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The electronic absorption spectra, luminescence spectra, and vibra- 
tional spectra of perimidine and its derivatives have been studied. 
On the basis of the dipole moments and vibrational spectra, the con- 
formations of 2-(o-hydroxyphenyl)perimidine and 2-(o-hydroxy- 
phenyl)perimidine and 2-(o-methoxyphenyl)perimidine, which are 
stabilized by intramoleeular hydrogen bonds, have been established. 
The electronic configurations of the perimidines in the ground and 
first excited states have been calculated by Htickel's MO method. The 
results have been compared with data on the reactivity and electronic 
absorption spectra of the pegmidines. 

P e r i m i d i n e  (I), a he t e rocyc l i c  i s o e l e c t r o n i c  analog 
of p le iadylene  and the naphthazoles ,  was syn thes ized  
by Sachs as long ago as 1909. In l a t e r  pape r s  [2-7]  a 
n u m b e r  of modi f i ca t ions  of the in i t i a l  method have been 
proposed  and some r e a c t i o n s  of the p e r i m i d i n e s  have 
been s tudied with a b ias  in the d i r ec t ion  of the s y n t h e -  
s is  of dyes.  At the s ame  t ime,  with the except ion of 
f r a g m e n t a r y  i n fo rma t ion  in  the IR [8] and UV [6] spe c -  
tra> the p r o b l e m  of the s t r u c t u r e  of the p e r i m i d i n e s  has 
not  been p rev ious ly  cons ide red .  In the p r e s e n t  work 
we under took a study of the dipole m o m e n t s ,  e l ec t ron ic  

and v ib ra t i ona l  spec t ra ,  and l u m i n e s c e n c e  s p e c t r a  of 
p e r i m i d i n e  and some of i ts  2 - d e r i v a t i v e s  and compared  
the r e s u l t s  with those of a ca lcu la t ion  by Hi ickel ' s  MO 
method (HMO). 
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The comple te  r - e l e c t r o n  s y s t e m  of p e r i m i d i n e  con-  
s i s t s  of 14 r r -e lec t rons  and sa t i s f i e s  the bas ic  r e q u i r e -  
me n t s  of a romat i c i ty :  in the c losed  e l ec t ron  cloud the 
de loca t iza t ion  ene rgy  DE = E ~r - 2CeN1 - 5 E c = c  x - 
- EC=N ~r = 4.497fl ~ which c o r r e s p o n d s  to 0.32~ ~ pe r  
e lec t ron .  However,  the s i x - m e m b e r e d  he t e rocyc le  
that  p e r i m i d i n e  conta ins  inc ludes  seven e l e c t rons  and, 
consequent ly ,  m u s t  have a tendency to expel the s u p e r -  
fluous e l ec t ron  into the naphtha lene  sys t em that is 
p e r i - c o n d e n s e d  with it  ( con t r ibu t ion  of s t r u c t u r e  IlL 
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which has  an ana logy  with the  we l l -known  e x a m p l e s  
of azu lene ,  s e s q u i f u l v a l e n e ,  etc.  The r e s u l t s  of a 
ca l cu l a t i on  of  the  v - e l e c t r o n i c  conf igura t ion  of p e r i -  
m id ine  by the HMO method  ( m o l e c u l a r  d i a g r a m  IV) 
wi l l  i l l u s t r a t e  th i s  pos i t ion  al though,  a s  u sua l ,  they  
o v e r e s t i m a t e  the  s e p a r a t i o n  of c h a r g e s .  

