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Abstract. A simple one-step synthesis of 2-skatyl-benzimidazole (I) is described.
Reaction of (I) with gramine afforded 1,2 diskatyl benzimidazole (II) while treatment
of (I) with N,N-dimethyl amino-propiophenone hydrochloride furnished 1-(~-benzoyl
ethyl)-2-skatyl benzimidazole (III). Compounds (II) and (III) have not been described
previously.

The discovery that 5, 6-dimethyl-l-(oc-D-ribofur-
anosyl) benzimidazole is an integral part of the
chemical structure! of vitamin ~12 has added in-
terest to the benzimidazole chemistry. Consequently,
massive research effort has been directed towards
synthesizing new benzimidazole compounds for
pharmacological screening. - In fact, several synthetic
benzimidazoles were found useful therapeutic agents-
to combat human and veterinary diseases (see Table 1).

For the synthesis of 2-skatyl benzimidazole (1),
the only methods available in literature is by the
condensation of ortho-phenylene diamine and indole-

(I) +

[

3-acetonitrile via indole-3-iminoacetate. However,
using Phillip's procedure.t we were able to accomp-
lish the synthesis of (I) by the direct condensation of
ortho-phenylene diamine and indole-3-acetic acid
in hydrochloric acid.

A number of methods- are available for alkylating
benzimidazoles; of these the interaction of benzi-
midazole and an appropriate Mannich base provides
a convenient method. In the case of 2-substituted
benzimidazoles, alkylation takes place on nitro-
gen at position 1. Thus 2-methyl- and 2-benzyl
benzimidazoles on reaction with gramine (Mannich
base) have been shown to furnish the corresponding
N-skatyl derivatives.f In the present studies, N-
alkylation of 2-skatyl benzimidazole (I), using differ-
ent Mannich bases, are described.

Thus the reaction of 2-skatyl benzimidazole (I) with
gramine in aqueous medium readily furnished a
crystalline compound, m.p. 190°. It analyzed for
C2sH20N4; (M+376). Its ir spectrum showed
bands at 3490, 3470 (>NH), 1616 and 1580 cm.-!
(phenyl). On the basis of the above analytical and
spectral data, the compound was formulated as
1,2-diskatyl benzimidazole (II).

TABLE 1

Approved name

Thiabendazole

UseStructure

Diabazole

Rl =H Human and

/N =/' veterinary
Ranthelmintic2-,__S

'"
Rl =H Vasodilator,
R2 = - CH2-Ph spasmolytic and

(HCI) hypotensive
r >:Bactericide

Rl =- CH2-~_/C~ntihistamine

R2= -CH2-N/-\
"'-

Clemizole

Similarly 2-skatyl benzimidazole (I) when allowed
to react with ,B-dimethyl arnino-propiophenone
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hydrochloride in aqueous medium afforded a crys-
talline compound, m.p. 179-81°. Its elemental
analysis coupled with mass measurements (M+ 379)
agreed with the molecular formula, CzSH21N30.
v 3130 (>NH, indole), 1700 (>C=O), 1610 em"!

111a x
(phenyl). The above mentioned analytical and
spectral data for this compound led to its formula-
tion as N-(,8-benzoylethyl)-2-skatyl benzimidazole
(lIT) which is also compatible with its mass spectrum
(Table 2).

TABLE 2

m/e m/e Relative
abundance

Relative
abundance

379 100 131 18
303 18 130 40
274 40 129 17
259 36 122 17
258 54 110 39
248 25 109 23
247 62 106 30
246 50 105 74
245 20 103 18
219 17 91 23
212 20 78 20
157 17 77 51
149 30 51 30
132 25----'----~---------------

Attempts to react (1) with 2-morpholinomethyl
cyc/ohexanone hydrochloride in aqueous medium
were not successful and the starting materials were
recovered. Even drastic conditions failed to induce
the reaction to take place.

