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10-Substituted 14H-benz[4,5] isoquinol ino[2,1-a]perimidin-14-ones were synthesized,  and 
their  spec t ra  were studied. In cont ras t  to e l ec t ron -accep to r  substi tuents,  e l ec t ron-donor  
substi tuents have little effect  on the shift of the absorption maxima.  

To study the chromat ic i ty  of perinone compounds we obtained a number  of new perinone compounds 
f rom the previous ly  descr ibed [1] 10-amino-14H-benz [4,5]isoquinolino[2,1-a]perimidin-14-one (I) via the 
Sandmeyer  react ion.  In cont ras t  to 10-bromonaphthaloperinone,  10-cyanonaphthaloperinone (II) is ob- 
tained in low yield because of the format ion of a large number  of side products .  We were able to isolate 
II by chromatography  with a column filled with aluminum oxide. Compound II was hydrolyzed to 10- 
carboxynaphthaloperinone (III) with subsequent convers ion to the methyl e s t e r  (IV). 

I--VIII 

I R=NH2; II R=CN; I!1 R=COOH; I%' R=COOCH3; V P,=Br; 

Vl R=OH; VII R=OCH3; Vlll R=NHCOCH 3 

10-Hydroxynaphthaloperinone (VI) was obtained by re fluxing the diazonium salt  in dilute sulfuric 
acid, Methylation of VI with dimethyl sulfate in alkaline media gives methoxy derivative VII and is ac -  
companied by the formation of a considerable  number  of side products;  this can be explained by cleavage 
of the perinone ring [2]. 

The introduction of both e l ec t ron-donor  and e l ec t ron -accep to r  substituents leads to a bathochromic 
shift of the absorption maxima of 10-substi tuted naphthaloperinones as compared  with unsubstituted 
naphthaloperinone (Table 1), The deepening in color  increases  in the following order :  OCH 3 < OH < 
NHCOCH 3 < Br < COOH < COOCH 3 < CN. 

The introduction of e l ec t ron -accep to r  substituents into the 10 position of naphthaloperinone causes  
a bathochromic effect;  this at tests  to appreciable conjugation of substi tuent R in II-V with the he terocycl ic  
ring of naphthaloperinone, which consequently displays e lec t ron-donor  cha rac te r .  The introduction of 
e l ec t ron-donor  substituents has little effect  on the position of the long-wave absorption band. It is well 
known that the presence  of two substi tuents of the same sor t  in the benzene ring has pract ica l ly  no re f l ec -  
tion in the absorption spec t rum as compared  with the monosubsti tuted compound. In other  words,  the 
he terocycl ic  ring of naphthaloperinone in I and VI-VIII  manifests  i tself  as an e lec t ron donor.  

The cor re la t ion  coefficients were calculated by the method of leas t  squares  [3] by compar ison  of the 
var ious  types of cr substituent constants with the wave numbers  of the absorption maxima of the 10-sub-  
stituted naphthaloperinones (Table 2). The best  cor re la t ions  are  achieved when nucleophilic and e l ec t ro -  

*See [I] for communication III. 
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TABLE 1. 1 0 - R - N a p h t h a l o p e r i n o n e s  

Comp. 

I 
II 

Ill 

IV 

V 

VI 

VII 

VIII 

NH2 
CN 

COOH 

COOCH3 

Br 

OH 

OCH3 

NHCOCHa 

mp, Y:: t (crystalliz, Empirical 
solvenO formula 

241--242 
(chlorobcnz.) 

>350 
(pyridine) 
209--210 

(benzene) 
238--239 

(chlorobenz.) 
35O 

(pyridine) 
2BI--232 
(benzene) 
249--251 

(chlorobenz.) 

C2~H~NaO 

C23HI~N203 

C24Hl~N2Oa 

C'~2HnBrN~O 

C22HI2N202 

C23H14N202 

C24HxsNaO2 

N(Br), % 

found [calc. 