, T a b i e  I 

~r -Elec t ron ic  C h a r g e s  q2 and Anionic  Lo-  
c a l i z a t i o n  E n e r g i e s  in the  2 P o s i t i o n s  of 

I m i d a z o l e s  a n d  Per imid i :ne  
: Capacity 
for under -  

C o m p o u n d  q~ ~_- (1~ o1 going 
emination 

! 1~2] 
Imidazole 
4 , 5 - D i p h e n y | i m i d a z o l e  
Phenanthr~midazole 
3 H - N a p h t h o [  1,2 ] imidazole 
1 H . N a p h t h o [  1,2 ] tmidaz~[e  
Benzimidazole 
Per lmid ine  

+0.094 I 3.290 
+0.107 I 2.182 
+0.137 1.976 
+0.151 1.964 
+ 0.'152 1,940 
+0.170 1.931 
+0.256 , 1,701 

m 

+ 
I + 
I 
i + 

R e a c t i v i t y ,  A c o n s i d e r a t i o n  of l h e  m o l e c u l a r  
d i a g r a m  I V - V I  shows that  the  4.9 and the 6.7 pos i t i ons  
should  be m o s t  ac t ive  in e l e c t r o p h i t i c  subs t i t u t i on  
r e a c t i o n s .  The 6 . 7 - p o s i t i o n s  a r e  c h a r a c t e r i z e d  by the 
h ighes t  f r e e  v a l e n c e  i n d i c e s  and, consequen t ly  [9], 
the  lowes t  e n e r g i e s  of ca t ion ic  loca l i za t ion ;  t h e s e  
pos i t ions �9  a r e  a l so  d i s t i n g u i s h e d  by the h ighes t  e t e c t r o n  
d e n s i t i e s  in the  l i m i t i n g  o r b i t a l .  The 4.9 p o s i t i o n s  
c o r r e s p o n d  to the h ighes t  e f f ec t ive  n e g a t i v e  c h a r g e s .  
What  has  been sa id  p e r m i t s  the  expec t a t i on  tha t  in 
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v a r i o u s  e l e c t r o p h i l i c  subs t i tu t ion  r e a c t i o n s ,  depend ing  
'on the  p a r t i c u l a r  f e a t u r e s  of t h e i r  m e c h a n i s m  [10], 
the a t t ack ing  r e a g e n t  wi l l  be d i r e c t e d  e i t h e r  to the  
4 . 9 - p o s i t i o n s  (if  the  l i m i t i n g  s t age  of the  r e a c t i o n  is  
the f o r m a t i o n  of an i n t e r m e d i a t e  a - c o m p l e x )  o r  into 
the  6 .7 -pos i t i 0n  s (if the  l i m i t i n g  s t age  i s  the  d e c o m -  
pos i t ion  of the  (~-complex).  

T h e r e  is  v e r y  l i m i t e d  i n fo rma t ion  in the  l i t e r a t u r e  
[11] on the r e a c t i v i t y  of the p e r i m i d i n e s .  The s t r u c t u r e  
of a 4(9)-  o r  6 ( 7 ) - d e r i v a t i v e  has  been s u g g e s t e d  for  
the m o n o b r o m o  d e r i v a t i v e  a r i s i n g  by the b r o m i n a t i o n  
o f - 2 - m e t h y l p e r i m i d i n e .  When the amount  of b r o m i n e  
i s  i n c r e a s e d ,  p r o d u c t s  can be ob ta ined  with the s t r u c -  
t u r e  of 4 . 6 - ,  7 .9 - ,  4 . 7 - ,  6 .7 - ,  6 . 9 - o r  4 . 9 - d i b r o m o -  
2 - m e t h y l p e r i m i d i n e .  S t r u c t u r e  III  has  been e s t a b -  
l i shed  f a i r l y  r e l i a b l y  for  the  t r i b r o m o  d e r i v a t i v e .  As 
m a y  be expec ted  on the b a s i s  of the  m o l e c u l a r  d i a -  
g r a m  V, the  n i t r a t i o n  of 2 - p h e n y l p e r i m i d i n e  does  not  
af fec t  the 2 - p h e n y l  nuc l eus  and t a k e s  p l a c e  in a s i m i l a r  
m a n n e r  to b r o m i n a t i o n .  

