterization data are presented in TABLE 1.

Compound (2a)

Yield 35%, m.p.80-820C, (Anal. Calcd for
C

17
H

18
FNO: C, 75.25; H, 6.69; N, 5.16. Found, C,

TABLE 2: Antibacterial screening results of the compounds
(5a-h)

Antibacterial activity 
(Inhibition zone in mm) Compd. 

S.aureus B.pumilis E.coli P.vulgaris 
(5a) 07 06 09 11 
(5b) 18 14 19 16 
(5c) 17 13 16 18 
(5d) 19 15 18 17 
(5e) 14 11 15 12 
(5f) 15 12 13 10 
(5g) 10 10 09 08 
(5h) 12 13 18 15 

Ciprofloxacin 24 18 24 24 
DMSO -ve -ve -ve -ve 

-ve no antibacterial activity

TABLE 3: Antifungal screening results of the compounds
(5a-h)

Antifungal activity 
Comp. 

A.niger A.flavus P.chrysogenum F.moneliforme 
(5a) -ve -ve +ve +ve 
(5b) -ve +ve -ve -ve 
(5c) -ve -ve +ve -ve 
(5d) -ve -ve -ve +ve 
(5e) +ve +ve -ve -ve 
(5f) -ve -ve +ve -ve 
(5g) +ve +ve -ve +ve 
(5h) -ve -ve +ve -ve 

Nystatin -ve -ve -ve -ve 
Control- +ve +ve +ve +ve 

+ve - Growth no antifungal activity, -ve - No growth antifungal
activity observed
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75.23; H, 6.68; N, 5.15%), 1H NMR: 1.17-1.23(d,
6H, 2CH

3
), 3.56-3.59(septet, 1H, -CH), 4.65(s, 2H,

N-CH
2
), 6.70-7.22(m, 4H, Ar-H), 7.31-7.50(m, 4H,

Ar-H of Flouro benzene).

General procedure for the preparation of 3-(4-
flourophenyl)-1-isopropyl indole (3a)

To a solution of (2a) (0.044mmol) in isopropanol
(100ml) was added ZnCl

2
 (0.335mmol) and it was re-

fluxed for 5hrs. After cooling to 100C, the reaction mix-
ture was treated with dil. HCl followed by 200ml of
DCM. The DCM layer was separated and washed with
brine. The organic phase were dried over anhydrous
sodium sulfate, filtered and evaporated under reduced
pressure to obtained (3a).

Other compounds (3b-h) was prepared the similar
way using (2b-h). Characterization data are presented
in TABLE 1.

Compound (3a)

Yield 60%, m.p.94-950C, (Anal. Calcd for C
17

H
16

FN:
C, 80.60; H, 6.37; N, 5.53. Found, C, 80.61; H, 6.36;
N, 5.54%), 1H NMR: 1.50(d, 6H, 2CH

3
), 4.70(sep-

tet, 1H, -CH), 7.51(s, 1H, Ar-H of indole), 7.46-
7.52(m, 2H, Ar-H of indole), 7.35-7.42(m, 2H, Ar-H
of indole), 7.01-7.15(m, 4H, Ar-H of Flouro benzene)

General procedure for the preparation of 3-[3-(4-
flourophenyl)-1-isopropyl indole-2-yl] acrylaldehyde
(4a)

A mixture of POCl
3
 (0.0403mmol) and acetonitrile

(15ml) was cooled to -100C, to this acrolein (0.0308
mmol) in 10ml of acetonitrile was added slowly. Then
the reaction mixture was brought to room temp and
(3a) (0.0237mmol) in 10ml of acetonitrile was added
with continious stirring. Reaction mixture was heated
upto 700C for 1hr. After cooling it was quenched with
distilled water followed by 100ml of DCM. The ex-
tracted layer was separated and concentrated to ob-
tained solid product which was again extracted with
toluene and charged with silica to obtained slurry. The
obtained slurry was heated upto 450C and filtered,
washed with toluene. The toluene layer dried over
Na

2
SO

4
 and concentrated to obtained pure products

(4a).
Other compounds (4b-h) was prepared the similar

way using (3b-h) and acrolein. Characterization data

are presented in TABLE 1.

Compound (4a)

Yield 93%, m.p.122-1240C, (Anal. Calcd for
C

20
H

18
FNO: C, 78.15; H, 5.90; N, 4.56. Found, C,

78.13; H, 5.98; N, 4.55%), 1H NMR: 1.60(d, 6H,
2CH

3
), 5.03(septet, 1H, -CH), 6.01-6.10(dd, 1H, eth-

ylene attached to aldehyde), 7.68-7.70(d, 1H, ethyl-
ene attached to benzene indole), 9.40-9.48(d, 1H, al-
dehydic proton), 7.49-7.56(m, 2H, Ar-H of indole),
7.40-7.44(m, 2H, Ar-H of indole), 7.00-7.20(m, 4H,
Ar-H of Flouro benzene)

