CHEMISTRY OF HETEROCYCLIC COMPOUNDS

RESEARCHES ON IMIDAZOLES
XXX1I. Pyrrolo{l,2-a]Benzimidazoles*
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Reaction of 1, 2-dialkylbenzimidazoles with o-halogenoketones
followed by cyclization of the 1, 2-dialkyl-3-8-ketoalkyl(aralkyl)-
benzimidazolinium halides in aqueous solution, in the presence of
bases, leads to the synthesis of a number of derivatives of a new
aromatic tricyclic system, 4H-pyrrolo[1, 2-a]benzimidazole.

The literature describes the preparation of 2, 3-
dihydropyrrolo[1, 2-a]-benzimidazole [1-6], and its
1-oxo derivative [7]. The corresponding aromatic
system, pyrrolo[l,2-albenzimidazole, is not known.

In continuation of previous research [8], it was of
interest to gynthesize derivatives of pyrrolo[l, 2-a}-
benzimidazole. The starting materials used were the
following known compounds: 1, 2-dimethylbenzimidaz-
ole (XX VI) [9—12], I-ethyl-2-methylbenzimidazole
(XXVII) [11, 14—16], and 1-methyl-2-benzylbenzimid-
azole (XX VIII) [12], prepared by alkylating the ac~
cessible compounds 2-methylbenzimidazole [17] and
2-benzylbenzimidazole with certain alkylating agents
(esters of benzenesulfonic acid or alkyl halides).

Heating XX VI-XXVIII with «~halogenoketones in
acetone gives good yields of the hitherto undescribed
1, 2-dialkyl-3-[8-ketoalkyl(aralkyl)]-benzimidazolinium
halides (I-XI, Table 1). Treatment of halides V and
VI with picric acid, or treatment of salt I {in the
cold) with an equivalent quantity of sodium hydroxide,
followed by addition of picric acid, gives the picrates
of 1, 2-dialkyl-3-[3-ketoalkyl(aralkyl)]benzimidazo-
linium picrates (XII-XIV). So far it has not been
possible to isolate the free benzimidazolinium quater-
nary bases, or the corresponding enclbetaines, as
the compounds investigated were water-soluble.

When the quaternary salts (I-XI) are refluxed
with agueous sodium bicarbonate, as recently des-
cribed [18], they are cyclized to derivatives of 4H~
pyrrolofl, 2-aJbenzimidazole (XV-XXV, Table 2).
Some of these compounds (XV, XXII) are obtained by
reacting the quaternary salts (I, VIII) with sodium
hydroxide solution in the cold

+ CHCOR
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Unlike derivatives of pyrrol{l, 2-ajimidazole [8],
compounds X V=XX V are obtained in high yield, and
are more stable, probably as a result of the benzene

ring being fused to the imidazole one.

*For Part XXXII see [8].

EXPERIMENTAL

1, 2-Dimethylbenzimidazole (XXVI). a) 10 g (0.0712
mole) 2-Methylbenzimidazole [16] was added to a
solution of 4.4 g (0.0786 mole) KOH in 135 ml MeOH,
the mixture heated to effect solution, cooled, and 11.5
g (0.0794 mole) Mel added dropwise. The whole was
refluxed for 8 hr, cooled, the solvent distilled off,
and the residue extracted with ether. The ether
extract was washed with water, dried over Na,;SOy,
the solvent distilled off, and the residue recrystal-
lized from 200 ml water. Yield 2.2 g (20%) XX VI,
mp 109°=112° C (112° [9]). Picrate mp 234°—236° C
(237° Cl11D).

b) 19 g (0.11 mole) 2-Methylbenzenesulfonate was
added in portions, with stirring, to 13.2 g (0.1 mole)
2-methylbenzimidazole at 200°~210° C. The tempera~
ture was then raised to 240°-245° C, and held there for
45 min, heating being by means of an oil-bath. The
products were then cooled to 70° C, 100ml water added,
the mixture cooled to 15°—16° C, and neutralized with
40% NaOH, the pH being brought to pH 9. The solu-
tion was then extracted with CHCly (700 ml), the
extract washed with water, and dried over Na,SOq.
The solvent was distilled off, and the residue re-
crystallized from 250 ml water. Yield 4.6 g (31.5%),
mp 106°=112° C (+ 2°~3°).

