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The synthesis of 3-indolylphenylacctic acid tropine es te r  and N,N-diethylaaninoethylamide 
is described. The tropine es ter  has a pronounced spasmolytic effect. 

Replacement of one of the phenyI groups in alkamine es ters  of diphenylacetic acid by an indole group- 
ing leads to an appreciable reduction in the peripheral  and central cholinolytic activity, but the spasmolytic 
effect of compounds of this sort  is close to that of spasmolytin [1]. It is known that diphenylacetic acid 
tropine es te r  (tropacine) has pronounced central cholinolytic activity [2], and we therefore  synthesized the 
tropine es te r  (II) of 3-indolylphenylacetic acid (In). 

The method of mixed anhydrides proved to be unsuitable for  this synthesis, probably because of the 
large volume of the tropine molecule (the starting acid and a small amount of the ethyl es te r  of acid I were 
isolated). We were able to obfain es te r  II by the action of tropine on acid chloride Ib: 
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The N,N-diethylaminoethylamide of acid Ia w~ts synthesized by the method of mixed anhydrides. 

The peripheral  m-cholinolytic acitivity was estimated from the weakening of the acetyleholine (2 �9 
10-6)-induced spasm of an isolated section of the intestine of a rabbit. The central m-  and n-cholinolytic 
effect was estimated from the effect on hyperkinesis in white mice induced by subcutaneous injection of 
nicotine (10 mg/kg) or  arecoline (15 mg/kg) .  The spasmolytic activity was investigated in sections of 
rabbit intestine. The LDs0 values were determined from intravenous injection of white mice. The calcu- 
lations were made by the Kerber  method. 

It was found that with respect  to peripheral  m-cholinolytic activity preparation II (in the form of the 
acid adipate) is infer ior  to tropaeine by a factor of ~ 20 (an acetyleholine spasm was relieved by the prep-  
aration in c o n c e n t r a t i o n s  of 1.10 -5 g/ml,  whereas 5 �9 10 -~ g/ml of tropaeine was effective). In doses in 
which tropacine considerably weakens and, in a number of experiments, completely prevents the develop- 
ment of arecoline hyperkinesis in mice (20-30 mg/kg  intravenously), preparation II has no effect and dis- 
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plays only a v e r y  sl ight  p ro tec t ive  effect  with r e s p e c t  to n icot ine- induced s p a s m s .  The spasmoly t i c  ac -  
t iv i ty  of p r e p a r a t i o n  I I  is  comparab le  to that  of  t ropac ine :  in concentra t ions  of 1 . 10 -5 -2  �9 10 -2 g / m l  t h e y  
both reduce by 50% the ampli tude of the pendulum-like cont rac t ions  of segments  of rabbi t  intest ine.  In toxic doses ,  
both p r e p a r a t i o n s  induced the s a m e  pa t t e rn  of poisoning, which is  c h a r a c t e r i z e d  by adynamia ,  dyspnea,  
t r e m o r ,  and c lonic- tonic  s p a s m s .  The LDs0 value fo r  p repa ra t ion  I I  i s  86 m g / k g ,  as  compa red  with 74 
m g / k g  for  t ropac ine .  

Thus r e p l a c e m e n t  of a diphenylacet ic  acid res idue  in t ropac ine  by a 3- indolylphenylacet ic  acid r e s i -  
due leads  to a sha rp  d e c r e a s e  in the p e r i p h e r a l  and cen t ra l  cholinolytic act ivi ty ,  but th e spasmoly t i c  p r o p -  
e r t i e s  and toxic i ty  r em a i n  unchanged. 

Compound II I  (the adipate) does not affect  expe r imen ta l ly  induced a rhy thmias  induced by aconite  in 
r a t s  o r  induced by e l ec t r i c a l  cu r ren t  s t imulat ion of the r ight  aur ic le  of the hea r t  in u re thane -na rco t i zed  
cats  during a r t i f i c i a l  r e sp i r a t ion .  

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

The IR s p e c t r a  of m i n e r a l  oil suspens ions  of  the compounds were  r eco rded  with a UR-10 s p e c t r o m -  
e t e r .  F o r  this ,  we used  synthet ic  t ropine,  which was kindly provided us by Doctor  of Chemical  Sciences 
R. G. Glushkov, fo r  which the au thors  a r e  deeply  grateful .  

