
6H-  A N T H R A  [ 1 . 9 , 8 -  c,  d, e , f ] -  2 , 7 -  N A P H  T H Y R I D I N E  

S. V. R e z n i c h e n k o ,  S. 5. P o p o v ,  
a nd  N. S. D o k u n i k h i n  

D E R I V A T I V E S  

UDC 547.673.5'834.2 

Derivatives of a new heterocyclic s y s t e m -  6H- anthra [1,9,8- c. d, e. f]- 2,7-naphthyridine - were 
obtained by condensation of 1.8-diaminoanthraquinone with malonic ester,  acetoacetic ester,  
and benzoylacetic ester .  

Of the anthracene derivatives condensed with two pyridine rings in the peri  positions, only the 1,9-4,10- 
and 1,9-5,10 isomers  (I and II) [I] were known up until now. The 1,9-9,8 i s o m e r -  6H-anthra[1.9,8-c,d,e,f]- 
2,7-naphthyridine {III)-has not been described in the l i terature.  
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The synthesis of 1,6,11-tricarbonyl derivative (IV) seemed of part icular  interest .  Owing to the per i  
orientation of the carbonyl groups, the propert ies  of anthranaphthyridone IV may differ fundamentally from 
the propert ies  of the corresponding 2.6- and 2,8-dicarbonyl derivatives of I and II. which have isolated 
pyridine rings. 

2H, 10H-Anthra[1.9.8-e. d. eft]-2.7-naphihyridine- 1.6. l l - t r i one  (IV) was obtained by condensation of 
1,8-diaminoanthraquinone with diethyl malonate in the presence of potassium acetate. 
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It is known that 1-aminoanthraquinone reacts  with es ters  of B-ketocarboxylic acids in the presence 
of alkali metal acetates to give 1-acylanthrapyridones [2] and in the presence of acidic agents to give 
1-carbalkoxyanthrapyridines [3]. 1-Aminoanthraquinones that contain such substituents as halogens or 
sulfo groups in the 8 position cannot be converted to the corresponding 1-aeylanthrapyridines because of 
s ter ic  hindrance [4]. However, when the 8 position is occupied by a group that is capable of cyclization, 
one might expect the formation of two condensed rings simultaneously. In fact, methyl- and phenyl-substi- 
tuted anthrapyridinepyridones (V and VI), respectively, are formed from 1,8-diaminoanthraquinone and 
ethyl acetoacetate and ethyl benzoylaeetate under the conditions used to obtain IV. 

Treatment of anthranaphthyridone IV with phosphorus oxychloride in the presence of dimethylform- 
amide (DMF) gives, in high yield. 1, l l-dichloroanthranaphthyridin e (VII), the structure of which was proved 
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TABLE 1. Anthranaphthyr idines  IV-VIII  

Com- 

pound 

IV 

V 

VI 

VII 

VIII 

Crystalliza. Empirical 
tion sol- formula 
Vent 
I 

-- CIzH~N20~ 

p-Xylene C,eH,oN20~ 

CH3COOH C:3H,~203 

p-Xylene CIzH6CI~N20* 

Nitroben- C,gHI2N20~ 
zene 

Found, % 

C H N 

70,7 

75,2 

79,5 

62,8 

72,4 

Calc., % 

C H 

UV spectra, 

)'max, nm 
s nm (log s) 

240 (4,55) 
340 (4,08) 
42O (3,87) 
(B H2SO,) 
242 (4.60) 
295 (4,67) 
4a5 (3,96) 

(in C I-bOO0 I-I) 
245 (4,51) 
29o (4~37) 
402 (3.94) 
(n H=SO,) 
24s (4.58) 
290 (4,42) 
330 (3.88) 
34o (3,s4) 
38o (3,80) 
380 (3,77) " 
410 (3,85) 

(in dioxane) 
240 (4,a7) 
~o (3,~2) 

(,S H~SO4) 

Yield 
% 

91 

8@ 

92 

99 

47 

*Found %. C1 21.2. Calculated ~:  C1 21.8. 

by  m a s s  s p e c t r o m e t r y .  The s ta r t ing  IV is  fo rmed  when VII is  t r e a t ed  with an aqueous dioxane solution of 
alkal i .  At tempts  to obtain a monochloro  de r iva t ive  f r o m  IV have not yet  been success fu l .  

It  was of i n t e r e s t  to inves t iga te  the poss ib i l i ty  of the cycl izat ion of N-a lky l - subs t i tu ted  1 ,8-d iamino-  
anthraquinone to give a t r i e a rbony l  de r iva t ive  incapable  of k e t o - e n o l  t a u t o m e r i s m .  

Under  the conditions used  to obtain IV, we synthes ized  2 ,10-d imethyl -2H,10H-anthra[1 ,9 ,8-e ,d ,e . f ] -  
2 ,7-naphthyr id ine-1 ,  6, l l - t r i o n e  (VIII) in 47% yield.  

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

2H,10H-[1 ,9 ,8 -c .d ,e , f ] -2 ,7 -naph thyr id ine - l ,6 ,11- t r ione  (IV). A mix tu re  of 1.2 g (0.005 mole)  of 1,8- 
diaminoanthraquinone,  1.5 g of p o t a s s i u m  aceta te ,  and 30 g (0.185 mole)  of malonic  e s t e r  was s t i r r ed  at 
180 ~ for  15-20 rain until a thick yellow suspens ion had fo rmed .  It was diluted with alcohol, and the p r ec ip i -  
t a te  was r emoved  by f i l t ra t ion  and washed with alcohol and wa te r  to give 1.2 g (91%) of product .  Fo r  pur i f i -  
cation, the produc t  was d isso lved  in 30 ml  of concent ra ted  H2SO 4, and the solution was gradual ly  diluted with 
wa t e r  until the H2SO 4 concentra t ion  was 70%. Af te r  20 h, the p rec ip i t a te  was r e m o v e d  by f i l t ra t ion and 
washed s u c c e s s i v e l y  with 25-ml  por t ions  of 70%, 55%, and 30% H2SO 4 to give yellow p r i s m s .  The product  
was a lmos t  insoluble in m o s t  organic  solvents  but could be  r e c r y s t a l l i z e d  f r o m  l a rge  volumes of ni t roben-  
zene or N-methy lpyr ro l idone .  The analyt ical  and spec t r a l  data  a re  p r e sen t ed  in Table  1. 

Under s i m i l a r  conditions, compounds V and VI were  obtained f r o m  1, 8-diaminoanthraquinone and 
ace toace t i c  and benzoylace t ic  e s t e r s ,  while VIII was obtained f r o m  1, 8-b ismethylaminoanthraquinone  and 
malonic  e s t e r .  

1 ,11-Dichloroanthra[1 .9 ,8-c .d .e ,~] -2 ,7-naphthyr id in-6-one  (VII). A mix tu re  of 2.0 g (0.008 mole) of 
anthranaphthyr idone IV, 127.5 g (0.83 mole) of phosphorus  oxychloride,  and 10 ml  of DMF was ref luxed for  
30 rain, a f te r  which it was cooled and poured  over  ice.  Workup gave 2.2 g (99%) of dichloro der iva t ive  VII. 
F o r  puri f icat ion,  the p roduc t  was r e c r y s t a l l i z e d  f r o m  p -xy lene  to give a m a t e r i a l  with mp 310 ~ (dec.). 
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