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1-Trifluoroacetyl-3-dialkylaminomethyl-5-monosubstituted benzimidazoline-2-thiones have been synthe-
sized from p-substituted anilines which were acetylated with trifluoroacetic acid. The trifluoroacetanilides
were nitrated, reduced and cyclised with carbon disulphide in the presence of alcoholic potassium hydroxide
and finally treated with formaldehyde and suitable secondary amines to afford the Mannich bases. The com-
pounds were characterised by their analytical and spectral (ir, pmr, '°F and mass) data. The synthesized com-
pounds have been screened for anti-inflammatory and analgesic activity and found to be active.
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Benzimidazoles display various biological activities viz.
anti-inflammatory [1-5], antibacterial [6}, antiviral [7] and
antihelmintic [8]. As a part of our comprehensive pro-
gramme to synthesise novel fluorine-containing bioactive
heterocycles and trifluoromethyl benzimidazoles already
found to show promising activity [9], the synthesis of a
series of l-trifluoroacetyl-3-dialkylaminomethyl-5-mono-
substituted benzimidazoline-2-thiones, was undertaken. It
was hoped that incorporation of the trifluoroacetyl group,
would lead to enhanced anti-inflammatory and analgesic
activities and the group was introduced using trifluoroace-
tic acid in dry ether as the acylating agent. A literature
survey indicates the use of trifluoroacetic anhydride [10]
or a mixture of acid and anhydride [11,12] for this purpose
but the acid alone in dry ether has been used for the first
time by us.

The title compounds have been synthesized from p-sub-
stituted anilines 1 which were first acylated with trifluoro-
acetic acid. The trifluoroacetanilides 2 were nitrated with
a mixture of concentrated nitric and sulphuric acids at 0°,
the nitro group was then reduced to the amino group us-
ing iron and hydrochloric acid. The 2-amino-4-substituted
trifluoroacetanilides 4, so obtained, were cyclised with
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carbon disulphide in the presence of alcoholic potassium
hydroxide to give l-trifluoroacetyl-5-monosubstituted
benzimidazoline-2-thiones 3 which were finally treated
with formaldehyde and a suitable secondary amine to af-
ford the title compounds, 1-trifluoroacetyl-3-dialkylamino-
methyl-5-monosubstituted benzimidazoline-2-thiones 6
(Scheme 1).

The formation of these compounds was confirmed by ir,
'H nmr, *F nmr, mass spectral data and elemental
analyses.

The formation of 2 was confirmed by their ir spectra
(bands at 1680-1660 cm™* due to the >C=0 group) and
'F nmr spectra which show singlets in the region §-138 to
6-141 ppm.

The formation of compounds 4a-d was confirmed by the
appearance of a broad band at 3100-3300 cm™ in the ir
spectra and signals at § 9-8.7 ppm and 8 5-4.9 ppm in the
'H nmr spectra due to >NH and -NH, groups.

The cyclization of 4a-d to give 5a-d involves carbon di-
sulphide and is much more rapid than the carbonyl of the
trifluoroacetyl group and this was confirmed by the ir
spectra in which absorption at 1200-1050 cm™ due to
> C =S stretching appears with the disappearance of the
absorption bands due to -NH, whilst those at 3300 cm™
due to >NH and at 1680-1660 cm™ due to >C=0 re-
mains unchanged. Signals at § 8.7-8.4 ppm due to >NH
were also observed in the 'H nmr spectra. Further support
was obtained by the mass spectral data as the molecular
ion peak M* at m/e 280 for 5a corresponds to the molecu-
lar mass.

The formation of Mannich bases 6a-f was indicated by
the disappearance of the absorption band due to >NH at
3300 cm™ in the ir spectra. The "H nmr spectra showed
peaks due to dialkylaminomethyl groups, e.g. in 6a a
singlet at 6 3.5-3 ppm due to >N-CH,-, a multiplet at
2.6-2.3 ppm due to -N-(CH,)-CH,- and another multiplet
at 6 1.5-1 ppm due to -CH,CH,CH,- are observed. Further



410 K. C. Joshi, R. A. Misra, R. Jain and K. Sharma Vol. 26
Table 1
Analytical Data of 2-Nitro-4-substituted Trifluoroacetanilides 3 and 2-Amino-4-substituted Trifluoroacetanilides 4
Compound X Yield Mp Molecular Analysis %
No. % °C Formula c H N c H N
Caled. Found

