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The react ion of acridine proton salts with ary lamines  in the presence  of sulfur  was studied. 
It is shown that var ious  a ry lamines  of the benzene and naphthalene ser ies ,  both free and 
substituted, form the cor responding  aminoarylacr id ines  in high yields in this reaction.  

In previous papers  [1, 2] we repor ted  a method for  the aminoarylat ion of acridines which consisted of 
the react ion of quaternary  acridinium salts  with a ry lamines  in the presence  of sulfur.  

In this paper we have investigated the possibil i ty of the introduction of a romat ic  amine residues into 
acridine proton sal ts .  The shift in the e lec t ron density toward the heterocycl ic  nitrogen makes it possible 
for  nucleophilic reagents  to attack acridine and par t icu la r ly  its quaternary  salts at the 9 position. It might 
have been assumed that this shift would be even more  significant in the proton salts,  and that consequently 
nucleophilic at tack would be appreciably facil i tated.  

We found that acridine proton salts actually readi ly  reac t  with ary lamines  in the presence of sulfur at 
120-140 ~ . Here, as in the case of quaternary  salts,  the aromat ic  amines reac t  with the acridine r ing at the 
para  position ra ther  than at the amino group to form salts of 9- (p-aminoaryl )acr id ines ,  which can be read i -  
ly converted to the cor responding  bases .  The react ion is accompanied by hydrogen sulfide evolution. 
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An investigation of the applicability of this react ion indicated that it is charac te r i s t i c  for diverse 
acridine salts  of both oxygen-containing and oxygen-free acids (nitrates, sulfates, and hydrohalides)~ As 
for  the arylamine component, p r imary ,  secondary,  and t e r t i a ry  amines of the benzene se r i e s  and naphthyt-  
amines enter  into the react ion.  The meta-subst i tu ted  anilines (m-toluidine, m-phenylenediamines)  that we 
investigated also form the cor responding  aminoarylacr id ines  in fa ir  yields.  

4-Aminobiphenyl also reac ts  with acridine proton sal ts .  In ehe process ,  the react ion center ,  as might 
be assumed,  is not t r an s f e r r ed  to the biphenyl sys tem:  the addition of the acridine residue occurs  at the 

ortho position with respec t  to the amino group ra ther  than at the p'  position. In the ease of N,N-dimethyl-  
aminobiphenyl, in which the ortho position is s te r ica l ly  hindered, the cor responding  aminoarylacr id ine  is 
not formed, and only thioacridone is isolated f rom the react ion mass .  Thin- layer  chromatography indicates 
the absence of any other products  in the react ion mixture~ 

A s  seen from Table 2, all of the 9-aminoarylaer id ine  salts are  deeply colored,  high-melting, c r y s t a l -  
line substances which are  quite soluble in water  and most  polar  solvents.  All of the salts are  readily hy-  
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TABLE 1. 

4-NH~ 
4-NCHaH 
4-N (CH~)~ 
2-NH~-5-C6H~, 
2,4-(NH~)~ 
2_NHz-a,4-benzo* 
2-CHa-4-,Ntfe 

Mp 
(~ 

269~270 C19H14Ne 
258--259 C2oHI6N2 

279 C21H18N2 
260 C2sHi~N2 

CaoH15Na 
22930030 C~aHI~N~ C2oHt~N2 

Found, % 

10,3 

7,8 

;72 
10,0 

Calculated % Empirical 
formula C H C H 

5,2 
5,7 
6,1 
5,2 
5,3 
5,0 
5,7 

Z 5,3 
84,5 5,6 
85,1 6,1 
86,5 5,5 
80,3 5,8 
86,0 5,3 
84,5 5,9 

84,4 
84,5 
84,9 
86,7 
80,0 
86,9 
84,5 

10,3 
9,9 
9,4 
8,0 

14,7 
8,7 
9,9 

* 2 - A m i n o n a p h t h y l .  

Yield, 

95,0 
92,5 
94,0 
1,5,0 
91,5 
85,5 
70,5 

T A B L E  2. 

