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It was established by electronic  and IR spec t roscopy  that 9-aminoarylacr id ines  and their acyl 
der ivat ives  exist  exclusively in the amino form in the crystal l ine state and in solutions. 

As was shown in [1, 2], p-hydroxyphenylacridine exists in the hydroxy fo rm ra ther  than the oxo 
form; this is due to the energet ic  favorabil i ty of the aromat ic  sys tem of bonds of the phenolic grouping and 
the s ter ic  hindrance to real izat ion of the planar sys tem of aeridonobenzoquinone~ The amino form should 
probably be charac te r i s t i c  for the amino compounds of this se r i es .  

The tendency for the existence of p-aminophenylacridine in the amino fo rm can be evaluated by a 
study of the tautomeric  proper t ies  of its acylated (at the amino group) derivat ives ,  since this has been 
done in a number  of papers  for various heterocycl ic  amines [3-5]~ It might have been expected that the 
introduction of electronegat ive substituents (COCC13, COCF3, RSO2, etc.) into the amino group would make 
it possible to shift the a m i n o - i m i n o  tautemeric  equilibrium to such a degree to favor the imino form (I) 
that the lat ter  might be detected spect ra l ty .  In addition, it can be assumed that the percentage of the imino 
form,  even in the case of der ivat ives  with the most  electronegative acyl res idues ,  will be considerably 
lower than in the previously investigated 9-acylaminoacr id ines  [6], in which the amino group is not sep-  
arated f rom the acridine r ing by the benzene ring. 
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In the p resen t  study, we have synthesized and investigated (by IR and UV spectroscopy) acylated p-  
aminophenylacridines with acyl res idues  with different acidifying capacities (RCO, QH~CO, C1CH2CO, 
C13CCO, F3CCO , ArSOn). A study of the IR spec t ra  of 9-(p-aminopheny[)acridine demonstrated that it ex- 
ists in the amino form in the crysta l l ine  state; this is confirmed by the presence  in its spect ra  of bands 
of the deformation vibration of the amino group at 1626 em -1 and of s t re tching vibrations at 3395 and 3490 
cm -t .  All of the p-acylaminophenylacr idines  have spec t ra  of the same type in the region of the absorp-  
tion of the s t re tching vibrations of an amide carbonyl group [7]. The ~'C = O value of the investigated 
compounds depends only slightly on the nature of the acidifying substituent and lies at 1650-1716 cm-~; 
this indicates that these compounds have the amide s t ructure  in the crysta l l ine  state.  The increase in 
~C = O  to 1690-1716 cm -t  in the case of the t r tchloroacetyl  and t r i f luoroacetyl  derivat ives is due to the 
inductive effect of the halogen atoms [8]. Not one of the investigated compounds absorbs at 1616-1640 
cm - t ,  which is the region charac te r i s t i c  for  the s t re tching vibrations of an imide carbonyl group. The 
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T A B L E  1. 
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mono typ ic  c h a r a c t e r  of  the s p e c t r a  of  the p - a c y l a m i n o p h e n y l a c r i d i n e s  and of the s p e c t r a  of  9 - ( p - a m i n o -  
p h e n y l ) a c r i d i n e  d e r i v a t i v e s ,  which  have  a f ixed a m i d e  s t r u c t u r e  ( p - p h t h a l o y l -  and p - d i a c e t a m i d o p h e n y l -  
a c r i d i n e s ,  T a b l e  1), a l so  i n d i c a t e s  an  a m i d e  s t r u c t u r e  for  t h e m .  

In a n u m b e r  of  p a p e r s  [4, 5 , 9 ] ,  the  c r i t e r i o n  fo r  the  s e l e c t i o n  of  the s t r u c t u r e  fo r  v a r i o u s  h e r e t o -  
c y c l i c  s u l f o n a m i d e  d e r i v a t i v e s  was  the p r e s e n c e  in t h e i r  ]R s p e c t r a  of  a band a t  940-990 c m  -1, which  is 
s y s t e m a t i c a l l y  o b s e r v e d  for  compounds  wi th  an i m i d e  s t r u c t u r e ,  and of bands  a t  850-890 c m  -1, which  a r e  
p r e s e n t  in the  s p e c t r a  of  compounds  of  a m i d e  c h a r a c t e r .  H o w e v e r ,  in the c a s e  of  a c r i d i n e  d e r i v a t i v e s  the 
c o r r e s p o n d i n g  bands  a r e  of  low i n t e n s i t y  and canno t  s e r v e  p r a c t i c a l l y  fo r  the c h a r a c t e r i z a t i o n  of  the s t r u c -  
t u r e s  of  the p h e n y l s u l f o n y l ,  t o l y l s u l f o n y l ,  and a c e t a m i d o p h e n y l s u l f o n y l  d e r i v a t i v e s  of  p - a m i n o p h e n y l a c r i d i n e .  
The c o n c l u s i o n  r e g a r d i n g  the s t r u c t u r e  of these  compounds  was  d r a w n  on the b a s i s  of  an i n v e s t i g a t i o n  of  
t h e i r  UV s p e c t r a .  

