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The e lec t ron ic  nature  of the subst i tuent  in naphthalic anhydride has  a substant ial  effect  on 
the i s o m e r i c  composi t ion  of the naphthaloper inones  fo rmed  in r eac t ions  with 1 ,8-naphthyl-  
enediamine.  An e l ec t ron-accep t ing  substi tuent  in the 4 posi t ion of naphthalic anhydride 
p r o m o t e s  predominant  re tent ion  of the carbonyl  group in the 1 posi t ion,  while an e l ec t ron -  
donating substi tuent p r o m o t e s  re tent ion of the earbonyl  group in the 8 posi t ion of the 
naphthalene r ing.  10-Amino-  and 11-amino-14H-benzo[4 ,5] isoquinol ino[2 ,1-a]per imidin-  
14-ones  were  synthesized.  

Having accompl i shed  the d i rec ted  synthes is  of l l - n i t r o -  and 10-ni t ro-14H-benzo[4,5] isoquinol ino-  
[2 ,1 -a ]per imid in-14-ones  (Va and Via) [1], and having reduced  them to the cor responding  amines  (Vb and 
Vib), we set  out to study the effect  of the e lec t ronic  nature  of the subst i tuents  in naphthalic anhydride on 
the i somer i c  composi t ion of the subst i tuted naphthaloper inones  fo rmed  on reac t ion  with 1,8 naphthylenedi-  
amine .  The ni t ro and amino groups  were  se lec ted  as  model  subst i tuents  because  of the i r  dis t inct ly  ex-  
p r e s s e d  e l ec t ron-accep t ing  and e lec t ron-donat ing  p r o p e r t i e s .  The p roposed  p r o b l e m  was solved by a de-  
ta i led study of the p r o p e r t i e s  of the p roduc t s  fo rmed  by reac t ion  of 1 ,8-naphthylenediamine with 4 - n i t r o -  
and 4-aminonaphthal ic  anhydride in compar i son  with the p r o p e r t i e s  of the subst i tuted naphthaloper inones  
obtained by d i rec ted  synthes is .  The pe rcen tage  of each i s o m e r  in the mix ture  was calculated f r o m  the ab-  
sorpt ion spec t r a  of the mix tu re  obtained and of the individual subs tances .  Calculation at 410 and 450 nm 
by the well-known method [2] indicated that the mix ture  contains 78.1% of l l -n i t ronaph tha loper inone  (Va) 
and 21.9% of 10-ni t ronaphthaloper inone (Via); in the second case ,  the mix ture  contains 75.4% of 10-amino-  
naphthaloperinone (Vb) and 24.6% of 11-aminonaphthaloper inone (vib).  The ra t io  of the i somer i c  naphthalo-  
pe r inones  did not change when the reac t ion  was c a r r i e d  out in acet ic  acid or  cMorobenzene.  

If it is a s sum ed  that the in terac t ion  of subs tances  I and 1I begins  with nucleophilic a t tack of the amino 
group on the carbon a tom of one of the carbonyl  groups  of the subst i tuted naphthalic anhydride,  the r e su l t s  
obtained a r e  unexpected.  It is  not poss ib le  to identify the probable  in te rmedia te  compounds,  as  was p r e -  
v ious ly  done in the case  of phthaloper inones  [3], since h e r e  the reac t ion  p roceeds  so rap id ly  that the in t e r -  
media te  p roduc t s  cannot be detected;  only the s ta r t ing  and final subs tances  a re  v is ib le  on the ch roma to g ram.  

To explain these  r e s u l t s  we proposed  the following poss ib le  m e c h a n i s m  for  the fo rmat ion  of the sub- 
stituted naphthaloper inones .  Cleavage of the f i r s t  wa t e r  molecule  f r o m  compounds I and II does not affect  
the ra t io  of i s o m e r i c  naphthaloper inones  and leads to compounds IIIa and b. Cleavage of the second wa te r  
molecule  can be accompl i shed  in two d i rec t ions :  at the expense of the oxygen of the carbonyl  group in the 
r ing with a subst i tuent  or  in the o ther  naphthalene r ing;  this d e t e r m i n e s  the ra t io  of the ni t ro  and amino-  
naphthaloperinone i s o m e r s .  

