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A method is  desc r ibed  for  the oxidative aminoaryla t ion  of prot ic  and qua ternary  sa l t s  of 
acr idine  in the p r e s e n c e  of a i r  oxygen; the reac t ion  gives high yields  of d ive rse  amino-  
a ry l ac r i d i ne s .  

A new method for  the aminoaryla t ion  of acr id ines  was repor ted  in [1] and consis ted  in the reac t ion  of 
acr id ine ,  as well  as i ts  prot ic  and qua te rnary  sa l t s ,  with a romat i c  amines  in the p resence  of sulfur .  An in-  
ves t iga t ion  of the m e c h a n i s m  of this reac t ion  indicated that the fo rmat ion  of a c h a r g e - t r a n s f e r  complex 
(CTC) between acr idine and a ry lamine  molecu les  p recedes  nucleophilic substi tut ion of a hydrogen in the 
acr id ine  r ing [2]. Sulfur oxidizes the in t e rmed ia t e s  fo rmed  to arn inoarylacr id ines  and is i t se l f  reduced to 
sulfide ions in the p r o c e s s .  

I t  was na tura l  to a s sume  that  the aminoaryla t ion  of acr id ines  would also be poss ib le  when other  oxi-  
dizing agents  were  used.  Exper imen t s  indicated that the mos t  convenient  of the invest igated oxidizing agents 

TABLE 1. Effect  of T e m p e r a t u r e  on the React ion of Acridine Meth-  
iodide with Dimethylani l ine 

Solvent Reaction temp. Reaction time, h Yield, % 

Dimethylformamidr 

, t  , p  

n-'Butanol 

130 
105 
75 
50 

105 

3 
1,5 
5.5 
5,5 
1,5 

90 
96 
75 
55 
96 

TABLE 2. 

CH 3 

Compound mp I Empirical 
formula 

Found, % Calc., % li#d ~ 

4-Dimcthyla minophe.nyl 215--216" 
4-Arninop'henyl | 2321:--233"I" 
4.- Dicthyla rq~_,op.h~ny I | 2-Aminonapamyl | 2,4-Diarninophenyl | 2025--205 (dec.) 
2- Methyl-4- arnino- | :~ 

- phenyl 

*According to [1], mp  216 ~ 
?Accord ing  to [1], mp  234 ~ 

1 C24~sN~I 1 2 5~21 5:8l 75,0 

C20HisNs,I 4,21 9,8/92,0 
C21HxgN2.I 5,5 / 6,6[ 65,0 

$ This  product  did not have a sha rp  mel t ing  point.  

S. M. Ki rov  Ura l  Polytechnical  Inst i tute ,  Sverdlovsk.  T rans l a t ed  f rom Khimiya Getero ts ik l icheskikh  
Soedinenii,  No. 5, pp. 653-654, May, 1971. Original  a r t i c le  submit ted  July  6, 1970. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available [rom the publisher [or $15.00. 

612 



egE 
3,2 

2,8 

2,/+ 

,$ 2 6 

2 

L 

~0 500 550' 6;0 650'' 700 A, nm 

Fig.  1. Electronic absorption spec t ra  in 
d imethylformamide:  1) methylacr id inium 
iodide; 2) 10-methyl-9-(p--dimethylamino-  
phenyl)acridinium iodide; 3) a mixture of 
methylacr id in ium iodide and dimethylani l -  
ine held at 20 ~ for 30 rain; 4) 10-methy l -  
9-  (p-aminophenyl) ac ridinium iodide; 5) a 
mixture of methylacr id inium iodide with 
aniline held at 20 ~ for 30 rain; 6) complex 
of methylacr id inium iodide and d imethyl -  
aniline. (The spec t rum was obtained im-  
mediate ly  a f t e r  mixing the solutions at 0 ~ 

is air  oxygen. It was found that the react ion of a mixture of 
acridine salts and arylamine with air  oxygen is observed at 
room tempera ture ,  but the react ion proceeds very  slowly 
and its products can be detected only spect rophotometr ica l ly .  
A long-wave absorption band at 640 urn, which charac te r i zes  
the CTC, is observed in the spec t rum of a d imethylform- 
amide solution of an equimolecular  mixture of acridine meth-  
iodide and aniline (or dimethylaniline); new absorption bands, 
which are charac te r i s t i c  for the substitution products,  viz.,  
10-methyl-  9-  (p-aminophenyl) - and 10-methy l -9 -  (p-dimethyl-  
aminophenyl)acridinium iodides, respect ively (Fig. 1), de- 
velop in the spec t ra  when the solution is allowed to stand in 
air at room tempera ture .  Transformat ions  of this sor t  are 
not observed at 0 ~ . 

The optimum conditions for the oxidative aminoary la -  
tion were found experimental ly.  The react ion is ca r r i ed  
out in dimethylformamide or  butanol with constant bubbling 
in of a i r .  As seen in Table 1, the optimum conditions should 
be considered to be a tempera ture  of 105 ~ and a react ion 
t ime of 1.5 h (in the presence  of sulfur the process  is ca r r i ed  
out at 120-135~ The yields of aminoarylacr id ines  are 65- 
95~. Both protic and quaternary acridine salts can be sub- 
jected to oxidfitive aminoarylat ion.  

The use of a ir  for the aminoarylat ion makes the process  more  prepara t ive ly  convenient and also 
makes  it possible to obtain some derivat ives ,  for  example, 10-methyl-9-(p-diethylaminophenylacr idinium) 
iodide, which could not be synthesized when sulfur  was used.  

EXPERIMENTAL 

Aminoarylacridine Methiodides (Table 2). A mixture of 0.01 mole of the methylacridinium iodide, 
0.01 mole of arylamine, and 30 ml of n-butanol was heated at 105 ~ for 1.5 h with constant bubbling of air 
through the reaction mixture by means of a water aspirator. A tenfold volume of ether was then added to 
the cooled solution, and the precipitate was filtered and crystallized from ethanol. 

9-(p-Dimethylaminophenyl)acridine. This was similarly obtained in 91% yield from acridine hydro- 
chloride and dimethylaniline. The ether-precipitated product was dissolved in boiling water, and the solu- 
tion was treated with 20% alkali to pH 7.5-8. The precipitated base was filtered, dried, and crystallized 
from ethanol to give 91% of product with mp 279 ~ (mp 279 ~ [3]). 
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