INVESTIGATIONS IN THE IMIDAZOLE SERIES
LXII.* SYNTHESIS OF IMIDAZO[1,2-a]IMIDAZOLE DERIVATIVES
FROM 2-AMINOIMIDAZOLES ’

B. A. Priimenko and P. M. Kochergin UDC 547,785.5.07

A number of imidazo[1,2-a]imidazole derivatives were synthesized by the reaction of 1-
methyl-2-aminoimidazole with a-bromoketones. The intermediate 1-methyl-3-acylmethyl-
2-iminoimidazolines were isolated, and the conditions for their cyclization to imidazo-
[1,2-alimidazole derivatives were studied. oo

Derivatives of the heteroaromatic imidazo[1,2-alimidazole system have received very little study.
The preparation of several 2,5-disubstituted derivatives of this heterocycle by the condensation of @-amino
aldehydes with cyanamide has been described [2].

As we have already briefly communicated {3], in a study of the reaction of 1-substituted 2-aminoimi-
dazole with a-halo ketones we found a new simple synthesis of imidazo{l,2-alimidazole derivatives, This
paper is devoted to a more detailed discussion of the results.

As in the reaction of 1-ethyl-2-aminobenzimidazole with a-halo ketones, [5], when 1-methyl-2-
aminoimidazole [4] was heated with phenacyl bromide and substituted phenacyl bromide, we isolated 1~
methyl-3-acylmethyl-2-iminoimidazolines (I-V, Table 1), which were characterized as their hydrobro-
mides and picrates. The structures of these compounds were confirmed by the IR spectra, which contain
absorption bands of the CO and NH groups at 1670-1715 and 3120-3260 cm™!, respectively.

It is interesting to note that the hydrobromides of bases 1-V are less stable compounds than the
hydrobromides of 1-ethyl-3-acylmethyl-2-iminobenzimidazolines [5] and on heating in lower alcohols or
in water readily split out a molecule of water to give the hydrobromides of the corresponding imidazo-
[1,2-alimidazole derivatives, The cyclization of I-V proceeds still more rapidly when they are heated in
organic or hydrohalic acids (HCOOH, CH;COOH, HCI, HBr) and also by the action of dehydrating agents
(concentrated H,SO,. concentrated H;PO,, and POCly) in the cold.

A simpler one-step method for the preparation of imidazo[l,2-a}imidazole derivatives (VI-XIV,
Table 1) is heating of 1-methyl-2-aminoimidazole with a-halo ketones in lower alcohols (methanol and
ethanol).
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*See [1] for communication LXII.
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The structures of VI-XIV were confirmed by the IR spectra, in which, in contrast to the IR spectra
of I-V, bands of the stretching vibrations of the CO group are absent.

EXPERIMENTAL

1-Methyl-3-acylmethyl-2-iminoimidazolines (I-V, Table 1). A 0.02-mole sample of an o-bromo
ketone was added to a solution of 0.02 mole of 1-methyl-2-aminoimidazole [4] in 20 ml of acetone, and the
mixture was refluxed for 30 min and cooled., The f)recipitated hydrobromide of I-V was removed by filtra-
tion and washed with acetone. The colorless crystalline substances were soluble in water and the lower
alcohols. Bases I-V were oily substances. The picrates of bases I-V were obtained by the addition of an
alcohol solution of picric acid to an alcohol solution of the hydrobromides of I-V.

Imidazo[1l,2-alimidazole Derivatives (VI-XIV, Table 1). A) A 0.01-mole sample of 1-methyl-2-amino-
imidazole hydrochloride {4] was added to a solution of sodium ethoxide prepared from 0.01 g-atom of so-
dium and 20 ml of anhydrous ethanol. The solution was filtered away from the NaCl precipitate, 0,01-0,011
mole of a~bromo ketone was added to the filtrate, and the mixture was refluxed for 3-4 h and cooled. The
precipitated hydrobromides of bases VI-XIV were removed by filtration and washed with ether. Evapora-
tion of the ether—alcohol mother liquors to dryness and washing of the residues with ether yielded an
additional amount of the hydrobromides of VI-XIV. The colorless, crystalline substances were soluble in
water and the lower alcohols, Bases IX and X were isolated by the addition of ammonium hydroxide to
solutions of their hydrobromides (IXa and Xb) in methanol. The picrates of bases VI-XIV were obtained
by the method used for the picrates of bases I-V.

B) A solution of 3.75 g of Va in 20 ml of ethanol, water, 85% formic acid, 98% acetic acid,
36% hydrochloric acid, or 42% hydrobromic acid was refluxed from 1.5-2 h, and the solvent (except
in the case of water) was removed by vacuum distillation. The residue was dissolved in water, am-
monium hydroxide was added, and the precipitate was removed by filtration and washed with water.
The yield of X was 2.8-4.0 g (50-72%). Compound Va was similarly obtained in 70% yield from Ia
by heating in concentrated hydrobromic acid.

C) A solution of 3.75 g of Va in 20 ml of 89% phosphoric acid, 92% sulfuric acid, or phosphorus oxy-
chloride was allowed to stand for 24 h and poured into water. The solution was made alkaline with ammo-
nium hydroxide, and the precipitate was removed by filtration and washed with water, The yield of X was
3.2-4.4'g (58-79%).

The compounds were purified for analysis by precipitation from ethanol solutions by the addition of
ether (Ta-Iflb, IVb~Vb), from methanol by the addition of ether (XIa), from ethanol by the addition of ethyl
acetate (IVa), or from methanol by the addition of ethyl acetate (VIIila, IXa); by crystallization from ethanol
(VIa, Xa-Xc, XIVa, XIVb), aqueous ethanol (XIIa), methanol (VIb-VIIb, XIlla, and XIIIb}, aqueous methanol
(IX, X), or aqueous acetone (VIIIb, IXb). The voo, YNy and voy values (in reciprocal centimeters) in the
IR spectra (recorded from mineral-oil suspensions with a UR-10 spectrometer) were as follows: Ia 1695
(CO), 3260 (NH); Ib 1690 (CO), 3280 (NH); IIIb 1670 (CO), 3120 (NH), 3400 (OH); IVb 1705 (CO), 3160 (NH),
3430 (OH); Va 1700 (CO), 3180 (NH); Vb 1715 (COj, 3150 (NH), 3415 (OH). We thank Yu. N. Sheinker, V. V.
Kolpakova, and the co-workers of their laboratories for recording the IR spectra and performing the mi-
croanalyses,
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