The UV s p e c t r a  of  a l l  of  the s y n t h e s i z e d  p - a c y l a m i n o p h e n y l a e r i d i n e s  a r e  i d e n t i c a l .  Al l  of  t h e m  have 
t h r e e  a b s o r p t i o n  m a x i m a  a t  3 8 5 , 3 5 5 ,  and 250 nm.  The p o s i t i o n  of  the m a x i m a  and the shape  of the c u r v e s  
a r e  c l o s e  to those  fo r  f ixed  f o r m s  tha t  have  an  a m i d e  s t r u c t u r e .  The c h a r a c t e r  of  the a b s o r p t i o n  does  not  
change  when  the p o l a r i t y  of  the s o l v e n t  is  c h a n g e d .  A l l  of  th is  p r o v i d e s  a b a s i s  fo r  a s s e r t i n g  tha t  a l l  of  the 
i n v e s t i g a t e d  p - a c y l a m i n o p h e n y l a c r i d i n e s  in s o l u t i o n s  and in the c r y s t a l l i n e  s t a t e  have  an  a m i d e  s t r u c t u r e .  

The q u a n t u m - m e c h a n i c a l  c a l c u l a t i o n  o f  the e l e c t r o n i c  s p e c t r a  of  both  f o r m s  m a y  s e r v e  as  a c o n f i r -  
m a t i o n  of  the e x i s t e n c e  of  the compounds  in the amino  f o r m .  The c a l c u l a t i o n  was  m a d e  by  the MO LCAG 
method wi th in  the HUckel a p p r o x i m a t i o n  wi th  the F u l l m a n  p a r a m e t e r s .  

The 3 s p e c t  v a l u e  (--56.85 k c a l / m o l e )  was  found b y  s o l u t i o n  o f  the  i n v e r s e  s p e c t r a l  p r o b l e m ;  this  va lue  
w a s  ob t a ined  in  the  a s s i g n m e n t  of the  38 0 - n m  band O f a c r i d i n e  to a 7r 2--* 7r* 1 t r a n s i t i o n .  Th i s  va lue  was  us ed to 
c a l c u l a t e  the e l e c t r o n i c  s p e c t r u m  of the amino  f o r m .  The ' fo l lowing  w a v e l e n g t h s  w e r e  ob ta ined  for  this  
f o r m :  383 n m  for  ~'3 ~ ~*l ,  349 n m  for  ~r 1 ~ 7r'3, and 252 n m  for  ~ --- ~r* 2. The s a t i s f a c t o r y  a g r e e m e n t  
b e t w e e n  the c a l c u l a t e d  s p e c t r u m  and the e x p e r i m e n t a l  s p e c t r u m  of  the i n v e s t i g a t e d  compound  (~max 385, 
355, and 250 rim) c o n f i r m s  the amino  s t r u c t u r e  of  this  compound .  To check  th i s ,  we c a l c u l a t e d  the imino  
f o r m .  In this  c a s e ,  B s p e c t  ( - 5 7 . 9 4  k e a l / m o l e )  was  d e t e r m i n e d  f r o m  a c a l c u l a t i o n  of  the  s p e c t r u m  of a c r i -  
done,  which  i s  s t r u c t u r a l l y  s i m i l a r  to the imino  f o r m .  In c o n f o r m i t y  wi th  the c a l c u l a t i o n ,  a r e s o l v e d  u2 
~ '1  t r a n s i t i o n  a t  564 nm should  be o b s e r v e d  in the  s p e c t r u m  of the imino  f o r m ;  this  is  in  a g r e e m e n t  wi th  
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the data  in [11]. The absence in the e l e c t ro n i c  s p e c t r u m  of p -aminopheny lac r id ine  and its acyla ted  d e r i v a -  
t ives of this band o r  even a band c lose  to it  makes  it pos s ib l e  to a s sume  the comple te  absence of the imino 
form.  

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

The IR s p e c t r a  were  r eco rded  with IKS-14 and UR-20 spec t ropho tomete r so  P a s t e s  of the subs tances  
in m ine ra l  oi l  o r  in a p e r f l u o r o e a r b o n  were  used to obtain s p e c t r a  of the c r y s t a l l i n e  subs t ances .  The UV 
s p e c t r a  we re  obtained with an S F - 4  spec t ropho tomete ro  The UV s p e c t r a  were  obtained with dioxane,  a b s o -  
lute e thanol ,  and 75~ ethanol solut ions of the subs t ances .  

The  s t a r t i n g  9 - (p -aminopheny l ) ac r id ine  was obtained by the method desc r ibed  in [10]. 

The p - a e y l a m i n o p h e n y l a c r i d i n e s  were  synthes ized by reac t ion  of the co r r e spond ing  acid ch lo r ides  
with the s t a r t i n g  amine  in pyr id ine  or  xy lene .  The d iace ty l  and t r i f l uo roace ty l  de r iva t ives  were  obtained 
by r eac t ion  of 9 - (p -aminopheny l ) ac r id ine  with the anhydr ide  of the a p p r o p r i a t e  acid in xylene and pyr id ine  
(Table 1). 

The s e c u l a r  de t e rminan t s  we re  solved with a U r a l - 2  computer  in the compute r  cen te r  of the Ural  
Poly technic  Ins t i tu te .  
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