ANTHRAQUINONEISOIMIDAZOLES

M. V. Gorelik and Khan Ir Gvon UDC 547.673'785.5

Heterocyclic anthraquinone derivatives of the I type readily undergo nucleophilic addition reactions
that are not characteristic for compounds of the anthraquinone series owing to partial localization of the
diene system in the ring adjoining the heteroring {1]. The same effect might have been expected in the case
of the previously unknown anthraquinoneisoimidazoles (II), bearing in mind that the recently synthesized
2,2-pentamethylenebenzisoimidazole has clearly expressed unsaturated character [2].

EXPERIMENTAL

2,2-Dialkylanthra[1,2-d}imidazoline-6,11-diones (Iil). These compounds were obtained by heating 10
mmole of 1,2-diaminoanthraquinone (IV) with 20 mmole of cyclohexanone or acetone and 0.2 g of sulfuric
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acid in 10 ml of dimethylformamide at 50°C for 2 h. The yields ranged from 85 to 92%. Compound IIIa had
mp 190-190.5°; lmax’ nm (log €): 268 (4.66), 567 (4.21); v oo 1629, 1650 em~l. Compound IITb had mp 229-
230°; Amax’ nm (log €): 268 (4.63), 570 (4.16); vCO 1630, 1648 em-1 Lead dioxide or manganese dioxide
was added to a solution of 10 mmole of imidazoline III in 100 ml of dioxane at room temperature until the
color changed from red-—violet to brown—yellow (5-10 min) to give 2,2-dialkylanthra]l,2-dlisoimidazole-
6,11-diones (M) in 70-75% yields. Compound Ifa had mp 190° (decomp.), A, 4050m (loge 3.36),and v
167010m' ! Compound IIb had mp 195° (decomp.), Amax, nm (loge): 315 (3.76, shoulder), 405 (3.36); Voo 1679
cm™",

Anthraquinoneisomidazoles II are distinguished by their high reactivities and they actively add various
nucleophilic agents to give 4-substituted anthraquinoneimidazolines.” Thus when a solution of 2 mmole of
hydrochloric, hydrobromic, or benzenesulfonic acid in 3 ml of dioxane was added to a solution of 1 mmole
of I in 10 ml of dioxane at room temperature, the red—violet coloration of imidazolines V-VII, respective
tively, appeared immediately. The yields of V-~VI ranged from 88 to 93%. Compound Va had mp 193.5-
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194° A o, 0m (log €): 270 (4.67), 552 (4.15); ¥ oo 1640, 1659 em™!, Compound VIa had mp 199-199.5%
A jpaxs DM (log €): 271 (4.63), 550 (4.11); vcO 1635, 1659 em™1, Compound VIIa had mp 231-232° A 5%,
nm (log €): 273 (4.68), 523 (4.15); ¥ o 1640, 1661 cm-!, The structure of 4-substituted imidazolines V- VI
was confirmed by alternative synthesis from the corresponding 3-substituted 1,2-diaminoanthraquinones

(VIIL).

The products were isolated by dilution of the solutions with water and were purified by chromatog-
raphy of chloroform solutions on aluminum oxide with subsequent crystallization from alcohol (imidazol-
ines) or benzene —hexane (isoimidazoles); the results of elementary analysis were in satisfactory agree-
ment with the calculated values. The electronic absorption spectra were obtained from alcohol solutions of
the imidazolines and from dioxane solutions of the isoimidazoles. The IR spectra were obtained from KBr
pellets of the compounds.
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