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React ion of 3 - (e -methy laminobenzy i ) indo le  (I) with po tass ium cyanide in a s t r e a m  of ca rbon  
dioxide gave  3- indolylphenylaceteni t r i le  (II), which was conver ted  to 3- indolylphenylacet ic  
acid (r~I) by alkaline hydro lys i s .  The acid has herb ic ida l  action but does not have an ant i -  
bac t e r i a l  effect .  

Rep lacement  of one of the phenyl groups by a he t e roa roma t i c  group in diphenylacetic acid der iva t ives  
may  lead to favorable  changes in the s p e c t r u m  of pharmaco log ica l  action [2]. In this connection, we have 
c a r r i e d  out the synthes is  of 3- indolylphenylacet ic  acid (III). 
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As we have p rev ious ly  shown, amine I r eac t s  with KCN in the p r e s e n c e  of a i r  oxygen to give only in-  
s ignif icant  amounts of n i t r i le  II  [3, 4]. Ca r ry ing  out the reac t ion  in a s t r e a m  of ca rbon  dioxide made it  p o s -  
s ible  to exclude contact  with oxygen and reduce  the alkal ini ty of the medium;  this enabled us to obtain II in 
quanti tat ive yield [5]. (The use  of the adipate r a t h e r  than the f ree  base  and c a r r y i n g  out the reac t ion  in a 
s t r e a m  of ni t rogen or  argon r a i s e d  the yield of II only to 41% .) Ni t r i le  II was c h a r a c t e r i z e d  by s p e c t r a l  
data  and reduct ion to the known ~-phenyl t ryp tamine  (IV) [6] by the act ion of sodium borohydr ide  in me th -  
anol in the p r e s e n c e  of Raney nickel [7]. Alkaline hydro lys i s  of II in ethylene glycol leads 'to acid III in 9(fie 
yield (in a s t r e a m  of an iner t  g a s  to exclude the fo rmat ion  of oxidation products  [4]). Acid III was c h a r a c -  
t e r i zed  by the p r epa ra t i on  of de r iva t ives .  

Tes ts  showed that the sodium sa l t  of acid III does not s t imula te  the growth of plants but has herb ic ida l  
act iv i ty .  According to the data of T. N. Zykova and T. A. Gus 'kova  (Depar tment  of Chemotherapy  of the 
S. Ordzhonikidze All-Union Sc ien t i f i c -Resea rch  P h a r m a c e u t i c a l - C h e m i s t r y  Insti tute) ,  acid III in c o n c e n t r a -  
tions of 1000 /4g /ml  does not inhibit the growth of tubercu la r  baci l l i  (H-37 RV strain)  and does not have 
fungicidal act ion.  

-Pheny l t ryp t amine  IV does not have rad ia t ion-pro tec t ion  p r o p e r t i e s .  

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

The IR s p e c t r a  of m i ne ra l  oil suspens ions  or  ch lo ro fo rm solutions were  r e c o r d e d  with a UR-10 s p e c -  
t r o m e t e r .  The UV s p e c t r a  of alcohol solutions were  r eco rded  with an SF-4A spec t ropho tome te r .  

* See [1] for  communica t ion  XC. 
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3-Indolylphenylacetoni t r i le  (II). A 9,6 g (0.04 mole) s amp le  of amine  I [3] was d isso lved  in 100 ml of 
ethanol and 5 ml  of wate r ,  and the solut ion was sa tu ra t ed  at 70-80 ~ with ca rbon  dioxide. A solution of 6.5 g 
(0.1 mole) of po t a s s ium cyanide in 20 ml  of wa te r  was added, and the mix ture  was s t i r r e d  in a gentle s t r e a m  
of ca rbon  dioxide for  4 h and then allowed to s tand f o r  12 h. The inorganic prec ip i ta te  was r emoved  by f i l -  
t ra t ion  and washed with alcohol .  Ni t r i le  II was prec ip i ta ted  by adding wa te r  to the alcohol f i l t ra te .  The 
yield of product  with mp 113-114 ~ ( e the r - cyc lohexane )  was quanti tat ive.  Found, %: C 82.8; H 5.2; N 12.0. 
CI6H12N 2. Calcula ted,  %: C 82.7; H 5.2; N 12.16. UV Spect rum,A max,  nm ( l o g e ) :  272 (4.084), 278 (4.092), 
288 (4.020). IR s p e c t r u m :  3390 ( N - H ) ,  2270 ( C ~  N) cm - t .  

2 - (3 ' - Indo ly l ) -2 -pheny le thy lamine  (IV). A solution of 0.59 g of NaBH 4 in 2.23 ml  of 8 N NaOH was 
added  in the c o u r s e  of 10 rain at 40-45 ~ to a mix tu re  of 3 g (0.013 mole) of n i t r i le  II, 1.01 g of Raney nickel,  
and 11.4 ml of methanol ,  a f te r  which the mix tu re  was s t i r r e d  for  another  30 min,  and the ca t a lys t  was r e -  
moved by f i l t ra t ion  and washed with methanol .  The f i l t ra te  was evapora ted  to d ryness ,  and the res idue  was 
ex t rac ted  with methylene chlor ide  until  the ex t r ac t  gave a negat ive t e s t  with E r l i c h ' s  r eagen t .  The solvent  
was r e m o v e d  by dist i l la t ion,  and the res idue  was c ry s t a l l i z ed  f r o m  benzene to give 2.15 g (70~c) of amine IV 
with mp 131-132 ~ (mp 130.5-131.5 ~ [6]). Found, %: C 81.4; H 6.8; N 11.5. C16H16N 2. Calculated,  %: C 81.3; 
H 6.8; N 11.9. UV s p e c t r u m ,  k m a x ,  n m  (log e ): 222 (4.52), 280 (3.745), 290 (3.680). The hydrochlor ide  of 
amine  IV was obtained by the action of a 5% alcohol solut ion of HC1 on a solution of amine IV in anhydrous 
benzene (pH 6.5-7.0).  The yield of hydroch lor ide  with mp 225-226 ~ (dec.) was quanti tat ive.  Found, ~ :  C 
70.5; H 6.3; N 10.5; C1 13.01. ClsHi6N 2 �9 HC1. Calculated,  ~c: C 70.5; H 6.3; N 10.2; C1 13.0. 