* F o r  Communicat ion  II see [1]. 
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Fig. 1. Absorption spec t ra  of i somer ic  naphthaloperinones in ch loro-  
benzene: 1) Vb (c 1.2 �9 10 -5 M); 2) VIb (c 1.08 �9 10 -5 M); 3) mixture 
of VIb and Vb (c 0.98 �9 10 -5 M); 4) Via (c 1.12 �9 10 -5 M); 5) Va (e 1.01- 
10 -5 M); 6) mixture of Va and Via (c 1.10 �9 10 -5 M). 
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E X P E R I M E N T A L  

l l -Amino-14H-benzo[4,5] isoquinol ino[2,1-a]per imidin-14-one (VIb). A suspension of 0.45 g of 5% 
palladium on carbon in 25 ml of dimethylformamide was saturated with hydrogen at 50 ~ for 10 rain and 
0.73 g (0.002 mole) of l l -n i t ronaphthaloper inone (Va) was added and hydrogenated up to absorption of the 
theoret ical ly  required amount of hydrogen.  The b r igh t - red  suspension was fi l tered f rom the catalyst  and 
poured into 150 ml of water .  The precipi tate  was fi l tered,  washed with water ,  dried,  dissolved in 300 ml 
of benzene -e thy l  acetate (1:2) ,  and passed through a column with aluminum oxide [benzene-e thyl  acetate 
eluent (1:2)] .  Evaporat ion of the solvent yielded 0.64 g (96%) of VIb with mp 319-319.5~ ) 'max 493 nm, 

0.75 �9 103 (chlorobenzene). Found %: C 78.27 H 4.2. C22tt13N30. Calculated %: C 78.8; H 3.9. 

10-Amino-14H-benzo[4,5]isoquinolino[2,1-a]perimidin-14-one (Vb). Compound Vb [0.52 g (97.2%)] 
was obtained in the fo rm of brown needles with mp 306-307 ~ f rom 0.6 g (0.0016 mole) of Via and 0.4 g of 5% 
palladium on charcoal  in 20 ml of dimethylformamide,  as descr ibed above; Xmax 456 nm, e 0.73 �9 103 
(chlorobenzene). Found %: C 78.8; H 3.8. C22I-]13N30. Calculated %: C 78.8; H 3.9. 

Reaction of 1,8-Naphthylenediamine (II) with 4-Nitronaphthalic Anhydride (Ia). A suspension of 0.54 g 
(0.0034 mole) of ]I and 0.83 g (0.0034 mole) of Ia in 30 ml of glacial acetic acid was refluxed with s t i r r ing 
for  5 h. The solution was cooled and poured into 100 ml of water .  The result ing precipi ta te  was fi l tered,  
washed with water ,  dried,  dissolved in ch lo robenzene-ace tone  (3 : 1), and passed through a column filled 
with aluminum oxide. The solvent was removed with s team to give 1.03 g of a dark-blue substance.  The 
absorption spec t rum is shown in Fig. 1. 

Reaction of ]I with 4-Aminonaphthalic Anhydride fib). Reaction of 0.81 g (0.0051 mole) of II and 0.46 g 
(0.0051 mole) of Ib in 30 ml of glacial  acet ic  acid, as descr ibed above, yielded 0.39 g of substance [benzene-  
ethyl acetate eluent and solvent (1:2)] .  The absorption spec t rum is shown in Fig. 1. 

1327 



~o 
2. 
3. 
4. 

L I T E R A T U R E  C I T E D  

V. I. Rogovik and V. I. Tikhonov, Khim. Geterotsikl. Soed., 842 (1970). 
Yu. S. Rozum and A. I. Kiprianov, Zh. Obshch. Khim., 29, 1309 (1959). 
V. I. Rogovik and V. I. Tikhonov, Khim. Geterotsikl. Soed., 1099 (1969). 
G. Becker, Introduction to the Electronic Theory of Organic Reactions [Russian translation], Moscow 
(1965), p. 265. 

1328 