Tab le  2 

M o l e c u l a r  P o l a r i z a t i o n s ,  R e f r a c t i o n s ,  and Dipole  
M ome n t s  of the  P e r i m i d i n e s .  Dioxane,  30 ~ C 

.N 0 .  C o m p o u n d  P co, cm3  RD' era3 p, D 

Perimidine 
N-Methylperimidine 
2-Methylperimidine 
2 - Pheny l pe r i mi d i ne  
2 -(p-Nit  r o p h e n  y l ) pe r i m i d i ne  
2 - ( o - H y d r o x y p h e n y l ) p e r i m i d i n e  
2 - ( o - M e t h o x y p h e n y l ) p e r i m i d i n e  

254.2 
300.8 
269.3 
259.1 
343.8 
370.4 
395.2 

50.2 
56.4 
56.3 
74.t 
79.8 
77.4 
84.1 

3.18 
3.48 
3.25 
3.03 
3.62 
3.82 
3.94 
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F ig .  1. IR s p e c t r a  of p e r i m i d i n e s :  a) p e r i m i d i n  e (cc14); b) 2 - m e t h y l p e r i m i d i n e  (CC14); 
c) 2 - p h e n y l p e r i m i d i n e  (CC14); d) 2 - ( o - h y d r o x y p h e n y l ) p e r i m i d i n e  (CC14); e) 2 - ( o - m e -  

t ho •  (CC14); f) 2 - m e t h y l p e r i m i d i n e  (paraf f in  oil) .  
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If the naphthalene sys tem of pe r imid ine  is the ob- 
j ec t  of e lec t rophi l ic  at tack,  i ts he te ro  r ing  must  be 
inclined to nucleophi l ic  substi tut ion reac t ions  in pos i -  
tion 2. It is known [12] that N-a lky lbenz imidazo les  
and napth imidazoles  undergo aminat ion smoothly with 
sodium amide. This is  explained by the high effective 
pos i t ive  charges  in the 2 pos i t ions  of the imidazole  
r ing  and the low anionic local izat ion energies .  A com- 
par i son  of these  magni tudes with the cor responding  
f igures  for pe r imid ine  ca lcula ted  with identical  p a r a m -  
e t e r s  for the he tero  atoms (Table 1) pe rmi t s  the a s -  
sumption that in the pe r imid ine  s e r i e s  the amination 
reac t ion  must  be capable  of taking place  even more  
r ead i ly .  

A compar i son  of t he rmo lecu l a r  d i ag rams  1V-VI 
c l e a r l y  shows the c h a r a c t e r i s t i c  fea ture  of the p e r i m i -  
dines. In con t ras t  to the 2-subs t i tu ted  benz imidazoles  
[13], the introduction of a subst i tuent  into posit ion 2 
has no effect whatever  on the e lec t ron  d is t r ibut ion  in 
the hydrocarbon f ragment  at tached to the he te rocyc l ic  
ring.  Thus, the s i x - m e m b e r e d  he te rocyc l ic  r ing  of 
pe r imid ine  in the ground e lec t ronic  s ta te  is a poor 
conductor of e lec t ronic  inf luences,  
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Fig.  2. UV spec t r a  of p e r i m i  -~ 
dines (dioxane): 1) N-methy l -  
pe r imid ine ;  2) pe r imid ine ;  

3) 2 -me thy lpe r imid ine  ~ 

The dipole moments  (DM) of pe r imid ine  and 
and its d e r i v a t i v e s  a r e  c h a r a c t e r i z e d  by f a i r ly  high 
f igures  (Table  2) and agree  with ideas  on the con- 
s i de r ab l e  po la r i ty  of the i r  molecules .  As in the case  
of imidazo le  de r iva t ives  [14], the dependence of the 
d i e l e c t r i c  p e r m e a b i l i t y  of dioxane solutions of p e r i -  
midine and of 2 - m e t h y l - ,  2 -pheny l - ,  and 2- (p-  
n i t ropheny l )pe r imid ines  on the concentra t ion is not 
l i nea r ,  and the mo lecu l a r  po la r iza t ion  P~ d e c r e a s e s  
with dilution. 

