
S Y N T H E S I S  O F  H A L O G E N  D E R I V A T I V E S  O F  

9 - A R  Y L A M I  N O -  1 , 2 , 3 , 4 - T E  T R A H Y D R O A C R I D I N E  S 

M .  E .  K o n s h i n  UDC 547.835.2:543.422.6 

A method has been proposed for obtaining halogen-substituted 9-arylamino-l,2,3,4-tetra- 
hydroacridines from the anilides of the corresponding cyclohexylideneanthranilic acids. 

D e r i v a t i v e s  of 9-amino-l,2,3,4-tetrahydroacridine a r e  a t t r a c t i n g  a t t en t ion  as  phys io log i ca l l y  ac t ive  
s u b s t a n c e s  [1,2]. However ,  th i s  g roup  of compounds  has  been  s tud ied  inadequa te ly  f r o m  the c h e m i c a l  point  
of v iew.  In p a r t i c u l a r ,  ha logen  d e r i v a t i v e s  of 9 - a r y l a m i n o - l , 2 , 3 , 4 - t e t r a h y d r o a c r i d i n e s  have not  been  
s tudied  at a l l .  We have p r o p o s e d  a new method  for  ob ta in ing  9 - a r y l a m i n o - l , 2 , 3 , 4 - t e t r a h y d r o a c r i d i n e s  [3]. 
The p r e s e n t  i nves t i ga t i on  was  u n d e r t a k e n  wi th  the a i m  of b r o a d e n i n g  the l i m i t s  of th is  method  and ex tending  
it  to ha logen  d e r i v a t i v e s  of 9 - a r y l a m i n o - l , 2 , 3 , 4 - t e t r a h y d r o a c r i d i n e s  (see s c h e m e  page 638). 

The in i t i a l  a n i l i d e s  of 5 - c h l o r o -  and 5 - b r o m o a n t h r a n i l i c  ac ids  (I) (Table  1) w e r e  ob ta ined  by the 
me thod  of P e t y u n i n  and Kozhevnikov [4]. The r e a c t i o n  of the a n i l i d e s  I wi th  cyc lohexanone  gave good y i e ld s  
of the a n i l i d e s  of 5 - c h l o r o -  and 5 - b r o m o - N - c y c l o h e x y l i d e n e a n t h r a n i l i c  ac ids  (II) (Table  2). Compounds  I 

TABLE 1. A n i l i d e s  of 5 - C h l o r o -  and 5 - B r o m o a n t h r a n i l i c  Ac ids  (I) 

H 
p-CHa 
p-CHa 
m-CHa 
rn-CHa 
p-CH30 
p-CHzO 
p-C1 
p-Br 
p-Br 

mp, ~C Empirical formula 

N,% 
I 

found ! ealc. 
J 

CI 
CI 
Br 
CI 
Br 
Cl 
Br 
Br 
CI 
Br 

14~8~42 

190--192 
148--151 
16~5~62 

19~%~94 
188--190 
196--1971 

CIaHnCIN20 
C14Ht3CIN20 
Cl4HlaBrN20 
C14HI3C1N20 
CI4HaaBrN20 
Ca4HIaCIN=Q2 
CI4HI2BrN202 
C~H,oBrC1N~O 
CI3HIoBrCIN20 
CI~HIoBr2N20 

11,20; 11 16 11,36 
10,70; 10:621 10,75 
9,01; 9,11] 9,18 

10,48; 10,5t I 10,75 
9,16; 9,04 9,18 
9,93; 10,04 10,15 
8,50; 8,461 8,73 
8,40; 8,531 8,62 
8,42; 8,70 8,62 
7,50; 7,43 7,57 

Yield, 
% 

48 
58 
86 
57 
78 
72 
46 
93 
84 
72 

TABLE 2. 
a n t h r a n i l i c  

R R' 

H C1 
H Br 
p-CHa C1 
p-CHa Br 
rn-CHa Cl 
m-CHa Br 
o-CHa C1 
p-CHaO C1 
p-CHaO Br 
p-C1 C1 
p-C1 Br 
p-Br CI 

A n i l i d e s  of 5 - C h l o r o -  and 5 - B r o m o - N - c y c l o h e x y l i d e n e -  
Ac ids  (l-I) 

mp, ~ 

224 
225 

233---235 
230--232 
200--202 
204--207 
220--225 
218--220 
214--216 
225--23G 
235--237 
230--232 

]mpirical formula 

N, % 

zalc. 
log8 t ~=~, Yield, 

nm % 

C19HxgCIN20 
C19HIgBrN20 
C2oH21CIN20 
C2oH~BrN20 
C2oH21CIN~O 
C2oH2~BrN~O 
C2oH2~C1N20 
C2oH~CIN202 
C2oH2IBrN~O2 
CIoHtsCI2N20 
C,gHisBrC1N20 
C,gHIsBrC1N20 

found 

8,86; 8,87 
7,78; 7,91 
8,57; 8,54 
7,36; 7,35 
8,53; 8,42 
7,54; 7,34 
8,35; 8,43 
8,/2; 7,92 
7,32; 7,04 
7,73; 8,O7 
7,08; 6,91 
6,58; 6,68 

