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Heterocycl ic  anthraquinone der ivat ives  of the I type r ead i ly  undergo nucleophilic addition reac t ions  
that axe not cha rac te r i s t i c  for compounds of the anthraquinone se r i e s  owing to par t ia l  local izat ion of the 
diene sys t em in the r ing adjoining the he te ror ing  [1]. The same effect  might have been expected in the case 
of  the previous ly  unknown anthraquinoneisoimidazoles  (II), bear ing  in mind that the r ecen t ly  synthes ized 
2 ,2-pentamethylenebenzisoimidazole  has c l ea r ly  ex p re s sed  unsaturated cha rac t e r  [2]. 

E X P E R I M E N T A L  

2,2-Dialkylanthra[1,2-d] imidazol ine-6,11-diones (HI). These  compounds were  obtained by heating 10 
mmole of 1,2-d iaminoanthraquinoue  (IV) with 20 mmole of cyclohexanone or  acetone and 0.2 g of sulfur ic  
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acid in 10 ml of d imethylformamtde at 50~ for 2 h. The yields ranged f ro m  85 to 92%. Compound IIIa had 
mp 190-190.5~ hmax ,  am  (log e) :  268 (4.66), 567 (4.21); VCO 1629, 1650 cm  -1. Compound IIIb had mp 229- 
230~ hmax,  nm (log ~): 268 (4.63), 570 (4.16); vCO 1630, 1648 cm -1. Lead dioxide or  manganese dioxide 
was added to a solution of 10 mmole of imidazoline HI in 100 ml of dioxane at r o o m  t empera tu re  until the 
color  changed f rom r e d - v i o l e t  to b r o w n - y e l l o w  (5-10 rain) to give 2 ,2-d ia lkylanthra] l ,2 -d] i so imidazole-  
6,11-diones (II) in 70-75% yields.  Compound IIa had mp 190 ~ (decomp.),  Xmax405um (loge 3.36), a n d v c o  
1670 cm -~. Compound Hb had mp 195 ~ (decompJ,  kmax,  nm ( loge) :  315 {3.76, shoulder) ,  405 (3.36); VCO 1679 
c m  -1 .  

Anthraquinone[somidazoles II a re  distinguished by the i r  high reac t iv i t i es  and they act ively  add various 
nucleophilic agents to give 4-subst i tuted anthraquinoneimidazol ines .  Thus when a solution of 2 mmole of 
hydrochlor ic ,  hydrobromic ,  or  benzenesulfonic acid in 3 ml of dioxane was added to a solution of 1 mmole 
of II in 10 ml of dioxane at r o o m  t empe ra tu r e ,  the r e d - v i o l e t  colorat ion of imidazolines V-VII, r e spec t ive  
t ively,  appeared immediately.  The yields of V-VII ranged f ro m  88 to 93%. Compound Va had mp 193.5- 
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194~ ) .max,  nm (log e):  270 (4.67), 552 (4.15); vCO 1640, 1659 c m  -1. Compound Via had mp 199-199.5~ 
) 'max ,  nm (log e):  271 (4.63), 550 (4.11); vCO 1635, 1659 c m  -I .  Compound VIIa had mp 231-232~ Amax,  
n m  (log ~): 273 (4.68), 523 (4.15); VCO 1640, 1661 c m  -1. The s t ruc tu re  of 4-subs t i tu ted  imidazol ines  V-VII 
was conf i rmed by a l te rna t ive  synthes is  f r o m  the cor responding  3-subs t i tu ted  1,2-diaminoanthraquinones 
(VIII). 

The products  we re  isolated by dilution of the solutions with water  and were  pur i f ied by c h r o m a t o g -  
r aphy  of ch lo ro fo rm solutions on a luminum oxide with subsequent  c rys ta l l i za t ion  f r o m  alcohol ( imidazol-  
ines) or  b e n z e n e - h e x a n e  ( isoimidazoles) ;  the r e s u l t s  of e l e m e n t a r y  analys is  we re  in s a t i s f ac to ry  a g r e e -  
ment with the calcula ted values.  The e lec t ron ic  absorp t ion  s p e c t r a  were  obtained f r o m  alcohol solutions of 
the imidazolines and f r o m  dioxaae solutions of  the i so imidazo les .  The IR s p e c t r a  were  obtained f r o m  KBr 
pel le ts  of the compounds.  
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