1-Ethyl-2-methylbenzimidazole (XX VII). a) 40 g
(0.3 mole) 2-Methylbenzimidazole was added to a
solution of 25.4 g (0.45 mole) KOH in 350 mi EtOH,
after which 87.3 g (0.6 mole) Etl was added. The
mixture was refluxed for 8 hr. cooled, the precipit-
ate of KI filtered off, the filtrate evaporated under
vacuum, and acetone added to the residue. The pre-
cipitate of 1-ethyl-2-methylbenzimidazole ethiodide
(XXIX) was filtered off, coloriess crystals, mp
197°-198° C (ex dry EtOH), readily soluble in water
and EtOH, insoluble in ether, acetone, and benzene.
Tound: 1 39.77; N 9.21%. Calculated for C ,H1INy:
140.13; N 8.86%. After removing XXIX, the acetone
solution was evaporated under vacuum, the residue
dissolved in CHCl;, the solution washed with water,
dried over Na,SOy, the solvent distilled off, and the
residue vacuum-~distilled, to give 31 g (64%) XXVII,
bp 124°~125° C(1 mm), which crystallized on cooling.
Colorless crystals, mp 51°~52.5° C (ex petrol ether).
Found: C 74.74; H 7.32; N 17.55%. Calculated for
CyHyNy: C 74.94; H 7.54; N 17.48%. Picrate mp
237°=229° C. According to theliterature [11] the com-
pound is a liquid bp 110°-~112° C (0.3-0.4 mm),
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picrate mp 236°~-237° C; according to [15, 16], un~
doubtedly erroneous, it has mp 178°-180° C.

b) Prepared by alkylating 2-methylbenzimidazole
with ethylbenzenesulfonate, as described for XX VI
(b). Yield 50%, bp 135°~137° C (3mm), mp 47°~52° C
(+ 2°-3°).

1-Methyl~2~benzylbenzimidazole (XX VII). Pre-
pared by alkylating 2-benzylbenzimidazole with
methyl benzenesulfonate, as described for XX VI (b).
Yield 61.5%, bp 208°~210° C (3mm), mp 69°-71° C
(ex petrol ether) (77°—78° C [12]). Found: C 81.37;

H 6.36; N 12.54%. Calculated for C;gHy4Ny: C 81.04;
H 6.35; N 12.60%.

1, 2-Dialkyl(aralkyl)benzimidazolinium halides
(I-XI, Table 1). A solution of 0.01 mole 1, 2-dial-
kylbenzimidazole and 0.01 mole «-halogenoketone
in 30-50 ml acetone was refluxed for 3—5 hr (1 hr
for nitrophenacylbromides). The precipitate was
filtered off, and washed with acetone. Colorless or
dull white (in the case of nitro compounds) crystals,
slightly soluble in cold water, readily soluble in
EtOH, insoluble in ether, acetone, and benzene. Some
salts were hygroscopic.

1, 2-Dialkyl-3-[3-ketoalkyl(aralkyl)]benzimidazo-
linium picrates (XII-XIV). a) 0.0011 mole NaOH (as a
36% aqueous solution) was added to a solution of 0.001
mole benzimidazolinium halide I in 30 ml water, ex~
cess alkali was neutralized with AcOH, bringing the
solution to pH 5, an aqueous solution of picric acid
was added, and the precipitate filtered off. The prod-
uct was 1, 2-dimethyl-3-phenacylbenzimidazolinium
picrate (XII), yellow crystals mp 167°-168° C (ex
water). Mixed mp with the picrate of XVa 130°-150° C,
Found: C 56.16; H 4.26; N 14.17%. Calculated for
Ca3HgN5Oq: C 55.98; H 3.88; N 14.19%. IR spectrum:
1700 em™ (100).

b) An aqueous solution of picric acid was added to
a solution of 0.001 mole benzimidazolinium halide V
or VI in water {30-50 ml), the precipitate filtered off,
and recrystallized from water. 1-Ethyl-2-methyl-3-
acetonylbenzimidazolinium picrate (XIII) yellow crys-
tals mp 157°-159° C. Mixed mp with picrate XIXa
147°~150° C. Found: C 51.61; H 4.58; N 15.94%. Cal-
culated for CygHpN;zOq: C 51.23; H 4.30; N 15.72%. IR
spectrum: 1747 cm~1 (vgqg). 1-Ethyl-2-methyl-3-
phenacylbenzimidazolinium picrate (XIV) yellow crys-
tals, mp 158°-160° C, mixed mp with picrate XXa
148°~156° C. Found: C 56.78; H 4.14; N 13.84%. Cal-~
culated for CyqHyyN5Op: C 56.80; H 4.17; N 13.80%. IR
spectrum: 1698 cm~! (vco).

Pyrrolo[1, 2-a]benzoimidazoles (XV-XXV, Table 2).
a) 0.0105 mole NaHCO; was added to a hot solution of
0.01 mole 1, 2-dialkyl-3-[3-ketoalkyl(aralkyl)]benz-
imidazolinium halide in water (50~500 ml), and the
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whole refluxed for 2—8 hr. The reaction gave rise to
a precipitate, which, after cooling, was filtered off,
and washed with water. Colorless (XV), dull white
(XVI, XX, XXI, XXIII, XXIV), or red (XVII, XVIII,
XXII, XXV) crystals, soluble in most organic sol-
vents, insoluble in water.

b) 5—-10 ml 36% Aqueous NaOH was added, in the
cold, to a solution of 0.001 mole benzimidazolinium
halide in 30-50 ml water. A precipitate quickly
formed, and was filtered off, and washed with water.
Compounds XV and XXII were obtained in good yield
by this method.
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