
H E T E R O C Y C L E S  

VII. SYNTHESIS AND BIOLOGICAL ACTION OF 9-ALKYLAMINO- 

1,2,3,4-TETRAHYDROACRIDINES 

M. E .  K o n s h i n  a n d  P .  A .  P e t y u n i n  UDC 615.2 �9 547.835].012.1 

9 -Amino - l , 2 , 3 , 4 - t e t r ahyd roac r i d i ne  (" tacr ine")  has a number  of valuable  pharmaco log ica l  p rope r t i e s  
[1, 2, 3]. In this pape r  we desc r ibe  the synthes is  of s eve ra l  N-alkyl  de r iva t ives  of this compound by a 
method prev ious ly  used by us for  the p repa ra t ion  of a s e r i 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  [4]. 

The a lky lamides  [(I)-(VIII), Table 1] of 5-subst i tu ted anthrani l ic  acids se rved  as  s ta r t ing  m a t e r i a l s  
fo r  m o s t  of these p repa ra t i ons .  The compounds (I) and (II) we re  obtained f r o m  5-methy l i sa to ic  anhydride 

I -  I~  ~ - r r  227- XZ~" 

and the requis i te  amine  by a method desc r ibed  in [5], but for  the p repa ra t ion  of (III)-(VIII) the method we 
used in [6] was adopted, whereby  methyl  e s t e r s  of 5-subst i tu ted  anthrani l ic  acids we re  t rea ted  with the 
m a g n e s i u m  der iva t ives  of the appropr i a t e  amines .  

The eight  anthrani l ic  acid a lky lamides  (I)-(VIII), on warming  with cyclohexanone in benzene solution, 
gave in good yie ld  the cor responding  cyclohexylidene der iva t ives  [(XIII)-(XX), see  Table 2]. The four  com-  
pounds [(IX)-(XII), Table  2] which c a r r y  no subst i tuent  in the 5-posi t ion were  obtained in a s i m i l a r  manne r  
f r o m  the appropr ia t e  a lky lamides  of unsubst i tuted anthrani l ic  acid.* 

The twelve cyclohexyl ideneanthrani l ic  acid a lky lamides  [(IX)-(XX), Table  2] w e r e  eycl ized by warming  
with an excess  of phosphorus  oxychlor ide.  The reac t ion  proceeded  smoothly and gave r i s e ,  in yields  up 
to 97%, to the 9 - a l k 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  (XXI)-(XXXII) l i s ted  in Table 3. The compounds 
(XXX) and (XXXII) we re  obtained only as hydrochlor ides ,  but in the other  cases  the f r ee  bases  we re  also 

p repa red .  

The twelve acr id ine  de r iva t ives  (Table 3) a r e  white or  slightly yel lowish c rys ta l l ine  subs tances  having 
bas ic  p r o p e r t i e s  and forming  with mine ra l  acids sa l t s  which a r e  readi ly  soluble in wa te r .  The UV spec t ra~  
a r e  cognate with those of 4-aminoquinoline [7] and a re  cha rac te r i zed  (bases  in ethanol) by th ree  absorpt ion 
bands at Xmax 222-224, 244-252, and 336-344 nm; the spec t r a  of the hydrochlor ides  show a ba thochromie  
shift  in the long-wave band. 

These  compounds (XXI)-(XXXII) show on biological  examinat ions  a capaci ty  to lower  the exci tabi l i ty  
th reshold  of the CNS and to induce convulsions.  The LDh0 (ip) r anges  over  20-35 mg/kg .  The compounds 
(XXI), (XXIII), and (XXVII)-(XXX) show analges ic  p r o p e r t i e s  in the following o rde r  of magnitude:  (XXI) > 
(XXVIII) > (XXX) > (XXIII) > (XXIX) > (XXVII), but the doses  needed to produce this ef fec t  a r e  r a t h e r  close to 
the r e spec t i ve  toxic leve ls .  The only compounds to show a n t i - c u r a r e  act ivi ty were  (XXI) and (XXIV). 