~ Y 

H x 0 

X- 

CI 
CI 
Ct 
CI 

Br 
Br 
Br 
I 
I 
I 
NOa 
NOa 
NOs 

4-NH2 
4-NHCHa 
4-N(CHa)2 
2~NH~-3,4- 

benzo * 
2-'NHz 
4-NHCHz 
4-N (CH3)2 
4-NH2 
4-NHCHs 
4-N(CHs)2 
4-NH2 
4-NHCH3 
4-N(CH3)2 

Mp 
(~ 

295 
262 
273 

309--310 
25~-~2M 

274 
2372}~8 

2 2 7 - - 2 2 9  
240--242 

Empirica t 

formula 

Found, % 

C H N 

CIgHI4N2 " HC1 
CI~.Hj3N~" HC1 
C2IHIsN~. " HC1 
C',sHjSN2 �9 HCI 

C,gHI4N2 �9 HBr 
C~oHIsNe �9 HBr 
C21HIsN2 " HBr 
CIgHI~N~ - HI 
C2oH18N2 �9 H I 
C~IHI~Nz" HI 
CtoHI4'N2- HNO! 
C19HI6N2" HNOs 
C~,IHtsN2 �9 HiNO3 

i Calculated, % ! _ _  

H a t  C H N H a l  

74,2[5,0 --111,2 
75,5 5,51 -111 ,8  
75,0 5,5 8,6] 10,9 

- -  8,1 10,1 

; 4,81 7,6/22,0 
5,2 7,7 20,9 
4,11 7,0[ - -  
4,2 - -  - -  
4,51 o,ol - 
4,6 / 12,8[ - -  

4,91 1 t,9~ - -  

5,3 / 11,9 L - 

74,4 1,9 9,17,9 74,9 5,3 8,4 
75,3 5,7 8,4 

65,0 4,3 7,9 
65,8 4,7 7,7 
66,5 5,0 7,4 
57,3 3,8 7,0 
58,3 4,1 6,8 
59,1 4,5 6,6 
68,5 4,5 12,6 
69,0 53 12,1 
69,8 5:3 11,6 

11,6 
1t,1 
10,6 
9,9 

279 
21,1 
31,9 
30,9 
29,8 

* 2 - A m i n o n a p h t h y l .  

yield, 

% 
m 

95,1 
9 6 , 0  

92,0 
88,5 

92,0 
96,0 
94,0 
91,6 
96,0 
95,3 
98,0 
92,5 
94,5 

drolyzed, so that their synthesis  and purification must  be accomplished in anhydrous solvent.  Dilution with 
water of the alcohol solutions of the salts is sufficient to obtain the free bases .  All of the 9 -aminoary l -  
acridines are yellow, crystal l ine substances which are moderately  soluble in organic solvents~ 

In conclusion, it should be stated that the reaction described here makes  it possible  to obtain various  
9-aminoarylacridines  from various acridine salts ; the synthesis  of the 9-aminoarylacridines  by c los ing of 
the acridine ring was previously  inaccess ib le .  

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

9 - ( p - A m i n o a r y l ) a c r i d i n e s  an d  T h e i r  Sal t s  ( T a b l e s  1 and  2).  A m i x t u r e  of 0 .02 m o l e  of a n h y d r o u s  
a c r i d i n e  s a l t ,  0 . 0 3 - 0 . 0 4  m o l e  of the a p p r o p r i a t e  a r y l a m i n e ,  and  0.06 g - a t o m  of p o w d e r e d  s u l f u r  w a s  hea~ed 
a t  1 2 0 - 1 4 0  ~ fo r  1 . 5 - 2  h w i t h  c o n s t a n t  s t i r r i n g .  The  m e l t  was  t h o r o u g h l y  p u l v e r i z e d  a n d  r e p e a t e d l y  w a s h e d  
wi th  hot h e p t a n e  o r  b e n z e n e .  The  r e s i d u e  was  r e c r y s t a l l i z e d  f r o m  a b s o l u t e  a l c o h o l .  To  o b t a i n  the f r e e  
b a s e ,  the 9 - a m i n o a r y l a c r i d i n e  s a l t  w a s  d i s s o l v e d  in  e t h a n o l ,  and  the s o l u t i o n  w a s  d i l u t e d  wi th  w a t e r  (1:2) 
a n d  t r e a t e d  w i t h  s o d i u m  c a r b o n a t e  to pH 7 . 5 - 8 . 0 .  The  r e s u l t i n g  p r e c i p i t a t e  was  w a s h e d  wi th  w a t e r ,  d r i e d  
in  a d e s i c c a t o r ,  an d  c r y s t a l l i z e d  f r o m  a s u i t a b l e  s o l v e n t .  
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