INVESTIGATIONS IN THE IMIDAZOLE SERIES
LX.,* SYNTHESIS OF 1-H-NAPHTH[1,2-d]IMIDAZO(3,2-b]IMIDAZOLE DERIVATIVES

M. V. Povstyanoi and P. M, Kochergin UDC 547.785.5.07

1-H-Naphth[1,2-d}imidazo[3,2-b]imidazole derivatives were synthesized by the reaction of
2-chloro-3-acylalkylnaphth{1,2-d]imidazoles with ammonia, primary amines, amino alcohols,
dialkylaminoalkylamines, and a¢-amino acid esters.

1-H-Naphth{1,2-d]imidazo[3,2-b)imidazoles have not yet been described in the literature. We pre-
viously [2] reported the synthesis of one compound of this series. Since naphth{1,2-d)imidazo[3,2-b]Jimid~
azole derivatives may be of interest as biologically active substances or intermediates in the synthesis of
new dyes, we made a detailed investigation of the reaction of 2-chloro-3~acylalkylnaphth{1,2-d}jimidazoles
[1] with ammonia and primary amines. It was established that nucleophilic substitution of the chloride
atom by an amino (alkylamino or arylamino) group occurs simultaneously with cyclization of 2-amino(al-
kylamino, arylamino)-3-acylalkylnaphth[1,2-d]imidazoles to form- naphth[1,2-d}imidazo[3,2-bjimidazole
derivatives (I-LX, Table 1) on heating 2-chloro-3-acylalkylnaphth[l,2-d]imidazoles with ammonia, primary
aliphatic, aliphatic-aromatic, and aromatic amines, amino alcohols, dialkylaminoalkylamines, and amino
esters in alcohol solutions, dimethylformamide, or without a solvent at 110-185°. 1-Carbethoxymethyl-2-
phenylnaphth[1,2-d]imidazo[3,2-b]imidazole and 1-carbethoxymethyl-2-(p-bromophenyl)naphth{1,2-d]
imidazo[3,2-b]imidazole were saponified, without isolation in pure form, to the corresponding acids (X and
LI,
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Some peculiarities were encountered only in the reaction of 2-chloro-3-(p-methylphenacyl)- and 2-
chloro-3-(p-methoxyphenacyl)naphth(1,2-d]imidazoles with monoethanolamine. When the reaction was
carried out above 160° C, the corresponding 1-vinyl-substituted XXVI and XXXIX, whose formation is ap-
parently explained by the ease of dehydration of XXV and XXXVIII at high temperatures, were isolated
instead of 1-(8-hydroxyethyl)2-(p-methylphenyl)- and 1-(8-hydroxyethyl)-2-(p-methoxyphenyl)naphth{1,2-d]-
imidazo[3,2-b}imidazoles (XXV and XXXVTIII).

The structures of I-LX were established on the basis of the results of elemental analysis and were
also confirmed by the IR spectra, in which, except for X and LIII, whose IR spectra contained distinct ab-
sorption bands of a CO group at 1670 and 1690 cm™!, respectively, bands of the stretching vibrations of a
CO group were absent.

*See [1] for communication LIX,
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EXPERIMENTAL

Naphth{1,2-d}imidazo(3,2-b]imidazole Derivatives (I-LX), A)A solution of 0.01 mole of 2~chloro-3-
acylalkylnaphth{1,2-d]imidazole [1] and 0.025 mole of primary amine in 10-20 ml of methanol or ethanol
was heated in an autoclave (0.05-0.1 liter) at 130-170° (preferably at 140-160°) for 6-10 h, The mixture
was cooled, and the precipitate was removed by filtration and washed first with water and then with cold
methanol. The motherliquors were evaporated to a small volume to isolate additional amounts of product.
Ammonia, methylamine, and ethylamine were used in large excess in the form of 15-25% alcohol solutions
(15-20 ml per 0,01 mole of 2-chloro~3-acylalkylnaphth[1,2-d]imidazole). This method was used to obtain
I-111, V, VII-IX, XI[-XIV, XXTII-XXX, and XXX V-XLV,

B) A mixture of 0.01 mole of 2-chloro-3-acylalkylnaphth[1,2-d]imidazole and 0.025 mole of amine in
20-30 ml of butanol, isobutanol, or dimethylformamide was refluxed for 3-5 h, cooled, and 30 ml of metha-
nol was added. The mixture was poured into water, and the precipitate was removed by filtration and
washed with cold methanol., This method was used to obtain IV, VI, X, XV-XXII, XXXI-XXXIV, and XLVI-
LX,

In the preparation of X and LIII, the reaction mass was cooled and poured into 2 N sodium hydroxide.
The mixture was refluxed for 10-20 min, cooled, and neutralized with 2 N HC1 or acetic acid. The pre-
cipitate was removed by filtration and washed with water,

C) A mixture of 0.01 mole of 2-chloro~3-phenacylnaphth[1,2-d}imidazole or 2-chloro-3-(p-methyl-
phenacyl)naphth(1,2-d]imidazole and 0.025 mole of aniline was heated for 10-15 min at 180~185° and cooled.
The precipitate was washed with water and methanol to give 67 and 70%, respectively, of XV and XXXI,

Compounds I-LX were colorless, crystalline, basic substances that were soluble in most organic
solvents and insoluble in - water. Analytically pure compounds were obtained by crystallization from aqueous
dimethylformamide (I-III, X, XIX-XXII, XXXI-XXXV, XLIV, XLVI-LIII, LV-LX), aqueous ethanol (IV-IX,
XI-XIII, XVIII, XXIT[-XXVII, XXXVI-XLII), aqueous acetone (XII), aqueous dioxane (XIV, XV), and ethanol
(XV1, XVII, LIV),

We thank V. V, Kolpakova and her co-workers for performing the microanalyses of the compounds.
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