*Sentence introduced by t r ans l a to r .  
#A spec t ropho tome te r  SF-4  was  used. 
SThe authors  a r e  indebted to P r o f e s s o r  A. S. Zaks  and Dr. Med. L. G. Z i l ' b e r m i n t s  for  these  r e su l t s .  

Pharmaceutical Institute, Perm'. Translated from Khimiko-Farmatsevticheskii Zhurnal, Vol. 5, No. 
11, pp. 10-12, November, 1971. Original article submitted June i, 1970. 

�9 1971 Consultants Bureau,. a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. lO01I. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

654 



TABLE 1. Alkylamides  of 5-Substi tuted Anthranil ic  Acids 

Com- 

pound R 

I CHa 
It CHa 

III I CHa 
, v  
V 

VI I Ct VII Br 
VIII Br 

R* 

CH~ 
C~H~ 
n-C~H~ 
iso-C4H 
n-C~H~ 
is0-G4H9 
n-C,H~ 
iso-C~H~ 

Yield, 
olo 

52 
61 

86,5 %1 
48,3 
73,5 
56,5 

Mp (Y;) 

120 
121 
t27 
157 

127--130 
138--140 

112 
128--130 

i 

Found N, 
~o 

I7,26 
15,45 
13,29 
13,23 
12,17 
12,03 
10,I0 
9,97 

Empirical 
formula 

C~H~N~O 
C~oH~4N~O 
Ct~HtsN.O 
C~H~sN;O 
C~H~sCIN,~O 
C~H15C1N~O 
CnH~BrN eO 
Ct~H~BrN~O 

Calc. N, 
9 

I7,09 
15,71 
13,47 
f3,47 
i2,35 
12,35 
10,32 
10,32 

T A B L E  2. 

Com- 
pound 

IX 
X 

XI 
XII 

XIII 
XIV 
XV 

XVI 
XVII 

XVIII 
XIX 
XX 

Alkylamides of Cyelohexylideneanthranilic Acids 

H 
H 
H 
H 
CHa 
CHa 
CHa 

CI 
Br 
Br 

R ~ 

CHa 
C2H~ 
n-C4H . 
iso-C~H 
CH~ 
CeH~ 
n-C4H 9 
iso-C4H 
n-C~H 9 
iso-C~H~ 
n-C~H, 
iso-C~H~ 

Yield 
% 

65 
73 

46,5 
46,8 
74 

60,5 
51,5 
64,5 

Found N, Empirical 
Mp (~ % formula 

212--215 
210--212 
175--176 

170 
211--214 
183--184 

147 
159--160 
173--175 
190--191 
163--167 

197 

I2,50 
11,30 
10,02 
I0,14 
11,45 
10,52 
9,62 
9,69 
8,90 
8,95 
7,95 
7,82 

Ca4HtsNiO 
C15H~oN~O 
C,~H~N20 
Ca~H~tN~O 
C~H~oN~O 
C~H.~N~O 
C~sH~6NiO 
C~8H~NiO 
C~:H~sCIN~O 
C~H~aCIN~O 
C~TH~.aBrN~O 
C~TH~BrNzO 

Calc. N, 
qo 

t2,22 
11,50 
10,31 
10,31 
11,50 
10,8 
9,80 
9,80 
9,I2 
9,12 
7,98 
7,98 

T A B L E  3. 9-Alk  

Com- 
pound 

XXII 
XXIII 

XXIV HH~ 
XXV 

XXVI CH~ 
XXVII CH~ 

XXVIII /CHs 
XXIX 'CI 

XXX .HC1 ]CI 
XXt Br 
XXXII .HC| Br 

damino-l ,2,3,4- tetrahydroaeridines 

Empirical 
formula 

13,10 C~ tHI6N 2 

I2,32 CIaHlsN z 
10.95 CI~H~N 2 

10.83 CIvHe2N~ " 
t2,14 C~HIsN ~ 
ll,42 C~sH2oN . 
10,27 CqsH~4N 2 
10,16 C18H2~N e 
9,38 C~HelC1N 2 

8,30 21vHaCIN~'HCI 
8,20 C17H~lBrN 2 
7,25 CavH~IBrN2.HCI 

R, (~ 

CH~ 97 1 t2 
[71 

C2H ~ ]2  6i~_~66 n-(24H 9 '7,( 

isoC4H: %( 953:6 
CH a ~0 
C2Hs ~614 ] 110--112 
n424H9 '5,5 69--70 ] 
iso-C4Hgi 68--69 

