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Some reactions of imidazo[1, 2-a]benzimidazole derivatives have been
studied: the cleavage of their quaternization products, bromination,
and the replacement of the bromine in position 3.

Recently, derivatives of the barely studied imid-
azo[1l,2-a]benzimidazole system (II) have been ob-
tained by the cyclization of 1-alkyl-2-imino-3-phen-
acylbenzimidazolines (I) [1-3], We have effected the
synthesis of new representatives of the series (table)
and have considered some of their reactions.
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The action of methylating agents on IIa (R = CHj,
Ar = CgH;) leads to the formation of the quaternary
salt III, When this is heated with dilute alkali, the
hydroxyl ion attacks the "guanidine" carbon atom,
the C=N {[1] bond ruptures, and the benzimidazolone
derivative (V) is produced. The reaction can be used
to determine the position of the substituents in the

nucleus.
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The reaction of Ilg with bromine in chloroform
forms a monobromo derivative, the methyl benzene-
sulfonate derivative of which is decomposed by alkali
to give 1-methylbenzimidazolone. On this basis, it
may be concluded that the bromine atom is present in
position 3 or in the aryl radical. Since the properties
of the monobromo derivative differ from those of
2-p-bromophenyl-9-methylimidazo[1, 2-a]benzimid-
azole ({IIb) obtained by independent synthesis, in
which the bromine is nonlabile, the product of the
bromination of Ila must be attributedto the structure
of the 3-bromo-substituted compound VIa. Thus, Ila
reacts with bromine in a similar manner to imidazo-
[2, 1-b]thiazole derivatives |4, 5].
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The halogen atom in compound VIa possesses a
fairly high mobility. Consequently, by heating it with
sodium nitrite in dimethylformamide, it is possible
to convert it into nitro derivative VIb [6]. Reaction
under the same conditions with piperidine or mor-
pholine leads, respectively, to the N-piperidino
derivative (VIe) and the N-morpholino derivative (Vid).

1-Alkyl- and 1-Aralkyl-2-imino-3-phenacylbenzimidazolines (Ia~c¢) and the Products of Their Cyclization (Ila—¢)

Found, % Calculated, %
Smlox | 1 ettt | et ot a5
\ C H N c H N
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Ia CHs CeHs : 146° (aqueous ethanot) CisHisNsO - H,O 67.75| 6.06 | 15.08)| 67.82 | 6.05 | 14.84| 99.0
Ib CH3 p-BrCsH, | 161° (decomp., methanot) CieHBrN;O - YoHo0%*1 54.13 | 450 | 11.96 | 54.41 | 428 | 11.90 98.0
Iv- HBr CH; The same 284—285° (decomp., ethanol) CisHsBrN;O - HBr 4530 | 364 | 10.04 | 4521 | 356 | 9.88| 73.0
Ic ; CHzCsHs | CgHs 170—171° (aqueons ethanol) CaiH N3O 7752 1 575 {1243 17739 561 | 1230| 980
Ic-HBr CH,CeHs | The same 267-—268° (decomp., ethanol—ether)| CyH;oN;O - HBr 62.63 | 4.75 — 62.57 | 4.77 73.0
IIa CH; CeHs 120° (aqueous ethanol) CisHisNs 7767 | 531 | 17.09 | 77.71 | 530 | 16.99 91.5
Hpt* CH,4 p-BrCgH, | 163° (methanol) CigH2BrNg** 58971 3.77 | 1295|5891 | 371 | 12.88| 66.0
IIc?* CH,Ce¢Hs | CsHs 147° (methanol) CaHpN; 81.51 | 526 {12.99| 81.70 | 531 | 12.99] 933

1¥The base was obtained by triturating the hydrochloride with an excess of 40% alkali.
2%The hydrochloride of IIb was moistened with water and triturated with 40% alkali, and the base was exiracted with acetone.
3+Ib. Found, %; Br 22.55, Calculated, %: Br 22.62. IIb. Found, %: Br 24.54. Calculated, %: Br 24.50.
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EXPERIMENTAL

The 2-iminobenzimidazoline derivatives (I) were obtained by the
reaction of 2-amino-1-methyl- or 2-amino-1-benzylbenzimidazole
with phenacyl bromide or its p-bromo derivative (table),

2-Imino-1-methyl-3-phenacylbenzimidazoline (la), The base
was isolated in the form of the hydrate from a hot aqueous solution of
the hydrobromide [3] by the action of a saturated solution of Na,COj.
At 100-120° C it lost two molecules of water, being converted into
lla,

9-Methyl-2-phenylimidazof1, 2-a]benzimidazole (Ila), Compound
Ia was boiled with an excess of phosphorus oxychloride or conc. HCL
for 4 hr [2]. The resulting hydrochloride was dissolved in ethanol with
a small excess of ammonia, and the base was precipitated with ice
water, Storage at 25-30° C led to the resinification of the substance,

9-Methyl-2-phenylimidazof 1, 2-a] benzimidazole methiodide (III);
An ethanolic solution of 1 mM of 1Ia and 2 mM of methyl iodide was
boiled for 2 hr 30 min. After cooling, the precipitate was filtered off
and washed with ethanol. Yield 72%. Snow-white needles (from
ethanol) with mp 234° C (decomp. ). Found, %; N 11.00; I 32.50.
Calculated for Cy7H;gINg, %: N 10.80; I 32.60.

