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A number of 9-aminoarylacr id ines  were obtained by the condensation of acridine 
hydrochloride with various a romat ic  amines in the presence of sulfur. The or ienta-  
tion of the arylamines  was established by determination of the s t ruc tures  of the 
products by al ternat ive synthesis or measurement  of the dipole moments.  

Addition at the 9 position of acridine and the para  position of the arylamine [2] occurs  in the react ion 
of quaternary and protic salts of acridine with r ing-unsubsti tuted aromat ic  amines in the presence of sulfur 
[1]. The introduction of substituents makes it possible for the react ion to occur in several  directions.  The 
establ ishment  of the effect of the orientation of such compounds during the aminoarylat ion of acridine makes 
it possible to obtain products with known s t ruc tures ;  in addition, the accumulation of data on the effect of 
substituents on the course  of the p rocess  makes it possible to draw some conclusions relative to the mech-  
anism of the reaction.  

In the present  paper,  the effect of orientation was investigated in the case of the condensation of ac r i -  
dine hydrochloride with var ious  phenylamines containing donor and acceptor  substituents and also with am-  
ines of the diphenyl and naphthalene ser ies  (Table 1). When arylamines  with donor substituents in the ring 
were  used, a side p r o d u c t -  thioacridone - and unchanged acridine were  isolated in several  cases  in ad- 
dition to 9-aminoarylacr id ine .  The yield of thioacridone increases  as the yield of 9-aminoarylacr id ine  de- 
c r ea se s ,  i .e. ,  as the p r imary  react ion is hindered. 

The presence  of acceptor  substituents in the ring (o-nitroaniline) or attached to the nitrogen atom 
(acetanilide, N-methylacetanil ide,  and diphenylamine) leads to deactivation of the arylamines ,  and the am-  
inoarylation react ion does not occur .  This sor t  of effect of acceptor  substituents may be evidence for r e -  
action via an ionic mechanism, since these sor ts  of substituents do not obstruct  the react ion during radical  
p rocesses  [3]. Under the conditions of the aminoarylat ion reaction,  anthranilic acid is decarboxylated, and 
the aniline fQrmed undergoes react ion.  Some data on the synthesis and propert ies  of the compounds ob- 
tained are  given in Table 1. 

The s t ruc tures  of the react ion products were  proved by alternative synthesis and determination of 
the dipole moments .  The PMR spectra  recorded  for several  compounds did not give adequate information 
regarding  the s t ruc ture .  The s t ruc tures  of VI, IX, and XV were  proved by alternative synthesis (A). The 
9-aminoarylaer id ines  were deaminated to the corresponding 9-ary lacr id ines ,  which were compared with 
compounds obtained via the method in [4] by closing the acridine ring (see the scheme below). 

The s t ruc tures  of I, IV, V, VII, VIII, X, XI, and XIV were  proved by alternative synthesis B. Route 
B is the react ion of acridine hydrochloride with dimethylarylamines,  for which one can exclude the pos-  
sibility of alternative ortho products of coupling with acridine.  
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Accord ing  to the l i t e r a t u r e  [5], the d imethylamino  group c r e a t e s  s t e r i c  h indrance ,  for example ,  during azo 
coupling. I t  is  na tura l  to a s sume  that  it wil l  a l so  shie ld  the or tho posi t ion f rom the en t ry  of a more  bulky 
subs t i t uen t  than the azo g r o u p -  ac r id ine .  In fact ,  in the case  of the r eac t ion  of ac r id ine  hyd roch lo r idewi th  
N ,N-d ime thy l -p - to lu id ine  and N ,N-d ime thy l -4 -aminod ipheny l ,  in which the pa ra  posi t ion is occupied,  the 
r eac t ion  does not occur ,  although addit ion products  were  obtained for  the co r respond ing  N-unmethyla ted  
compounds - p- to lu id ine  and 4-aminodiphenyl .  The meta  or ien ta t ion  is unlikely in both the ionic and r a d -  
ica l  mechan i sms  of the r eac t i on  [3]. Thus only p a r a  addit ion with r e s p e c t  to the d imethylamino  group is 
poss ib le  for  m e t a - s u b s t i t u t e d  d imethy lan i l ines .  The s t r u c t u r e s  of the 9 - a m i n o a r y l a c r i d i n e s  were  e s t a b -  
l i shed  by a l t e rna t ive  s y n t h e s i s -  by methyla t ion to the cor respond ing  9 - d i m e t h y l a m i n o a r y l a c r i d i n e s , w h i c h  
a r e  obtained v ia  r eac t ion  of sulfur  and have known s t r u c t u r e s  (see scheme above). 