a'C4H~ 
'.so-CaH~ 76 I - -  

[3,20 

~2,40 
1,00 

1,00 
2,40 
[ 1,68 
.0,45 
0,45 
9,72 

8,64 
8,4t 
7,56 

Hydro- 
chloride. 
mp 
('C) 

292 

203 

207 
298--302 

238---_242 

2317~240 

I (d e;6~ mp') 

250 

Note. Compounds (XXI), (XXII), (XXV), and (XXVI) were crystal-  
lized from a mixture of benzene and petroleum ether; the other 
compounds from petroleum ether alone. 

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

A l k y l a m i d e s  of 5 - S u b s t i t u t e d  A n t h r a n i l i c  A c i d s  (I)-(VIII) .  M a g n e s i u m  (0.4 g r a m  a tom) ,  e thyl  b r o -  
m i d e  (0.4 m o l e ) ,  and the a l k y l a m i n e  (0.2 mo le )  gave  in the c u s t o m a r y  m a n n e r  the d i m a g n e s i u m  d e r i v a t i v e  
of the  a m i n e .  The  r e a g e n t  so  p r e p a r e d  w a s  t r e a t e d  w i th  a s o l u t i o n  of the m e t h y l  e s t e r  of the  5 - s u b s t i t u t e d  
a n t h r a n i l i c  a c i d  (0.1 mole)  in 30 m l  of e t h e r .  The  m i x t u r e  was  w a r m e d  on a w a t e r  ba th  f o r  0.5 h and  then  
d e c o m p o s e d  by m e a n s  of a 10% s o l u t i o n  of a c e t i c  a c i d .  The  e t h e r e a l  l a y e r  w a s  s e p a r a t e d ,  t r e a t e d  wi th  s t e a m  
and the r e s i d u e  c r y s t a l l i z e d  f r o m  a l c o h o l .  

A l k y l a m i d e s  of 5 - S u b s t i t u t e d  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  A c i d s  (XIII)-(XX).  So lu t ions  of e a c h  of  the  
compounds  (I)-(VIII)  (0.02 mole )  in 5 -7  ml  of be nz e ne  w e r e  t r e a t e d  w i th  c y c l o h e x a n o n e  (0.02 mole )  and h e a t e d  
on a sand bath for 4-6 h. On cooling the reaction mixture, a sediment was obtained; this was filtered off 
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and crystallized. The compounds (IX)-(XII), carrying no substituent in the 5-position, were obtained in a 
similar  manner from the appropriate alkylamides of unsubstituted anthranilic acid.* 

9-Alkylamino-l ,2,3,4-Tetrahydroacridines (XXI)-(XXXII). Each of the compounds (IX)-(XX) (0.01 
mole) was gradually added to phosphorus oxyehloride (5 ml) and the mixture warmed on a water bath for 
1 h. After driving off the excess of the POC13 in vacuo, the residue was dissolved in water and neutralized 
with a 10% solution of caustic alkali. The base so precipitated was extracted with ether,  the extracts dried 
over potassium hydroxide, and the solvent evaporated. The residue was crystallized. 

Hydrochlorides of 9-Alkylamino-l ,2,3,4-Tetrahydroacridines.  Dry hydrogen cMoride gas was passed 
into ethereal  solutions of the bases (XXI)-(XXXII). The resulting precipitates were filtered off and c rys -  
tallized. 
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*Sentence introduced by translator.  
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