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Xt.* 6-CHLORO-9-ARY LAMINO-1,2,3,4-TE TRAHYDROACRIDIN ES 

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

6 -Ch lo ro -9 -a ry lamino- l , 2 ,3 ,4 - t e t r ahydroac r id  ines were synthesized by int ramolecular  cy-  
clization of arylamides  of N-cyclohexyl idene-4-chloroanthrani l ic  acid. A number of new 
compounds were obtained, and their proper t ies  and biological activity were  studied. 

We have previously [2, 3] proposed a method for the synthesis of 9 -a ry lamino-  and 9-a lky lamino-1 , -  
2 ,3 ,4- te t rahydroacr id ines  f rom substituted amides of N-cyclohexylideneanthranil ic acids.  To extend the 
s cope of this method we obtained 6 -ch lo ro -9 -a ry l amino -  1,2,3,4-tetrahyd roacrid ines. 
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I, II a R=H; t- R=p-CH3; c R=m-CH3; d R=o-CH3.; e R=p-OCH3; f R=p-CI; 
~ R=p-Br; h R=m-Br; III R=H" IV R=p-CH3" V R=m-CH3; VI R=o-CH3; Vl[ R=p-CI; 
HI R=p-Br; IX R=m-Br; X I~ ~'p-OCH3. 

The arylamides  of 4-chloroanthrani l ic  acid (I) (Table 1) were obtained by the magnesylamine 
method [4]. When I were  heated with eyelohexane in benzene solution, a ry lamides  of N-cyclohexyl idene-  
4-ehloroanthrani l ic  acid (II) (Table 2) were  obtained in good yields.  

We also attempted to condense anilides of 3 ,5-d ichloro-  and 3,5-dibromoanthrani l ic  acids with cy -  
clohexane. The react ion was car r ied  out by refluxing solutions of the s tar t ing substances in ethanol, 
butanol, and benzene, and also by heating the anilides with excess cyclohexanone at its boiling point. 
However, we were unable to effect the condensation in any case .  The reason  for this is apparently the 
tow basici ty of the arylamides  of 3,5-dihaloanthranil ic acids as compared with the arylamides  of 4 -ch lo-  
roanthrani l ic  acid and the s ter ic  hind rance f rom the two o-subs tituents, which shield the amino group. 

In t ramolecular  cyclization accompanied by the formation of 6 - c h l o r o - 9 - a r y l a m i n o - l , 2 , 3 , 4 - t e t r a -  
hydroacridines (III-X) (Table 3) is observed when II a re  heated briefly with phosphorus oxychloride.  

Compounds IH-X are color less  or  slightly yellowish crysta l l ine  substances that display weak basic 
proper t ies .  There are  four absorption maxima in the UV spec t ra  of these compounds. 

We studied the acute toxicity and cha rac t e r  of the interrelat ionships of III-X* with muscle re lax-  
ants with concurrent  (diplatsin) and depolarizing (ditilin) action. The investigated substances were in t ro-  
duced intraperi toneal ly into white mice as a suspension in 2% s tarch mucilage.  None of the compounds 
were toxic. Their LD~0 exceeds 1500 mg/kg.  Only IV has ant icurare  activity.  Compounds IV, VI, VII, 
and X have proditi l in activity, which is most  c lear ly  expressed in the case of VI. 

*See [1] for communicat ion X. 
~The tests were  made by P r o f e s s o r  A. S. Zaks and Lo G. Zi l 'bermints  (Master of Medical Sciences),  to 
whom the author extends his thanks. 
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TABLE 1. Arylamides of 4-Chloroanthranilic Acid 

Compound rap. "C 

132 
153 

132--133 
130 

156--158 
165--166 
173--175 
150--151 

Ia 
lb 
lc 
Id 
Ie 
If 

Empirical formula 

CIaHnC1NzO 
C,~H,~CIN~O 
CI~H,~CIN~O 
C~H~aCIN~O 
C[~H~C1N~O~ 
C~,aHmCI~N~O 
C,~H~oBrCIN~O 
C,sHIoBrCIN~O 

N, % 

found calc. 

10,8 11,3 
10,4 10,8 
10,5 10,8 
10,7 10,8 
9,8 10,[ 
9,7 10,0 
8,4 8,6 
8,2 8,6 

Yield, 
~o 

60 
69 
81 
67 
54 
54 
60 
57 

TAB LE 2. A r y l a m i d e s  of N - C y e l o h e x y l i d e n e - 4 - C  hloroanthrani l ic  A cid 

C o m -  
pound rap, ~ 

lla 238 
IIb 217--220 
lie 218--220 
IId 227--229 
lie 230--232 
IIf 220--222 
IIg 225--228 
IIh 200--201 

Emp/rical 
formula 

CI~HIgC[N20 
C~oHaCIN20 
C~oH21CIN20 
C2oHaCIN20 
CxoH~CIN202 
C,gHI~CI~N20 
C,gH,~BrCIN20 
C,gH~sBrCIN20 