3a Cl 62 185 C,H,CIF,N,0, 35.82 1.49 10.44 35.89 1.51 10.47

3b F 64 260 C.HF,N,0, 38.09 1.58 1111 38.12 1.61 11.23

3c CH, 61 101 CH,F,N,0, 4354 282 1129 4350 286 11.12

3d OCH, 63 123 C,H,F,N,0, 40.90 2.65 10.60 40.99 2.69 10.55

4a Cl 80 70 C,H,CIF,N,0 40.33 2.52 11.76 40.37 2.56 11.71

4b F 62 65 C,H,FN,0 4324 270 1261 4329 275 12.69

4c CH, 71 61 C,H,F,N,0 49.54 4.12 12.84 49,51 4.16 13.00

ad OCH, 68 67 C,H,F,N,0, 4615 3.84 1196 4618 3.90 12.01

Table 2a
Analytical Data of 1-Trifluoroacetyl-5-monosubstituted Benzimidazoline-2-thiones 5 and
1-Trifluoroacetyl-3-dialkylaminomethyl-5-monosubstituted Benzimidazoline-2-thiones 6
Compound X NR, Yield Mp Molecular Analysis %
No. % °C Formula c H N S C H N S
Caled. Found

5a cl = 65 165 C,HF,CIN,0OS 3857 142 1000 1142 3860 147 998 11.40
5b F - 66 173 C,H,F,N,08 4090 151 10.60 1212 4099 158 10.66 12.10
5¢ CcH, - 65 160 C,H,F,N,0S 4615 269 1077 1230 4605 271 10.80 12.28
Sd OCH, - 63 182 C,,H,F,N,0,S 4347 253 1014 11.59 4349 259 10.00 11.52
6a Cl piperidino 61 110 C,H,,F,CIN,OS 4774 397 11.14 848 4769 400 11.18 840
6b Cl morpholino 60 113 C.H,F,CIN,O,S 4432 343 11.08 844 44.38 350 11.12 8.50
6¢c Cl diethylamino 62 132 C, H,F,CIN,OS 4602 410 1150 8.76 46.12 4.19 1158 8.71
6d F piperidino 64 130 C,H,F,N,08 49.86 4.15 11.63 886 49.81 420 11.59 8.90
Ge CH, piperidino 64 125 C,H,,F,N;08 53.78 5.04 11.76 896 53.80 5.12 1181 9.10
of OCH, piperidino 59 127 C,H,F,N,0,S 5147 482 1126 857 5144 479 1130 8.60

the structures have been confirmed on the basis of *°F nmr
also. In compounds 6a,b,c,e.f having X = Cl, Me, OMe a
singlet at § — 140 ppm due to > COCF; group and when X
= F, 6d, singlets at 6 — 70 ppm and at 6 — 116 ppm due to
>COCF; and Ar-F respectively are observed.

EXPERIMENTAL

Melting points are uncorrected. The ir spectra were recorded on
Perkin Elmer (Model 557) in potassium bromide. The ‘H and '°F nmr
spectra were recorded on a Jeol (Model FX-90Q) using DMSO-ds and
TFA as solvents; TMS as internal standard for 'H nmr and perdeuterio-
benzene as external standard for °F nmr. The mass spectra were record-
ed on Kratos 30 and 50 mass spectrometers. All compounds are
homogeneous on tic in various solvent systems.

p-Substituted Trifluoroacetanilides 2.

A solution of trifluoroacetic acid (1 mole) in about twice its volume of
dry ether was added at 0° to the solution of amine (1 mole) in a minimum
volume of the same solvent. After 1 hour, the volatile matter was remov-
ed by distillation under diminished pressure. To the remaining residue
ice water was added and the precipitated amide filtered and recrystal-
lised from alcohol.

2-Nitro-4-substituted Trifluoroacetanilides 3.

p-Substituted trifluoracetanilide (0.12 mole) was placed in a round bot-
tomed flask and dissolved in a minimum quantity of acetic acid by stir-
ring until a clear solution was obtained. This solution was placed in a
freezing mixture bath (ice + salt) to maintain the temperature in the
vicinity of 0-5° [13]. Then nitrating mixture [concentrated sulfuric acid
(13 ml) and concentrated nitric acid (6 ml)] was added dropwise with cons-
tant stirring of the solution. After complete addition, the flask was
removed from the freezing bath and allowed to stand at room tempera-
ture for half an hour. The contents were then poured into cold water (200
ml) and the precipitate filtered off, washed with cold water and finally re-
crystallised from ethanol. The physical and analytical properties are
listed in Table 1.

2-Amino-4-substituted Trifluoroacetanilides 4.