General procedure for the preparation of 3-[-3-(3-
(4-flourophenyl)-1-isopropyl indole-2-yl) allyl)
piperazin-1-yl] 1, 2-benzisothiazole (5a)

To a solution of (4a) (0.019mmol) in methanol
(100ml) was taken in round bottom flask in this 3-
(piperazin-1-yl) 1,2-benzisothiazole (0.0195mmol) was
added with continious stirring. The reaction mixture was
cooled to 100C and sodium borohydride (0.078mmol)
was added in lots, after complete addition reaction mix-
ture was brought to room temp. and stirred for 5hrs.,
then the reaction mixture was quenched with 10% HCl
and neutralized with base. It was extracted with ethyl
acetate, the extracted layer was washed with brine and
dried over Na

2
SO

4
 and concentrated under vaccume

to obtain the titled product (5a).
Other compounds (5b-h) was prepared the similar

way using (5b-h)and 3-(piperazin-1-yl) 1,2-
benzisothiazole. Characterization data are presented in
TABLE 1.

Compound (5a)

Yield 80%, m.p.132-1340C, (Anal. Calcd for
C

31
H

31
FN

4
S: C, 72.91; H, 6.12; N, 10.97. Found, C,

72.80; H, 5.95; N, 9.58%), 1H NMR: 1.63-1.61(d,
6H, 2CH

3
), 3.28-3.25(t, 4H, piperazine ring), 3.66-

3.64(d, 4H, piperazine ring), 3.15-3.11(d, 2H, meth-
ylene), 4.83-4.81(m, 1H, methine), 5.89-5.80(m, 1H,
ethylene), 6.59-6.55(d, 1H, ethylene), 7.29-7.09(m,
4H, benzene), 7.39-7.35(m, 2H, indole), 7.45-7.41(t,
1H, benzene), 7.58-7.54(t, 1H, benzene), 7.72-7.68(m,
2H, indole), 8.12-8.06(dd,2H, benzene).



172

Full  Paper

Synthesis, characterisation and antimicrobial activity of some novel OCAIJ, 5(2) June 2009

An Indian Journal
Organic CHEMISTRYOrganic CHEMISTRY

ACKNOWLEDGEMENTS

The authors are thankful to Mr. Rajendra Deshmukh
and Director, Wockhardt Research Centre Aurangabad,
India for the cooperation provided during this research
work. The authors are also thankful to Mr. A.R.Muley,
K.N.Vidhate, A.S.Munde Dept. of chemistry, Miss
V.G.Ambhore Dept. of Biotechnology Milind College
of science Aurangabad for help in antimicrobial study.

REFERENCES

[1] A.R.Saundane, P.M.V.Sharma; Badiger J.Indian J
Heterocyclic Chem., 14, 307 (2004).

[2] A.Agarwal, S.K.Agarwal, P.K.Shukla, Z.K.Khan;
Indian IN 183635; Chem.Abstr., 141, 260731 (2004).

[3] F.Palluotto, F.Campagna, A.Carotti, M.Ferappi,
A.Rosato, C.Vitali; Farmaco, 57, 63 (2002).

[4] G.P.Stack, M.Tran, B.A.Bravo; PCT Int.Appl.WO
2002088146; Chem.Abstr., 137, 353044 (2002).

[5] A.H.Abadi; Arch.Pharm., 22, 352 (1998).
[6] E.B.Skibo, C.Xing, R.J.Dorr; Med.Chem., 44, 3535

(2001).
[7] K.S.Pitzer, P.John; PCT Int.Appl., WO 0018769;

Chem.Abstr., 132, 260669r (2000).
[8] B.Zang, Pelaez; U. S. Pat. 6081579, 1999; Chem.

Abstr, 132, 266695w (2000).
[9] D.W.Smith, J.P.Yevich; U.S.Pat., 4,590,196 (1986).
[10] Franca Zani, Paola Vicini; Archiv der Pharmazie,

331(6), 219-223 (1999).
[11] C.Boschail, A.Cana, R.Disfilo, A.Frutlero, Gasco;

Bioorg.Med.Chem., 7, 1727 (2000).
[12] P.Moloney Gerard, Martin Graemer, Mathew;

J.Chem.Soc.Perkin Trans, 19, 2725, (1999).
[13] R.D.Clark, J.M.Carron, A.F.Kloge, D.B.Repke,

A.P.Roszkowski, A.M.Strosberg, S.B.Earkar,
S.M.Bitter, M.D.Okando; J.Med.Chem., 26(5), 657
(1983).

[14] S.D.Rathod, K.V.Gaikwad, S.V.Gaikwad, S.B.
Jadhav; Organic Chemistry: An Indian Journal,
4(9-11), (2008).

[15] F.Kavanagh; �Analytical Microbiology�, Academic
Press, New York, 125 (1963).

[16] H.W.Seeley, P.J.Van Denmark; Microbes in action:
A laboratory Manual of Microbiology, D.B.
Taraporevala Sons and Co. Pvt. Ltd., Bombay, 55-
80 (1975).