This type of r e l a t ionsh ip  P~o = f(C) and e = f(C) 
shows the assoc ia t ion  of the molecu les  of pe r imid ine  
in solut ions,  as is  the case  for the imidazo le s  [12]. 
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Fig. 3. UV s p e c t r a  of p e r i m i -  
dines (dioxane): 1) 2 - ( o - m e -  
thoxyphenyl)per imidine;  
2) 2 - (o -hydroxypheny l )pe r imi -  
dine; 3) 2 -phenylper imid ine .  

The introduction into posit ion 2 of a voluminous 
a ry l  subst i tuent  apparent ly  c r e a t e s  some s t e r i c  hin- 
d rance  to the assoc ia t ion  which is pa r t i c u l a r l y  l a rge  
in the case  of 2 - ( o - R - a r y l )  subst i tuents .  Thus, com-  
pounds Nos. 6 and 7, and also No. 2 [here and below 
the compounds a re  denoted by the numbers  shown in 
Table 2] a re  not a s soc ia ted  in solutions: the magni -  
tudes of P~ are  constant  and do not depend on the con- 
cent ra t ions .  However, there  is another r eason  for 
the absence of the assoc ia t ion  of compounds Nos. 6 
and 7. Compound No. 7 is a s t ruc tu ra l  analog of 
s a l i cy l idene -~ -naph thy lamine ,  in which the naphtha-  
lene r ing  is kept in the plane of the molecule  by the 
cycl ic  NH group. According to this,  one may assume 
that in Compound No. 6, as in the s a l i c y l i d e n e a r y l a -  
mines  [15-17] and 2 - (o -hydroxyary l )benzazo les  [18] 
there  is an i n t r amo lecu l a r  hydrogen bond (IHB) of 
the type O - - H . . .  N. 

lflo 
10 
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Fig.  4. Luminescence  spec -  
t r a  of: 1) 2 -methy lper imid ine ;  

2) 2 -pheny lper imid ine .  

By making use of the method of ca lcula t ing  DM for 
va r ious  conformat ions  based on the vec to r i a l  com-  
bination of the DM's of phenol, anisole ,  and 2-phenyl -  
per imidine* and d e s c r i b e d  in detai l  p rev ious ly  [18-20],  

*The vec to r  DM of 2 -pheny lpe r imid ine  was d e t e r -  
mined on the bas i s  of the magnitude of the DM of 
compounds nos. 4 and 5. At the given posit ion of the 
axis  of coord ina tes ,  it is equal to -1.51"-[ + 2.63-~ (D). 
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it is  poss ib le  to d e t e r m i n e  which conformat ion  is 
p r e f e r a b l e  for  compounds  6 and 7. 
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Fig.  5. L u m i n e s c e n c e  s p e c t r a  
of 2- (o-hydr  oxypheny l )pe r imi -  
dine: 1) in ethanol  (T = 90 ~ K); 
2) in hexane (T = 77 ~ K) before 
i r r ad ia t ion ;  3) in hexane (T = 
= 77 ~ K) af ter  i r r a d i a t i o n  for  3 
min;  4) k ine t ic  quenching for 

Xma x =  19 .103 cm -1. 

The DMs ca lcu la ted  for  the Various confo rma t ions  
VII-IX of compounds Nos. 6 and 7 (#ca lc)  a re  given 
below. 

y /R 

\R 

Ltcalc =3.42D VIII R = H  Pcalc =2.62D IX R=H 

2.8g D R= CH3 2.83 D R=CH3 
VII R=H llcalc =4.44D 

R=CH3 4.27D 

t e r i s t i c  for the v i b r a t i o n s  of assoc ia ted  N - - H . . .  N 
groupings  in the imidazo les  [8,12]. However,  in 
solut ions ,  in addit ion to this  band, t he re  is  a band 
of VNH at 3450 cm -1 (Fig. la).  Other  typical  examples  
of Spectra  a re  shown in Fig.  l b  and c. 

