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There are almost no published data on chemicajuinoxaline-7,12-dione [3], and treatment Ig4(9,10-
properties of triazenoanhtraquinones. Taking intalioxo-1-anthryl)N'-phenylurea with alkali in dimethyl
account the ability of deprotonated forms of varioussulfoxide yields anthra[1,d}imidazole derivatives [4].
triazenes to act as nucleophiles (e.g., in alkylatiolPresumably, the revealed heterocyclizatior~ Il
reactions [1]), as well as the ability of anthraquinonealso involves nucleophilic substitution of hydrogen.
derivatives to undergo nucleophilic substitution, we The structure of compoundsg-Ic and Illa -llic
examined the behavior of 1-aryl-3-[4-aryl(cyclohexyl)-was confirmed by the electron absorption atd
aminoanthraquinon-1-yljtriazenes in the presence QMR spectra.
bases. We have found that azenoanthraquinones 1-Phenyl-3-(4-cyclohexylamino-9,10-dioxo-1-

la—-Ic, prepared by the procedure described in [2]pnhryiyiriazene (1a). A mixture of 0.4 mmol of
are readily deprotonated by the action of potassium_gming.4-(cyclohexylamino)anthraguinone and 3 m
carbonate in dimethyl sulfoxide due to acceptor effecht 5oatic acid was treated with 0.6 mmol of isopentyl
of the carbonyl group on the NH moiety. Anions niyite The resulting solution of diazonium salt was
lla—lic thus formed undergo further cyclization 10 graqyally added with stirring to a solution of 4 mmol
3-aryl-5-aryl(cyclohexyl)aminoanthra[1d}f1,2,3]tri-  of aniline and 1 g of sodium acetate in 3 ml of di-
azole-6,11-dionedlla —llic (Scheme 1). methylformamide, cooled to°C. The mixture was
Some heterocyclizations have been reported, wheggirred for 1 h, 1 ml of water was added, and the dark
nucleophilic fragment in positiod of anthraquinone blue-green precipitate was filtered off, washed with
attacks positior2, resulting in nucleophilic substitu- water and ethanol, dried in air, and recrystallized from
tion of the hydrogen atom. For example, the reactiomenzene or ethanol. Yield 0.14 g (83%), mp 180
of 1-chloroanthraquinone with 1,2-diaminoethanel83°C. IR spectrumy, cn: 1618 (G=0), 3142 br
leads to formation of 1,2,3,4-tetrahydronaphthof@;3- (NH). 'H NMR spectrum,8, ppm: 1.352.09 m,

Scheme 1.
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3.8 m (11H, CH, CH, cyclohexyl), 7.228.35 m Compoundslllb and Illc were synthesized in
(11H, H,.,), 10.69 s (1H, NHC), 13.9 (1H, NHN). a similar way.

Electron absorption spectrumy,,,, nm (loge): 416 5-Cyclohexylamino-3p-tolylanthra[1,2-d][1,2,3]-
(4.23), 588 (4.14), 630 (4.13). Found, %: C 73.82¢riazole-6,11-dione (Illb). Yield 72%, mp 225
H 5.96; N 12.66. GgH,N,O,. Calculated, %: 227C. IR spectrum,v, cnit: 1630, 1660 (GO);

C 7358, H 5.66; N 13.21. 3295 (NH).'H NMR spectrum,s, ppm: 1.42.0 m
Compoundsb andlc were synthesized in a similar and 3.67 m (14H, Hhor): 7.0-8.2 m (9H, Hon),
way. 9.66 s (1H, NH). Electron absorption spectrukp,,,,

3-(4-Cyclohexylamino-9,10-dioxo-1-anthryl)-13-  nm (loge): 400 (3.06), 540 (3.66). Found, %: C 73.92;
tolyltriazene (Ib). Yield 81%, mp 173175C. IR H 5.66; N 12.34. G,H,,N,O,. Calculated, %:
spectrum,v, cn: 1610 (G=0), 3148 br (NH).!H C 74.31; H 5.50; N 12.84.

