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Abstract

The 1,3-dihydro-1-(2-bromoethyl)-3-isopropenyl-2H-benzimidazol-2-one was used as a starting material for making of the title
compound. This compound treated with piperizine in the presence of TBAB as a catalyst which is treated with m-trifluoromethyl
bromobenzene, in the presence of base and palladium acetate than followed by passing HCl gas to produced corresponding title
compound in good yield with high purity. The structures of all the synthesized compounds were confirmed by IR, 1H NMR, C13

NMR and Mass Spectral data.
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Introduction

Aryl piperazine derivatives possess anti-histaminic, anti-
hypertensive, adrenolytic and anti-inflammatory activites
[1]. They are also an important class of compounds in
the field of neuropharmaeuticals [2]. They bind with high
affinity to serotonin sites [3, 4]. The compounds like 1-[3-
(trifluoromethyl) phenyl]piperazine and 1-[3-
(chloro)phenyl] piperazine are peripheral 5-HT agonists
[5] and in addition have been shown to bind at central
5-HT sites [6].

The benzimidazole ring is an important pharmacophore
in modern drug discovery. A variety of benzimidazoles
are in used, like Thiabendazole, Flubendazole (anti-
helminthic), Omeprazole, Lansoprazole (anti-ulcerative)
and Astemizole (anti-histaminic). The chemistry and
pharmacology of benzimidazoles have been of great
interest to medicinal chemistry [7,8], because of its
derivatives possessed various biological activities such
as anti-oxidant [9,10], anti-microbial [11-16], anti-
helmentic [17-19], anti-cancer [20], anti-hypertensive
[21], anti-neoplastic [22], anti-inflammatory [23,24],

analgesic [25], anti-protozoal [26,27], anti hepatitis
activities [28] and also shows anti-depressant activity
[29].

The biological importance and considerable therapeutic
potential of benzimidazol-2-ones and aryl piperazines
generate considerable interest to us in designing the
novel method of synthesis of 1-(2-{4-[3-
(trifluoromethyl)phenylpiperazin-1-yl}ethyl]-2,3-dihydro-2-
benzimid- azol-2-one (Flibanserin).

Results and Discussion

The synthetic strategy is shown in Scheme-1. The 1,3-
dihydro-1-(2-bromoethyl)-3-isopropenyl-2H-benzimidazol
-2-one 1 was used as a starting material for making the
title compound. The compound 1 treated with piperizine
in the presence of TBAB as a catalyst in toluene to form
compound 2 which is reacted with m-tri fluoro methyl
bromo benzene, sodium ter. butoxide, palladium acetate
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in xylene as solvent and added tri tertiary
butylphosphine as catalyst than followed by passing
HCl gas in isopropyl alcohol to produced

corresponding title compound in good yield. The
structures of all the compounds were confirmed by IR,
1H NMR, C13 NMR and Mass Spectral data.

Scheme 1

Experimental Section

All the melting points mentioned were determine in
capillaries using Polman digital melting point
apparatus (Model MP-96) and reported in degree
centigrade. Reactions were monitored by TLC on silica
gel-protected aluminum sheets (Type 60 F 254,
Merck) and visualization was done using Iodine/UV
lamp. The IR spectra were recorded in the solid state
as K Br dispersion medium using Perkin-Elmer
Spectrum One FT-IR spectrophotometer. The LC-MS
has been performed on AB-4000 Q-trap LC-MS/MS
mass spectrometer. 1H NMR was recorded using 400
MHz Varian Mercury plus 400 MHz NMR
spectrometer. The 1H chemical shift values were
reported on the δ scale in ppm,

Synthesis of 1, 3-dihydro-1-(2-piperazinyl)ethyl-3-
isopropenyl-2H-benzimidazol-2-one (3):

Piperazine (12 gm), toluene (60 ml) and tetra butyl
ammonium bromide (1 gm) mixture was heated to
60°C, added 1,3-dihydro-1-(2-bromoethyl)-3-
isopropenyl-2H-benzimidazol-2-one (10 gm) and
stirred for 4 h at 90 to 95°C. The reaction was
monitored by TLC. The mixture was cooled to 60°C
and added water (50 mL). The separated toluene layer
distilled off under vacuum to get compound 3 as a
white solid.

IR (K Br, cm-1): 3287, 3088, 3063, 2946, 2860, 1686,
1610, 1370, 1357, 1118, 997, 951, 872, 842; 1H NMR
(DMSO-d6) δ ppm: 7.1 (m. 1H), 6.8-6.9 (m, 3H), 5.0 (s,
1H), 4.75 (s, 1H), 3.2-3.3( t, 2H), 2.8-3.1 (m, 4H), 2.6
(m, 2H), 2.3-2.5 (m, 4H), 2.1 (s, 3H). MS: 286 (M+).
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Synthesis of 1,3-dihydro-1-(2-piperazinyl ethyl)-2H-
benzimidazol-2-one (4):

To the mixture of concentrated hydrochloric acid (20
mL) and water (100 mL) was added 1,3-dihydro-1-(2-
piperazinylethyl)-3-isopropenyl-2H-benzimidazol-2-one
3 (10 gm) and heated to 60 to 65 0C for 1 h. The
mixture was cooled to room temperature and pH of the
solution was adjusted to 9-10 with 10% sodium
hydroxide solution, extracted with ethyl acetate and
the organic layer was washed with water. After drying
the solvent was removed under vacuum to get the
compound 4 as a white solid in good yield.

IR (K Br, cm-1): 3260, 3079, 3025, 2942, 2807, 1686,
1509; 1H NMR (DMSO-d6) δ ppm: 7.0 (m. 4H), 3.2 (t,
2H), 2.8 (m, 4H), 2.6 (m, 2H), 2.4 (s, 2H); 13C NMR
(DMSO-d6) δ ppm: 121, 120, 109, 108, 55, 52, 51; MS:
246 (M+).

Synthesis of 1-[2-(4-(3-trifluoromethyl
phenyl)piperazin-1-yl)ethyl]-2,3-dihydro-1H-benz-
imidazole-2-one (6):

To a mixture of 1,3-dihydro-1-(2-piperazinyl ethyl)-2H-
benzimidazol-2-one 4 (10 gm), m-
trifluoromethylbromobenzene (9 gm), sodium tertiary
butoxide (5.5 gm), palladium acetate (4.5 mg) and
xylene (80 mL) was added tri tertiary butylphosphine
(0.2 mL). The mixture was heated to 120°C and stirred
for 3 h. The reaction mass was cooled, added water
(100 mL) and extracted with ethyl acetate and the
organic layer was washed with water. After drying the
solvent was removed under vacuum to yield the
compound 5 in good yield. The compound is dissolved
in isopropyl alcohol and passed HCl gas to get
corresponding Flibanserin hydrochloride as salt with
high purity.

IR (K Br, cm-1): 3399, 3198, 3147, 2979, 2957, 16863,
1590,1490, 1450, 1354, 1310, 1167, 1111, 946,779;
1H NMR (DMSO-d6) δ ppm: 11.5 (s, 1H), 11.05 (br, s,
1H), 7.47-7.01 (m. 8H), 4.33-4.30 (t, 2H), 4.00-3.98 (t,
2H), 3.72 -3.71 (t, 2H), 3.45 (t, 2H), 3.24-3.23  (t, 4H);
13C NMR (DMSO-d6) δ ppm: 154.23, 151.13, 130.30,
129.84, 128.49, 123.32, 120.62, 118.55, 114.46,
110.72, 108.62, 107.81, 55.35, 52.43, 47.54, 37.50;
MS: 391 (M+H).
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