The s p e c t r u m  of compound No. 6 (Fig. ld) does not  
show the bands of the s t r e t ch ing  v ib r a t i ons  of a f ree  
OH group but does show the band of the s t r e t ch ing  
v i b r a t i o n s  of a n o n a s s o c i a t e d  NH group and the  diffuse 
band at 2500-3300 cm -1 which is c h a r a c t e r i s t i c  for 
the v i b r a t i o n s  of O - - H . . .  N in a s i x - m e m b e r e d  r i ng  of 
a IHB [15-17].  All  these  obse rva t i ons  agree  with con-  
fo rma t ion  VII for  compound No. 6 which was es tab-  
l i shed  on the bas i s  of the DM data. 

The band of the O - - H . . .  N v i b r a t i o n s  has  a we l l -  
defined s t r u c t u r e  at 2860, 2940, and 3065 cm-~; 
analogous bands at the s ame  f r e que nc i e s  a re  p r e s e n t  
in the s p e c t r u m  of p e r i m i d i n e  (Fig. la ) ,  which gives 
grounds  for  a s s ign ing  these  bands  to the vCH v i b r a -  
t ions  that  a re  c h a r a c t e r i s t i c  for the p e r i m i d i n e  ske le -  
ton. 

The s p e c t r u m  of compound No. 7 (Fig. le)  shows, 
in addit ion to the bands of the s t r e t ch ing  v i b r a t i o n s  
of C--H groups ,  a s t rong  band at 3385 cm -1 (in the 
c r y s t a l l i n e  s ta te ,  t ab le t s  with KBr,  at 3348 cm -1) 
which c o r r e s p o n d s  to the v i b r a t i on  of a N--H group 

p a r t i c u l a r l y  in a IHB of the type N- -H  . . .  O ~ ,  con-  

fo rma t ion  IX. The fo rm of the s p e c t r u m  does not 
exclude the s i m u l t a n e o u s  p r e s e n c e  of a s s o c i a t e s  
N - - H . . .  N. It is i n t e r e s t i n g  that  d i lut ion does not  
affect the r a t io  of the i n t e ns i t i e s  of the bands at 3385 
cm -~ and 2500-3100 cm -1. 

In the reg ion  of the s t r e t ch ing  v ib r a t i ons  of the 
ske le ta l  bonds of p e r i m i d i n e  t h r e e  bands can be seen  
at 1598, 1620, and 1646 cm -1. The spe c t r a  of all  the 
2 - s u b s t i t u t e d  p e r i m i d i n e s  also show the band at 1550 
cm -* c h a r a c t e r i s t i c  for  2 - subs t i tu t ion .  A typica l  spec -  
t r u m  is shown in Fig.  lf.  

A c o m p a r i s o n  of the e x p e r i m e n t a l  va lues  of the 
DMs (Table  2) with #ca l c  shows that  compound No. 6 
ex is t s  ma in ly  in confo rma t ion  VII with a s i x - m e m -  
be red  q u a s i a r o m a t i c  r i n g  chela ted  by a IHB, while  
for  compound VII the mos t  p robab le  conf igura t ion  is  
IX, which is  a lso s t ab i l i zed  by a IHB. In both c a s e s ,  
t he re fo re ,  the p o s s i b i l i t i e s  of the a s soc i a t i on  of the 
m o l e c u l e s  of  the compound s a r e  g rea t ly  reduced.  The 
g r e a t e r  dev ia t ions  of Pca lc  f rom the e x p e r i m e n t a l  
va lues  of the DMs than for the compounds  s tudied p r e -  
v i o u s l y - - h y d r o x y a n i l s  and benzazo le s  [18, 20J- -a re  due 
both to the g r e a t e r  app rox ima t ion  of the p r e s e n t  ca l -  
cu la t ion  and to the pos s ib l e  ex i s t ence  of an e q u i l i b r i u m  
between the c o n f o r m a t i o n s  VII ~ IX for compound No. 
6 and IX ~ VIII for  compound No. 7 and a lso  to an 
e q u i l i b r i u m  with the a s soc i a t e s .  