3- Indolylphenylacet ic  Acid Tropine  E s t e r  (ID. A 2 .46-g  (11.8 mole) s ample  of PC15 was added a t  0 ~ 
to a solution of 2.96 g (11.8 mole) of 3- indolylphenylacet ic  acid  (Ia) [3] in 50 ml  of absolute  e ther ,  and the 
mix tu r e  was s t i r r e d  while gradual ly  r a i s ing  the t e m p e r a t u r e  to room t e m p e r a t u r e  in the course  of 2.5 h .  
The res inous  impur i t i e s  we re  r e m o v e d  by rap id  f i l t ra t ion,  and the e the r  was r emoved  by vacuum dis t i l -  
lation (water  a sp i r a to r ) .  Absolute benzene (50 ml) was added, and the solvent  was again r emoved  by d i s -  
t i t lat ion to r e m o v e  t r a c e s  of POCI 3. Absolute  benzene (30 ml) was added to the res idue ,  and a solution of 
1.67 g (0.012 mole)  of t ropine  in 20 ml  of absolute  benzene was added to the resu l t ing  solution in the Course 
of 10 rain. The mix tu re  was then s t i r r e d  fo r  1 h and al lowed to stand a t  r oom t e m p e r a t u r e  fo r  12 h. The 
resu l t ing  p rec ip i t a t e  was r em oved  by f i l t ra t ion  and d isso lved  in alcohol.  An alcohol solution of alkali  was 
added, and the p rec ip i t a ted  NaCl was r em ov ed  by f i l t ra t ion and washed with alcohol .  The solvent  was r e -  
moved  f r o m  the f i l t r a te  by dist i l lat ion,  and the res idue  was t r i t u ra t ed  with water .  The resu l t ing  solid was 
r e c r y s t a l l i z e d  f r o m  alcohol  to give 2.8 g (64go) of the t ropine e s t e r  with mp 174-176 ~ Found: C 77.1; tt 
7.1; N 7.7%. C24H2sN202. Calculated:  C 77.0; H 7.0; N 7.5%. IR s p e c t r u m :  1710 (C =O), 3120-3170 (N--I~D 
Cm -1. 

Adipate of Tropine  E s t e r  II. A solution of 0 .33g (0.002 mole) of adipic acid  in 4 m l  of absolute  a l -  
cohol was added to a solution of 0.75 g (0.002 mole) of t ropine e s t e r  II  in 6 ml  of absolute  alcohol,  and the 
m ix tu r e  was al lowed to stand for  12 h. The resu l t ing  p rec ip i t a t e  was r emoved  by f i l t ra t ion to give 0.88 g 
of  the acid adipate  with mp 143-144 ~ Found: C 69.3; H 7.0; N 5.5%. C30H3~N206. Calculated: C 69.3; H 
6.9; N 5.4%. 

3-Indolylphenylacet ic  Acid N,N-Die thylaminoethylamide  (liD. A 0 .7 -ml  (0.005 mole) sample  of t r i -  
e thy lamine  was added with s t i r r i n g  a t  0 ~ to a Solution of i .25 g (0.005 mole) of acid Ia  in 20 ml  of absolute  
t e t r ahydro fu ran  (THF), a f t e r  which the m i x tu r e  was s t i r r e d  fo r  10 rain, and 5 ml  of  a 1 M solution of ethyl 
ch lorocarbona te  in absolute  THF was added at  the s a m e  t e m p e r a t u r e .  The mix tu re  was  s t i r r e d  fo r  15 rain, 
a f t e r  which 0.68 m l  (0.005 mole) of N,N-die thylaminoethylamine  in 3 ml  of absolute  THF was added. The 
mix tu re  was then s t i r r e d  a t  room t e m p e r a t u r e  for  1 h, the prec ip i ta ted  t r i e thy lamine  hydrochlor ide  was 
r emoved  by f i l t ra t ion,  and the solvent  was r e m o v e d  by dist i l la t ion.  Methylene chlor ide (15 ml) was added 
to the res idue ,  and the solution was washed with sodium bicarbonate  solution and wa te r  and dr ied with 
MgSO 4. The produc t  was i so la ted  by prec ip i ta t ion  f r o m  an e the r  solution by the addition of cyclohexane 
to give 1.1 g (63%) of amide  III  with mp  105-106 ~ ( e t h e r - c y c l o h e x a n e ) .  Found: C 75.3; H 7.6; N 1t.8%. 
C22_tt~7N30. Calculated:  C 75.6; H 7.8; N 12.0%. IR spec t rum:  1640 (amide C =O) and 3280 (indole N - I t )  
Cm--.  

Adipate of Amide  I/I~ A solution of 1 g (2.9 mmole)  of amide  ]/I in 10 ml  of absolute  alcohol was 
added to a solution of 0.43 g (2.9 mmole)  of adipic acid  in 20 ml  of absolute  alcohol,  and the mix tu re  was 
al lowed to stand fo r  12 h. The acid adipate  was p rec ip i t a t ed  by the addition of absolute  e the r  to give 1.33 
g (93.6%) of a p roduc t  with nap 140-142 ~ Found: C 68.0; tt 7.6; N 8.5%. C28H37N305. Calculated:  C 67.8; 
H 7.5; N 8.5%. 
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