Cleavage of Il A solution of 1 g of III and 0.25 g of KOH in
10 mi of 50% ethanol was boiled for 1 hr, The oil that deposited was
separated off and triturated with ether. Yield 0.48 g (70%). Colorless
needles (from ethanol) with mp 167-168° C. The compound was
identical with 1-methyl-3-phenacylbenzimidazolone obtained by
independent synthesis,

1-Methyl-3-phenacylbenzimidazolone (V). An ethanolic solution
of equivalent amounts of 1-methylbenzimidazolone [7] and phenacyl
bromide was boiled for 10 min, KOH (1 equivalent) was added, the
mixture was shaken until the alkali had dissolved, and the precipitate
of potassium bromide was filtered off. After cooling, IV separated out,
and it was purified by chromatography on alumina, Yield 64%,
mp 168° C. Found, %: C 70.80; H 5.37. Calculated for CygH;4N;05, %;
C 70.87; H 5.55.

The oxime of compound V, mp 210° C (from aqueous ethanol).
Found, %: N 15,54, Calculated for CysH;sN3Oy, %: N 15,56, Picrate,
bright orange needles (from ethanol) with mp 182° C (decomp. ).
Found, %: N 14.47, Calculated for Ci5H;4NaOp © CgHsN;Oy, To: N 14,49,

3-Bromo-9-methyl-2-phenylimidazo[1, 2- ¢jbenzimidazole (Vla).
With vigorousstirring, a solution of 5 mM of bromine in chloroform was
added over 30 min at 20° C to a solution of 1,24 g (56 mM) of Ila in
dry chioroform, After 30 min, the hydrobromide that had deposited
was filtered off and washed with chloroform. Yield 2.0 g (98%),
mp 245° C (decomp. ). When the hydrobromide was treated with 5%
alkali, an oily product separated out which crystallized on trituration
with ether, Yield 1.33 g (98%). Snow-white needles with mp 148° C
(from ethancl). Found, %: C 58.77; H 3.83; Br 24.31; N 12.93. Calcu-
lated for CygHyBrNg, %: C 58.92; H 3.71; Br 24.50; N 12.88.

Methyl benzenesulfonate derivative of 3-bromo-9-methyl-2-
phenylimidazo{l, 2-a]benzimidazole. A mixture of 0.65 g (2 mM) of
Via and 0,55 ml (4 mM) of methyl benzenesulfonate was heated at
80° C for 30 min. After cooling, the mixture was triturated with ether
and the precipitate was filtered off. Yield 0.96 g (96%). Snow-white
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needles with mp 227° C (from ethanol—~ether). Found, %: N 8.51; 8.47.
Calculated for CygHyBrN;OsS, %: N 8.43.

Decomposition of the methyl benzenesulfonate derivative, The
salt (1.45 g) was boiled with § ml of 10% caustic potash for 30 min.
The oily deposit was separated off, and the solution was neutralized to
pH 7 and repeatedly extracted with ether. Evaporation of the ether
yielded 0.21 g (48.8%) of 1-methylbenzimidazolone in the form of
snow-white needles with mp 190-191° C. A mixture with authentic
1-methylbenzimidazolone [7] gave no depression of the melting point.

9-Methyl-3-nitro-2-phenylimidazo{l, 2-a] benzimidazole (VIb).

A mixture of 0.33 g (1 mM of VIa and 0,08 g of sodium nitrite in 3 ml
of dimethylformamide was boiled for 1 hr, and the hot solution was
filtered from the sodium bromide. After cooling, small lemon-yellow
needles deposited, Yield 0.23 g (80%), mp 205° C (from ethanol—
acetone). Found, %: N 19,05, 19.28. Calculated for CygH;3NO,, Po:
N 19,17, The compound did not change on being boiled with water
and dilute alkali.

9-Methyl-2-phenyl-3-piperidinoimidazo(1, 2-a]benzimidazole
(VIc). A solution of 0.5 g (1.6 mM) of Via and 0.7 g (8 mM) of piper-
idine in 5 mi of dimethylformamide was boiled for 2 hr. The solvent
was distilled off under reduced pressure, The residue was treated with
water and extracted with ether, From the ethereal extracts 0.47 g of
dirty-yellow crystals was obtained. Colorless needles with mp 134~
135" C (from petroleum ether). Found, %: C 76.74; H 6.89; N 16.68%.
C21H22 N4, ‘70: C 76.33; H 6.71; N 16.96.

9-Methyl-3-morpholino-2-phenylimidazo{l, 2-ajbenzimidazole
(VId) was obtained in a similar manner to VIc with a yield of 90%.
Colorless needles yellowing slightly on storage with mp 212-213° C
(from petroleum ether). Found, %: C 72,19; H 6.06; N 16,99. Calcu-
lated for CpoHygNgO, %o C 72.28; H 6.08; N 16.86.
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