The IR s p e c t r a  of the p e r i m i d i n e s  a r e  a f u r t he r  
c o n f i r m a t i o n  of the conc lu s ions  d rawn on the bas i s  of 
the DM data. The s p e c t r a  of p e r i m i d i n e  and i ts  d e r i v a -  
t i ves  in  the sol id  s ta te  lack  the band of the s t r e t c h i n g  
v i b r a t i o n s  of a f r ee  NH group,  in place of which 
t h e r e  is a dif fuse band  at 2500-3200 cm -1 c h a r a c -  
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_ _ 0 . 0 4 8 / ~ / , - -  0037,, N--0,22 I 

_/ \ 
,r .... 0,03~ --0,007 

~0.00~9 § 0,~024 

+ 0 , 0 1 3  + 0.()14 

\ \  00 +o.0~9( p_o, _~ N-o,o.s.~ -o.o~_____,-o.oos 

\, \ / \ 

\ /o,~52 '\ Y 

-! 0 ,018  ' 0,022 
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1 
2 
3 
4 

5 
6 
7 

T a b l e  3 

D a t a  on  t h e  S y n t h e s i s  and  C o n s t a n t s  of  t h e  P e r i m i d i n e s  

Mp, ~ 
(solvent for crystallization) 

222 (ethanol) 
81-82 (methanol) 
210-213 (ethanol) 
178-180 (benzene-petroleum 

ether) 
190-192 ($Oq} ethanol) 
243-244 (50% dioxane) 
124-126 (benzene-petroleum 

ether) 

Empirical 
formula 

Civil,oN2 

C]:HIINaO2 
CITH]2N20 
CIsHI4N20 

Found,  % 

C H 

78~0 5,35 

7O.29 4.01 
78,39 4.84 
78.83 5,34 

} 

Calculeted, c~ 

70.57 3.84 
78.43 4.66 
78.80 5.15 

Mp ac- 
cording to 
the litera- 
ture, ~ 

222 , 

2126 
1822~ 

1802z 

*For names, see "Fable 2. 

T h e  U V  s p e o t r a  o f  p e r i m i d i n e  and  i t s  d e r i v a t i v e s  

a r e  s h o w n  in Figs~ 2 a n d  3. T h e  s p e c t r u m  of  p e r i m i -  

d i n e  and  i t s  N - m e t h y l  d e r i v a t i v e  a r e  c h a r a c t e r i z e d  

by two  b r o a d  a b s o r p t i o n  b a n d s  w i t h  m a x i m a  a t  235 

and  335  n m .  T h e y  a r e  e v i d e n t l y  b o t h  t h e  r e s u l t s  of  
t h e  s u p e r p o s i t i o n  of  t h e  b a n d s  of  s e v e r a l  e l e c t r o n i c  

transitions. The greatest contribution t o  the long- 
wave band is made by the transition 7r~ ~ 7r'i, which 
is connected with the transfer of charge from the 
naphthalene part of the molecule into the heterocyclic 
ring with a considerable increase in the electron den- 
sity on the second carbon atom. This interpretation 
follows from a comparison of the distribution of the 
charges in the ground state IV and the first excited 
state X of perimidine. 

The long-wave band in the spectrum of 2-phenyl- 
perimidine is similar in nature~ However, in this 
case the transfer of charge from the naphthalene 
nucleus extends both to the heterocyclic ring and to the 
phenyl ring conjugated with it. The electronic con- 
figuration of the first  excited state of 2-phenylperimi- 
dine is described by structure XI. 

The greatest contribution to the absorption band of 
perimidine with Xmax 235 nm is apparently made by 
the transition ~r 2 ~ 7r* 3, due to local excitation and 
not accompanied by charge transfer. The nature of 
this transition can be understood from a consideration 
of the symmetry properties of the corresponding 
bonding ~r2 and antibonding ~r* 3 orbitals. 