NMR spectrum,§, ppm: 1.352.09 m, 3.8 m (14H,  3-p-Tolyl-5-p-tolylaminoanthra[1,2-d][1,2,3]tri-
Haiip)s 7.36-8.31 m (10H, H,p), 10.65 s (1H, NHC),  azole-6,11-dione (llic). Yield 86%, mp 246243°C.
13.9 s (1H, NHN). Electron absorption spectrum,|R spectrumy, cni: 1632, 1670 (G0); 3254 (NH).
Amaxe NM (loge): 423 (4.38), 588 (4.18). Found, %: 'H NMR spectrumg, ppm: 2.33 m (6H, Ripn), 7.25-
C 73.49; H 6.23; N 12.29. £H,¢N,O,. Calculated, 8.25 m (13H, H,,,», 11.05 s (1H, NH). Electron
%: C 73.97; H 5.94; N 12.78. absorption spectrumi,.,, Nm (loge): 400 (3.23),

3-[9,10-Dioxo-4-p-tolylamino)-1-anthryl]-1-p- 540 (3.78). Found, %: C 75.84; H 4.14; N 12.12.
tolyltriazene (Ic). Yield 83%, mp 18718%C. IR  CigHyN4O,. Calculated, %: C 75.68; H 4.50;
spectrum,v, cnT: 1622 (G=0), 3148 br (NH).*H N 12.61.

NMR' spectrum,s, ppm: 2.35 m (6H, ), 6.6- The 'H NMR spectra were obtained on a Bruker
8.6 m (14H, H,om, 12.2 s (1H, NHC), 13.86 s DRX-500 instrument at 500.13 MHz using DMSfg-
(1H, NHN). Electron absorption spectrurh,,,, nm as solvent and TMS as internal reference. The electron
(loge): 420 (4.39), 588 (4.21). Found, %: C 74.95;absorption spectra were measured on a Specord UV-
H 4.67; N 12.08. GgH,,N,O,. Calculated, %: Vis spectrophotometer in chloroform. The IR spectra
C 75.34; H 4.93; N 12.56. were recorded on a Specord 75IR spectrometer from

5-Cyclohexylamino-3-phenylanthra[1,2d][1,2,3]- Samples dispersed in mineral oil.
triazole-6,11-dione (llla). A mixture of 0.17 mmol
of compoundla, 0.5 mmol of K,CO;, and 2 ml of REFERENCES
dimethyl sulfoxide was vigorously stirred for several
hours at 80C (until initial compoundla disappeared; 1. Comprehensive Organic Chemistrarton, D. and
TLC data), several drops of water were added, and Ollis, W.D., Eds., Oxford: Pergamon, 1979, vol. 2.
the dark violet precipitate was filtered off, washed  Translated under the titl©bshchaya organicheskaya
with water and ethanol, dried in air, and recrystallized ~ khimiya Moscow: Khimiya, 1982, vol. 3, pp. 326

from ethanol or benzene. Yield dfia 50 mg (73%), 327.

mp 197-21C°C. IR spectrum,v, cmt: 1618, 1670 2. Bulgakova, N.A., Gornostaev, L.M., and Sakili-
(C=0); 3270 (NH).'H NMR spectrump, ppm: 1.35 di, V.T., Russ. J. Org. Chem2000, vol. 36, no. 10,
1.98 m and 3.4 m (11H, f},), 6.9-8.2 m (10H, pp. 14821484.

Haoms 9-66 s (1H, NH). Electron absorption spec-3. Kolliker, H.P. and Caveng, PChimia, 1966, vol. 20,
trum, A, nm (loge): 400 (3.25), 538 (3.76). Found, no. 9, pp. 281291.

%: C 73.69; H 4.94; N 13.46. £H,,N,O,. Calcu- 4. Savelev, V.A. and Loskutov, V.AKhim. Geterotsikl.
lated, %: C 73.93; H 5.21; N 13.27. Soedin., 1989, no. 6, pp. 77&82.
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