~,3 ~,2 
7,4 7,7 

7,5 7.4 

(20,2) (20,0' 

8,0 8,3 

8,3 8,0 

11,0 11,2 

I 
~max, 
n m  

486 
508 

500 

504 

495 

482 

474 

480 

J~ 8 Yield, % 

3,86 
357 

3,68 34 

3,70 39 

3,69 63 

3,71 44 

3,74 17 

3,64 43 

TABLE 2. C o r r e l a t i o n  of  the Sh i f t s  of the  A b s o r p t i o n  M a x i m a  of  10 -  
R - N a p h t h a l o p e r i n o n e s  wi th  D i f f e r e n t  T y p e s  of S u b s t i t u e n t  C o n s t a n t s  

R 0 r* P 

NH2; NHCOCH3; OH; OCH3; H 

NO2; CN; COOCH3; COOH; Br; H 

O 

O+ 
Go + 
(~I 

cr 

U -  

0,751 
0,891 
0,843 

0,938 
0,936 
0,998 
0,903 

- 13,159 
-- 8,502 
-- 7,257 

46,334 
28,332 
34,234 
59,265 

* The s y m b o l  r i s  the  c o r r e l a t i o n  c o e f f i c i e n t  and  P i s  the  s e n s i t i v i t y  
c o e f f i c i e n t .  The S tuden t  c o e f f i c i e n t  (t a )  c o r r e s p o n d s  to r e l i a b i l i t y  
cg = 0.999.  

ph i l i c  c o n s t a n t s  a r e  u s e d ;  t h i s  r e f l e c t s  the d o m i n a t i n g  in f luence  of  the m e s o m e r i c  e f f e c t  of s u b s t i t u e n t s  on 
the change  in the  a b s r o t p i o n  m a x i m a  as  c o m p a r e d  wi th  u n s u b s t i t u t e d  n a p h t h a l o p e r i n o n e  (~, m a x  472 nm,  
log  e 3 .65) .  

The p r e s e n c e  of a c o r r e l a t i o n  in the c a s e  of e l e c t r o n - a c c e p t o r  s u b s t i t u e n t s  and  the a b s e n c e  of a 
c o r r e l a t i o n  fo r  e l e c t r o n - d o n o r  s u b s t i t u e n t s  a l s o  a t t e s t  to  the f a c t  t ha t  p e r i n o n e s  have  an e l e c t r o n - d o n o r  
e f f e c t  wi th  r e s p e c t  to s u b s t i t u e n t s  in  the  naph tha l i c  a c i d  r e s i d u e .  

We thank G.  A.  Yugai  fo r  h i s  a s s i s t a n c e  in p e r f o r m i n g  the c a l c u l a t i o n s .  

EXPERIMENTAL 

The a b s o r p t i o n  s p e c t r a  of  e h l o r o b e n z e n e  s o l u t i o n s  w e r e  r e c o r d e d  wi th  an S F - 1 4  s p e c t r o p h o t o m e t e r .  
C h r o m a t o g r a p h y  was  c a r r i e d  out  wi th  a n h y d r o u s  a l u m i n u m  ox ide .  

1 0 - B r o m o n a p h t h a l o p e r i n o n e  {V). A 1.14-g (3.3 m m o l e )  s a m p l e  of I was  r e f l u x e d  fo r  30 rain in 50 
m l  of 15% s u l f u r i c  ac id ,  a f t e r  which  the m i x t u r e  was  c o o l e d  to 0 ~ arid t r e a t e d  wi th  a so lu t i on  of 0.28 g of 
s o d i u m  n i t r i t e  in 2 m l  of w a t e r .  The m i x t u r e  was  s t i r r e d  a t  0 ~ fo r  30 min  and then p o u r e d  s l o w l y  into a 
s o l u t i o n  of  0.76 g of  c u p r o u s  b r o m i d e ,  1.14 g of p o t a s s i u m  b r o m i d e ,  and 7 m l  of 48% h y d r o b r o m i c  a c i d  in  
25 m l  of w a t e r .  The  aqueous  m i x t u r e  was  s t i r r e d  fo r  1 h and h e a t e d  to 80 ~ A f t e r  30 min ,  i t  was  f i l t e r e d .  
and the s o l i d  w a s  w a s h e d  wi th  w a t e r  and d r i e d .  C h r o m a t o g r a p h y  wi th  a c o l u m n  f i l l e d  wi th  a l u m i n u m  
oxide  (the s o l v e n t  and e l u e n t w e r e  c h l o r o b e n z e n e )  gave  V as  b r o w n  n e e d l e s .  