R 0 R G 

lr~4~rbltal n ~-~rbital 

O r b i t a l s  w i t h  s u c h  s y m m e t r y  a r e  c h a r a c t e r i s t i c  f o r  

a l l  2 - s u b s t i t u t e d  p e r i m i d i n e s .  A b a n d  w i t h  X m a  x c l o s e  

to  235 n m  c o r r e s p o n d i n g  to  t h i s  i s  o b s e r v e d  in  t h e  

s p e c t r a  of  v a r i o u s  2 - s u b s t i t u t e d  p e r i m i d i n e s  ( F i g s .  2 

and  3). 
T h e  l u m i n e B c e n o o  o f  p e r i m l d i n e  and  s o m e  o f  i t s  

d e r i v a t i v e s  a t  r o o m  t e m p e r a t u r e  h a s  b e e n  s t u d i e d  

by  J a p a n e s e  a u t h o r s  [21]~ w h o  n o t e d  t h a t  t h e  t o t a l  

luminescence of the perimidines is less strong than 
that of the naphthimidazoles. We have studied the 
luminescence properties of some perimidines in 
frozen ethanol and hexane solutions at temperatures 
of 77-90 ~ K (Figs. 4 and 5). 

It is interesting that the introduction of a 2-aryl 
radical leads to a structureless spectrum; in the case 
of compounds Nos. 1, 3, 5, and 7, irradiation in UV 
light leads to phosphorescence with an afterglow time 
of about 1-7 sec; in the case of compound No. 6, on 
irradiation a considerable (particularly in hexane) 
quenching of the luminescence is observed (Fig. 5) 
with a redistribution of the relative intensities in the 
long-wave luminescence maxima. Analogous effects 
have been reported in a series of salicylidenearyla- 
mines and are connected [22] with the photochemical 
reaction of proton transfer. By analogy, the proton 
phototransfer reaction in compound No. 6 can be 
described by the following equation: 

EXPERIMENTAL 

The synthesis of perlrnidlr~ was carried out by Sachs' method [1]. 
To obtain the 2-substituted perimidines a procedure was used [6] ac- 
cording to which equimolar amounts of 1, 8-naphthalenediamine and 
the chloride of the appropriate acid in benzene were kept at the boil 
for 1.5-2 hr (we found that it was preferable to use the higher-boiling 
mesitylene as solvent). The perimidine hydrochlorides formed were 
decomposed with ammonia and the perimidines were recrystallized 
from a suitable solvent. N-Methylperimidine was obtained by the 
methylation of perimidine with methyl iodide in an alcoholic solu- 

tion of KCH. 
Other data on the perimidines are given in Table 3. 
Spectra. The UV absorption spectra were taken on a SF-4 spec- 

trophotometer in dioxane solutions at concentrations of 10-~-10 -5 M. 
The IR spectra were obtained on a UR-10 spectrometer in CC14 solu- 
tions in cells 20 mm long, in the form of mulls with paraffin oil, 
and in tablets of KBr. The luminescence spectra were measured on a 
ISP-51 spectrograph with a FEP-1 attachment in a cell formed by an 
optical Dewar vessel. Thermostatting at low temperatures was effected 
by means of liquid nitrogen. Details of the procedure have been given 

previously [24]. 
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Dipole moments were determined as described by Minkin e t a l .  
[14] in dioxane at 30" C. The dielectric permeability of dioxane at 
this temperature, determined with respect to benzene, is 2.025. The 
values of Poo were determined by graphical extrapolation to zero con- 
centration. The molecular mfracrions were calculated as the sum of 
the refractions of the bonds for the sodium D line. The atomic polari- 
zation was not taken into account. 

The calculations by the HMO method were carried out on the 
M-20 computer using the program_compiled by Ostroumov [25]. 
The following parameters of the heteroatoms were used [56]: a.N= = 
= a* + 0.5~ ~ aNH = c~ ~ + 1.5~*, B C.N = 0"8~~ ~C-N -- ~~ The mag- 
nitudes of ~ were obtained on the basis of a geometry of perimidine 
molecules in which all the bond lengths were taken as equal to the 
length of the aromatic C - C  bond and all the angles equal to 120". The 
values of go were calculated from the moments of the o-bonds given 
by Orgel [27]. 

The authors express their thanks to M. I. Knyazhanskii for taking 
the luminescence spectra. 
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