The reduction of the nitro group was carried out by the usual method
[14,15]. A flask containing iron powder (0.025 mole) and a little water was
heated and the 2-nitro-4-substituted trifluoroacetanilide (0.01 mole) was
added to this followed by addition of 2 ml of hydrochloric acid with
vigorous stirring. The temperature was maintained at 70 +2° through-
out, and stirring was continued for 1 hour. Sodium hydroxide solution
(1%) was then added to decompose any amine hydrochloride formed.
The reaction mixture was filtered while still hot and the lower layer
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Table 2b

Spectral Data of Compounds 5 and 6

Compound No. X NR, IR (cm™) 'H NMR (6 ppm) MS M* (m/e)
S5a Cl S 3350 (NH), 1680 (C=0), 8.7-8.4 (NH) 280
1140 (C=S) 7.0-6.7 (Ar-H) ’
Sb F - 3300 (NH), 1685 (C=0), 8.6-8.4 (NH), 264
1160 (C=S) 7.0-6.2 (Ar-H)
5c CH,; - 3340 (NH), 1670 (C=0), 8.6-8.4 (NH), -
1140 (C=9S) 7.2-6.8 (Ar-H),
2.3 (CHy)
5d OCH; - 3320 (NH), 1680 (C=0), 8.7-8.5 (NH), 276
1200 (C=S5) 7.0-6.0 (Ar-H),
3.8 (OCH,)
6a Cl piperidino 1690 (C=0), 1140 (C=S) 7.2-6.7 (Ar-H), 377
3.5-3.0 (N-CH,-N),
2.6-2.3 (-N~(CH,-)-CH,-),
1.5-1.0 (-CH,CH,CH,-)
6b Cl morpholino 1680 (C=0), 1170 (C=S) - 379
6c Cl diethylamino 1680 (C=0), 1090 (C=S) 7.5-6.5 (Ar-H), -
4.0 (N-CH,-N),
3.8-3.5 (N-CH,-CH,),
2.8-2.6 (NCH,-CH,)
6d F piperidino 1670 (C=0), 1200 (C=9) 7.0-6.1 (Ar-H), 361
3.5-3.4 (N-CH,-N),
2.7-2.4 (-N-(CH,-)-CH,-),
2.0-1.8 (-CH,CH,CH,-)
be CH, piperidino 1675 (C=0), 7.0-6.2 (Ar-H), 357
1190 (C=S) 3.7-3.5 (N-CH,-N),
2.9-2.7 (-N-(CH,-)-CH;-),
2.3-2.0 (-CH,CH,CH,-),
1.8 (CHj)
of OCH, piperidino 1660 (C=0), 1200 (C=S) 7.0-6.5 (Ar-H), 373
3.6-3.4 (N-CH,-N),
3.2 (OCH,),

separated. The residue was extracted with hot benzene and this extract
added to the previously separated solution. This was then dried over
anhydrous magnesium sulfate, filtered, and solvent removed under
vacuum. This residue was recrystallised from benzene. The physical pro-
perties of the compounds are listed in Table 1.

1-Trifluoroacetyl-5-monosubstituted Benzimidazoline-2-thiones 3.

A mixture of 2-amino-4-substituted trifluoroacetanilide (0.03 mole),
potassium hydroxide (1.9 gm) and carbon disulphide (0.03 mole) in 95%
ethanol (30 ml) and water (5 ml) was heated under reflux for 3 hours [16].
Norit was added to it cautiously and after refluxing for 10 minutes it was
filtered hot. The hot filtrate was diluted with 30 ml of warm water and a
solution of 2.4 ml of acetic acid in 5 ml of water was added with stirring.
The product separated as white lumps. The mixture was refrigerated
overnight and filtered. The precipitate was recrystallised from methanol-
water mixture. The analytical and spectral data of compounds prepared
are listed in Tables 2a and 2b repectively.

1-Trifluoroacetyl-3-dialkylaminomethyl-5-monosubstituted Benzimidazo-
line-2-thiones 6.

1-Trifluoroacetyl-5-monosubstituted benzimidazoline-2-thione (0.01
mole), dissolved in the minimum amount of methanol, was treated with 2
ml of formalin (40%) and an appropriate secondary amine (0.01 mole)
with brisk stirring. The mixture was further stirred for 15 minutes at

2.9-2.7 (-N-(CH,-)-CH;-),
2.4-2.0 (-CH,CH,CH,-)

room temperature and left overnight. The solid which separated was
filtered off and recrystallised from methanol. The analytical and spectral
data of compounds prepared are listed in Tables 2a and 2b respectively.
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