1 0 - C y a n o n a p h t h a l o p e r i n o n e  (II).  A 1.68-g (5.5 m m o l e )  s a m p l e  of  I was  r e f l u x e d  f o r  30 min  in 50 m l  
of 15% s u l f u r i c  ac id ,  a f t e r  which  the m i x t u r e  was  c o o l e d  to 0 ~ and t r e a t e d  (d ropwise )  wi th  a so lu t ion  of 
0.38 g of s o d i u m  n i t r i t e  in 2 m l  of w a t e r .  The m i x t u r e  was  s t i r r e d  fo r  1 h,  a f t e r  which  the  e x c e s s  s o d i u m  
n i t r i t e  w a s  r e m o v e d  wi th  u r e a ,  and  the m i x t u r e  was  n e u t r a l i z e d  to pH 5 .5 -6 .0  wi th  p o t a s s i u m  c a r b o n a t e .  
The s u s p e n s i o n  was  p o u r e d  into  a s o l u t i o n  of 4 g of s o d i u m  c ya n ide  and 5.9 g of c u p r o u s  c ya n ide  in 60 m l  
of  w a t e r ,  and the m i x t u r e  was  s t i r r e d  a t  r o o m  t e m p e r a t u r e  fo r  1 h and a t  70 ~ fo r  1 h .  The p r e c i p i t a t e  was  
r e m o v e d  by  f i l t r a t i o n ,  w a s h e d  wi th  w a t e r ,  and d r i e d .  The p r o d u c t  was  d i s s o l v e d  in c h l o r o f o r m  and c h r o m a -  
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tographed  twice with a column filled with a luminum oxide [the eluent was cyclohexane - c h l o r o f o r m  {1 : 1)]. The 
f i r s t  f r ac t ion  (blue} was col lec ted ,  and the solvents  were  r emoved  by dist i l lat ion to give II as blue needles  
{Table 1). 

Methyl Naphtha loper inone-10-ca rboxyla te  {IV). A 0 2 - g  sample  of III was ref luxed for  2 h in 10 ml 
of chlorobenzene containing 0.5 ml  of thionyl chlor ide ,  a f t e r  which the exces s  thionyl chlor ide was r e -  
moved  by dist i l la t ion,  5 ml  of methanol  was added to the res idue ,  and the mix ture  was ref luxed for  8 h. It 
was then cooled,  and the p rec ip i t a te  was r e m o v e d  by f i l t ra t ion,  d isso lved  in benzene,  and ch roma tog raphed  
with a column fi l led with a luminum oxide [elution with b e n z e n e - c y c l o h e x a n e  (1 : 1)]. The solvent  was r e -  
moved  by dist i l lat ion to give blue p la tes  of IV. 

10-Hydroxynaphthaloper inone (VD. A 0.6-g (1.8 mmole)  sample  of I was diazot ized as in the p r e p a -  
ra t ion of II, and the reac t ion  m a s s  was ref luxed for  6 h and f i l t e red .  The solid was washed with wa te r  and 
dr ied  to give r e d - b r o w n  needles  of VI. 

10-Methoxynaphthaloperinone (VII}. A 0.25-ml sample  of 10~ sodium hydroxide solution and 0.5 ml  
of f r e sMy dist i l led d imethyl  sulfate  were  added to a solution of 0.2 g of VI in 20 ml of acetone,  and the 
mix tu re  was heated  to 40 ~ Af te r  1 h, another  0.25 ml  of dimethyl  sulfate  was added, and the mixture  was 
poured into wa te r  a f te r  30 min .  The p rec ip i t a te  was r emoved  by f i l t ra t ion,  washed  with wa te r ,  and dr ied .  
The product  was d isso lved  in benzene and ch romatographed  with a column filled with a luminum oxide [elu- 
tion with b e n z e n e - e t h y l  aceta te  (1 : 1)]. Remova l  of the solvent  by dist i l lat ion gave r e d - b r o w n  needles  of 
VII .  

10-Acetamidonaphtha loper inone  (VIII}. A 0.2-g sample  of I was ref luxed for  2 h in 10 ml  of acet ic  
anhydride,  a f t e r  which the mix tu re  was cooled and f i l tered,  and the solid was washed with hot wa t e r  and 
dr ied .  The produc t  was d isso lved  in acetone and ch roma tog raphed  with a column fil led with a luminum 
oxide [elution with c y c l o h e x a n e - a c e t o n e  (1 : 1)]. Remova l  of the solvent  by dist i l lat ion gave brown needles  
of VIII .  

I. 
2. 
3. 

LITERATURE CITED 

V. I. Rogovik and V. I.  Tikhonov, Khim.  Ge te ro t s ik l .  Soed., 1420 (1970). 
F.  Sachs,  Ber . ,  3__9, 3007, 3027 (1906). 
D. M. Batuner  and M. E .  Pozin,  Mathemat ica l  Methods in Chemica l  Technique [in Russian] ,  
Khimizdat  (1963). 

1259 