N, % 
] ~-max, 

ifou d i e lo. 
I 

8,6 8,60 232, 334 
8,0 8,23 232, 344 
8,5 8,23 232, 344 
8,2 8,23 2'32, 342 
8,1 7,85 232, 340 
7,9 ' 7,75 232, 334 
6,8 6,90 234,344 
7,0 6,90 230, 344 

Ig e Yield, 

4,50; 3,36 70 
4,52; 3,44 65 
4,,40; 3,53 59 
4,63; 3,58 60 
4,89; 3,73 52 
4~54; 3,59 56 
4,70; 3,44 60 
4,60; 3,51 67 

T A B  LE  3.  6 - C h l o r o - 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  ines  

Com~ 
pound rap, ~ 

VII 
VIII 

IX 
X 

III 220 

IVv 165117167 
VI 130 

184 
167 ] 
168 

136--140 [ 

Zmpirical 
formula 

C,gHIrC1N2 
C2oH~CINa 
C2oH,gCIN~ 
C~olt,gCIN2 
C~uHjsCl2N2 
C,gH,~BrCIN2 
CIgHt6BrC1N2 
C2oH,gCIN20 

m 

N,% 
Lmo x, nn3 ]gg Yield, 

~0 

} 
?,0 9,06 [ 234,254, 328, 354 
8,2 8,34 234, 258, 328, 352 
8,2 8,34 / 234, 256, 328, 346 
8,0 8,34 2 3 4 -  3 5 2 -  
8,2 8,04 / 230, 262, 330, 352 
7,1 ! 7,24 [ 232,258, 328, 350 
7,1 r724 / 232,252,328,348 
8,2 8,26 [ 232, 258, 328, 355 

4,5; 4,07; 3,62; 3,7 / 63 
4,6; 4,3; 3,73; 3,86[ 78 
4,95; 4,59; 4,15; 4,18 [ 70 
4,87 -- 4,38 / 53 
4,32; 4,07; 3.57; 3,61 I 81 
4.9; 46; 4,1; 4,18 78 
5,0; 4.7; 4,3; 4,2 47 
4,9; 4,5; 4, ; 4,14 53 

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

A n i l i d e s  o f  4 - C h l o r o a n t h r a n i l i c  A c i d  (I).  T h e  d i m a g n e s y l a m i n e  w a s  o b t a i n e d  f r o m  0 .4  g - a t o m  o f  

m a g n e s i u m ,  0 .4  m o l e  o f  e thy l  b r o m i d e ,  and 0 .2  m o l e  o f  the  a r y l a m i n e  in a n h y d r o u s  e t h e r .  An  e t h e r  s o l u -  
t ion  o f  m e t h y l  4 - c h l o r o a n t h r a n i l a t e  w a s  added  to the  r e a g e n t ,  and the m i x t u r e  w a s  h e a t e d  on a w a t e r  ba th  

f o r  30 m i n .  It  w a s  t h e n  d e c o m p o s e d  w i t h  10% a c e t i c  a c i d ,  and the e t h e r  l a y e r  w a s  s e p a r a t e d  and t r e a t e d  
w i t h  s t e a m .  The  r e s i d u e  w a s  c r y s t a l l i z e d  f r o m  a l c o h o l .  

A n i l i d e s  o f  N - C y c l o h e x y l i d e n e - 4 - c h l o r o a n t h r a n i l i c  A c i d  (1I). A 0 . 0 1 - m o l e  s a m p l e  o f  c y c l o h e x a n o n e  

w a s  added  to a s o l u t i o n  o f  0 .01 m o l e  o f  a n i t i d e  I in 5 m l  o f  b e n z e n e ,  and the m i x t u r e  w a s  r e f i u x e d  f o r  4 h~ 
I t  w a s  t h e n  c o o l e d ,  and the  p r e c i p i t a t e  w a s  r e m o v e d  by  f i l t r a t i o n  and c r y s t a l l i z e d  f r o m  a l c o h o l ~  

9 - A r y l a m i n o - 6 - c h l o r o - l , 2 , 3 , 4 - t e t r a h y d r o a c r i d i n e s  (III--X). A m i x t u r e  o f  0 .01 m o l e  o f  a n i l i d e  II and 

4 m l  o f  p h o s p h o r u s  o x y c h l o r i d e  was  h e a t e d  on  a w a t e r  b a t h  f o r  1 h, a f t e r  w h i c h  i t  w a s  c o o l e d  and p o u r e d  

into w a t e r .  The  p r e c i p i t a t e  w a s  then  r e m o v e d  by  f i l t r a t i o n  and d i s s o l v e d  in a l c o h o l ,  and the  s o l u t i o n  was  
t r e a t e d  w i t h  a m m o n i a .  T h e  p r e c i p i t a t e d b a s e  (III) w a s  r e m o v e d  by f i l t r a t i o n  and c r y s t a l l i z e d  f r o m  a l c o h o l .  
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