Experimental

Melting points were taken on Kofler Block and are
corrected. Uv spectra were measured on a Beck-
mann Model D.B. spectrophotometer in methanol.
Ir spectra were recorded on Perkin-Elmer 137
spectrophotometer in KBr, unless otherwise stated.
Mass spectra were measured on Micromass MM 12
instrument at 70 e.v. Petroleum ether used had the
boiling range 40-6Go.

2-Skatyl benzimidazole (I). A mixture of ortho-
phenylene diamine (1.0 g, 0.01 mole), indole-3-acetic
acid (2.6g, 0.015 mole), ethanol (20ml.) and 4NHCl
(20 ml.) were taken in a 100 ml round-bottom flask
and refiuxed on a water bath for 24 hr. The mixture
on cooling (in ice bath) and neutralization with 20 %
ammonia solution afforded a dark brown oil which
was decanted off. This oily material, which con-
gealed to a solid on standing, was taken up in ethyl
acetate, washed first with dilute sodium bicarbonate
solution, then with water and finally dried over
sodium sulphate (anhydrous). Removal of the solvent
and crystallization from dilute ethanol gave 2-skatvl
benzimidazole (I), m.p. 193-4° (lit.3 m.p. 193-4°)
0.85 g, (35 %); vmax (KBr), 3469 (indole > NH),
3071 (benzimidazole > NH) and 1616 em."! (ben-

zenoid stretching vibration) Amax 224 (E = 68336),275

(E=37461), 281 (E=40343) and 290 nm (E= 16466).
1,2-Diskat)'1 benzimidazole (T/). A mixture ~f

gramine (0.21 g, 0.0012 mole) and 2-skat~1 b~n~l-
midazole (0.3g, 0.0012 mole) was taken up in 91stll-
led water (50 ml.) and refluxed (9 hr.) The sllgh~Jy
pink solid obtained was filtered off and washed With
hot petroleum ether to remove any unreacted gra-
mine. Crystallization of· the solid with aqueous
ethanol furnished 1,2-diskatyl benzimidazole as
pale-white clusters, m.p. 190°. (0.22 g. ; 49%).
Found C, 80,23; H, 8.43; N, 15.09 CZSH20N.
requires C, 79.76; H, 5.35; N, 14.88%.

l.z-diskatyl benzimidazole (II) is soluble in acetone,
methanol, ethanol, dioxane, ethyl acetate and ether.
It is sparingly solu ble in acetic acid (l0 %), hot water,
benzene, petroleum-ether and chloroform. It is
insoluble in carbon tetrachloride, v max 3490,
3470 (:> NH), 1616 and 1580 crrr" (phenyl). ,\ max

223.5 (E=20930), 277 (E = 1520) 283 (E = 1645) and
289 n.m. (E=5013).

1-(~-benzoylethyh-I-skatyl benzimidazole (III).
2-Skatyl benzimidazole (2.47 g, 0.01 mole), N,N-
dimethylaminopropiophenone hydrochloride (2.13g;
0.01 mole) and distilled water (70 1111.) were refluxed
(12 hr.). The cream coloured solid, obtained on cool-
ing, was filtered off and washed with water. Crystal-
lization from dilute ethanol gave dirty white needles
(clusters) of 1-(~-benzoylethyl)-2-skatyl benzimi-
dazole, m.p. 179-18loC (0.94 g, 25%). Found C,
78.91; H, 6.71; N, 9.32, C2sH21N30 requires C,
79.13; H, 5.58; N, 11.07 %.

1-(~·benzoyl ethyl)-2-skatyl benzimidazole is
soluble in acetone, dioxane, ethanol and methanol.
It is sparingly so luble in acetic acid (10 %), benzene,
chloroform, ether, ethyl acetate and petroleum ether.
It is insoluble in carbon tetrachloride. vmax. 3130
(indole:> NH), 1700 (> C=O) and 1610 cm=t
(phenyl). Am1x 221.5 (E=1768), 248 (E=9601), 277

(~=6127), 284 (E=6316) and 290 CE=3284) nm,
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