8,60 
7,55 
8,23 
7,27 
8,23 
7,27 
8,23 
7,85 
6,98 
7,75 
6,90 
6,90 

356 3,48 
357 3,55 
356 3,44 
356 3,55 
356 3,46 
356 3,49 

356 3~-4 
356 3,35 
356 3,44 
358 3,43 
354 3,34 

64 
95 
70 
88 
94 
70 
74 
78 
90 
81 
87 
74 
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r eac t  with cyclohexanone with g r e a t e r  difficulty than the anil ides of anthrani l ic  acid. This  can be explained 
by the lower  bas ic i ty  of the amino group in the f o r m e r  case  because  of the I -e f fec t  of the halogen a toms .  

INHC6H4R NHC6H4R NHC6H4R 

I II I l l  

When the ani l ides  II a r e  heated with phosphorus  oxychloride in d ry  benzene they a re  smoothly  con-  
ve r t ed  into halogen de r iva t ives  of 9 - a r y l a m i n o - l , 2 , 3 , 4 - t e t r a h y d r o a c r i d i n e  (Ill) (Table 3). These  a re  faintly 
yel lowish c rys ta l l ine  subs tances  pos se s s ing  a bas ic  nature  and read i ly  forming  sa l t s  with mine ra l  acids .  
The IR spec t r a  of the ani l ides  II, taken on a SF-4 spec t ropho tomete r  in ethanolic solution (Table 1) each 
have a m a x i m u m  in the 354-358 nm region,  and the UV spec t r a  of the aminoacr id ines  llI (Table 3) each  have 
th ree  wel l -def ined m a x i m a  in the 260 ,328 ,  and 356-358 nm regions  which a re  shifted in the long-wave 
d i rec t ion  as  compared  with the s pec t r a  of the 9 - a r y l a m i n o - l , 2 , 3 , 4 - t e t r a h y d r o - a c r i d i n e s  [3]. 

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

Anil ides of 5 -Ch lo ro -  and 5 -Bromoan th ran i l i c  Acids (1). To the d imagnesy lamine  obtained by the 
usual  method f r o m  0.4 mole  of magnes ium,  0.4 mole  of ethyI b romide ,  and 0.2 mole of a ry lamine  was  added 
a solution of 0.1 mole  of methyl  5 - ch lo ro -  or  5 -b romoanthran i l a te  in 30 ml  of e ther ,  and the mix tu re  was 
heated  in the wa te r  bath for  30 rain and decomposed  with 10% acet ic  acid.  The e therea l  l a y e r  was  sepa ra ted  
off and t r ea t ed  with s t eam.  The res idue  was c rys t a l l i zed  f r o m  ethanol.  

Anilides of Halogeno-N-cyc lohexyl ideneanthran i l ic  Acids (ID. A mix tu re  of 0.01 mole  of an anilide I 
and 0.01 mole  of eyclohexanone in 5 ml  of benzene was boiled on a sand bath fo r  3-4 h. The p rec ip i t a te  
that  separa ted  out a f t e r  cooling was  f i l te red  off and c rys ta l l i zed  f r o m  ethanol.  

9 - A r y l a m i n o - l , 2 , 3 , 4 - t e t r a h y d r o a c r i d i n e s  (IID. A mix tu re  of 0.01 mole of an anilide II and 3 ml of 
phosphorus  oxycMoride in 15 ml  of anhydrous benzene was heated in the wa te r  bath for  1 h, the benzene was 
dis t i l led off in vacuum,  and the res idue  was  dissolved in ethanol and t r e a t ed  with ammonia .  The prec ip i ta te  
that sepa ra ted  out was  f i l t e red  off and c rys t a l l i zed  f r o m  ethanol.  The hydroch lor ides  we re  obtained by m i x -  
ing an ethanolic solution of a compound HI with an ethanolic solution of hydrogen chlor ide.  

1. 
2. 
3. 
4. 

L I T E R A T U R E  C I T E D  

W. P.  Br ian  and B. L. Souther,  J .  Med. Chem. ,  8 ,  143 (1965). 
C. K. Pa tna ik  and M. M. Vohra ,  J .  Med. Chem.,  9 , 4 8 3  (1966). 
P .  A. Petyunin,  M. E. Konshin, and Yu. V. Kozhevnikov, ZhVKhO, 7 , 2 3 8  (1967). 
P .  A. Petyunin and Yu. V. Kozhevnikov, ZhOKh, 30, 2028 (1960). 

908 