The dipole moments  were  de t e rmined  for  II, III, VI, and IX. The i r  s t r u c t u r e s  were  proved  by a com-  
pa r i son  of the theo re t i ca l  dipole moments  with the expe r imen ta l  va lues .  The dipole moments  could not be 
de t e rmined  for  the r ema in ing  compounds because  of t he i r  poor solubi l i ty  in benzene.  

Thus an inves t igat ion of the s t ruc tu re  of the products  of the r eac t i on  of ac r id ine  hydroch lor ide  with 
the indica ted  a r y l a m i n e s  demons t r a t e s  that  the amino group is the de te rmin ing  fac tor  in the or ien ta t ion  
and, as a ru le ,  d i r ec t s  to the pa ra  posi t ion.  When the pa ra  posi t ion is occupied,  the r eac t ion  p roceeds  at 
the ortho posi t ion r e l a t i ve  to the amino group,  and if the ortho and pa ra  pos i t ions  a r e  occupied,  the r e a c -  
t ion does not occur .  Aminoalkyla t ion  a lso  does not occur  when accep to r  subst i tuents  a r e  in t roduced into 
the r ing  and into the ni t rogen of the amino group.  The ac r id ine  r e s idue  adds to the f l -posi t ion in the r e -  
act ion with ~ -naph thy lamine .  

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

The d i e l e c t r i c  p e r m e a b i l i t i e s  of dilute benzene solut ions were  m e a s u r e d  at  25~ the heterodyne 
method with a Tangens p r ec i s i on  capac i tance  m e a s u r e r .  The r e f r a c t i v e  indexes of the same solut ions were  
m e a s u r e d  with an IRF-22 r e f r a c t o m e t e r .  The expe r imen ta l  dipole moments  were  ca lcu la ted  f rom the Gug- 
enheim equation [6]. The t heo re t i c a l  dipole moments  were  ca lcu la ted  via the ve c t o r - a dd i t i ve  scheme with 
al lowance for the geomet ry  of the ac r id ine  molecule ,  and the angle of ro ta t ion  of the benzene r ing r e l a t ive  
to the plane of the ac r id ine  s y s t e m  was taken as 60 ~ [7]. T h i n - l a y e r  chromatography  was  p e r f o r m e d  on 
ac t iv i ty  II a luminum oxide with elut ion by ch lo ro fo rm.  

P r e p a r a t i o n  of 9 - A m i n o a r y l a c r i d i n e s .  A mix ture  of 0.1 mole of ac r id ine  hydroch lo r ide ,  0.15-0.2 
m o l e  of a ry l amine ,  and 0.3 g - a t o m  of sulfur  was s t i r r e d  at  120-140 ~ until  the r eac t ion  mass  no longer  th ick-  
en ed and hydrogen sulf ide evolution d e c r e a s e d  apprec iab ly .  The mix ture  was then cooled,  and the r e s inous  
mel t  was washed with e the r  and t r e a t e d  th ree  t i m e s  with 10% hydroch lo r ic  acid.  The acid  e x t r a c t s  were  
neu t ra l i zed  with ammonia ,  and the r e su l t ing  p rec ip i t a t e  was f i l t e red ,  d r ied ,  and c r y s t a l l i z e d  (Table 1). The 
r e s idue  f rom the ac id  ex t rac t ion  was d i s so lved  in concent ra ted  hydroch lo r i c  acid,  and the sul fur  was r e -  
m o v e d  by f i l t ra t ion .  The f i l t r a t e  was diluted with wa te r ,  and the p rec ip i t a t ed  th ioacr idone  was r emoved  
by f i l t ra t ion  and d r ied .  

Methylat ion of 9 - A m i n o a r y l a c r i d i n e s .  A 0.005 mole  sample  of 9 - a m i n o a r y l a c r i d i n e  was d i sso lved  
in 15 ml of methanol  containing 1.5 g of KOH. A 0.01 mole  sample  of dimethyl  sulfate  was added care fu l ly ,  
and the mix ture  was re f luxed  for  45 min.  The p rec ip i t a t e  was r emoved  by f i l t ra t ion ,  d r ied ,  and c r y s t a l -  
l i zed .  

Deaminat ion of 9 - A m i n o a r y l a c r i d i n e s .  A 0.005 mole  sample  of 9 - a m i n o a r y l a c r i d i n e  was d iazot ized  
in the usual  way [8], 80 ml of ethanol  was added to the diazoninm sa l t  solution,  and the mix ture  was r e -  
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fluxed for  1 h. The solution was cooled, diluted with an equal volume of water ,  and t rea ted  with excess  am-  
monia. The precipi ta ted  9 -a ry lac r id ine  was removed  by fi l trat ion,  dr ied,  and crys ta l l ized .  
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