3-Indolylphenylacet ic  Acid (liD. A. A 2.5 g s amp le  of po ta s s ium hydroxide and 5 g of ni t r i le  II were  
d isso led  in 80 ml  of ethylene glycol,  and the solution was heated at  150-160 ~ in a s t r e a m  of ni t rogen until 
ammonia  evolution cea s ed  {18-20 h). It was then diluted with a double volume of water  and ex t rac ted  with 
e ther  to r e m o v e  the oily p roduc ts .  The aqueous solution was cooled and acidified with hydrochlor ic  acid, 
and the p rec ip i t a t ed  acid was r em oved  by f i l t ra t ion,  washed with water ,  dr ied,  and r e c r y s t a l l i z e d  f rom 
b e n z e n e - e t h y l  ace ta te  to give 4.8 g (90%) of acid III with mp 175-176.5 ~ Found, %: C 76.3; H 5.3; N 5.7. 
C16Hi3NO 2. Calculated,  ~c: C 76.5; H 5.2; N 5.6. IR s p e c t r u m :  1710 (COOH), 3450 (N-H)  cm -~. 

B. A solution of 0.5 g of KOH in 3 ml  of wa te r  was added to a solut ion of 0.25 g of II in 10 ml  of 
ethanol,  and the mix tu re  was ref luxed until  ammon ia  evolution cea sed  (33 h). The so lvent  was r emo v ed  by 
dist i l lat ion,  10 ml  of water  was added to the res idue ,  and the aqueous mix tu re  was ex t rac ted  with e ther .  
The aqueous solution was acidif ied with hydrochlor ic  acid, and the p rec ip i t a te  was r emoved  by f i l t ra t ion 
and t r ea t ed  with s odium bicarbonate  solut ion.  Acidif icat ion with hydrochlor ic  acid gave 0.23 g (85%) of 
acid III .  The sol id  [0.03 g (10.5%) ] that  was isoluble in sodium bicarbonate  solution was found to be 2 -e thoxy-  
3-benzoyl indole  [4J. The e the r  solut ion yielded 0.01 g (4.2%) of 3-benzoyl indole .  

Methyl 3-Indolylphenylaceta te  (V). A 2.5 g (10 mmole)  s amp le  of acid III was added in port ions with 
s t i r r i n g  and cooling to an e ther  solut ion containing 15-20 mmole  of d iazomethane.  The mix tu re  was then 
s t i r r e d  for  another  hour,  a f te r  which pe t ro l eum ether  was added. The prec ip i ta te  was r emoved  by f i l t r a -  
tion and r e c r y s t a l l i z e d  f r o m  e t h e r - p e t r o l e u m  e ther  to give 2.2 g (83%) of methyl  e s t e r  V with mp 69-70 ~ 
Found, %: C 77.2; H 5.9; N 5.3. Ci7HisNO2. Calculated,  %: C 77.0; H 5.7; N 5.3. IR s p e c t r u m  (CHC13, con-  
cen t ra t ion  0.5~c, d = 1.0 mm):  1740 (C ~-~O), 3490 (N-H)  c m  - t .  

Ethyl  3- Indolylphenylaceta te  (VI). A solution of 1 g of III in 25 ml of ethanol was ref luxed with s t i r -  
r ing  for  19 h with 0.5 g of KU-2 r e s i n  in the H fo rm.  The reac t ion  was moni tored  by ch roma tog raph y  in a 
thin l a y e r  of a luminum oxide.  At the end of the reac t ion ,  the KU-2 r e s in  was s e p a r a t e d  by f i l t rat ion,  the 
solvent  was r e m o v e d  by dist i l lat ion,  and the res idue  was r e c r y s t a l l i z e d  f rom e t h e r - c y c l o h e x a n e  to give 
0.77 g (69%) of VI with mp 92-93 ~ Found, ~ :  C 77.6; H 6,2; N 5.1. CisH17NO 2. Calculated,  ~ :  C 77.6; H 
6.1; N 5.0. IR s p e c t r u m :  1715 (C----~O), 3370 (N-H)  c m  -~. 

3-Indolylphenylacet ic  Acid Diothylamide (VIII). A 0.7 ml  (5 mmole)  s amp le  of t r i e thy lamine  was added 
with s t i r r i n g  at 0 ~ to a solut ion of 1.25 g (5 mmole)  of III in 20 ml  of absolute t e t r ahydro fu ran  (THF), a f te r  
which the mix ture  was s t i r r e d  for  10 min,  and 5 ml  of a 1 M solution of ethyl ch lorocarbona te  in absolute 
t e t r ahydro fu ran  was added at  this t e m p e r a t u r e .  The mix tu re  was then s t i r r e d  for  15-20 min,  a f t e r  which 
0.6 ml (5 mmole)  of d ie thylamine in 3 ml  of absolute  THF was added. This mix tu re  was s t i r r e d  at room 
t e m p e r a t u r e  for  1 h, a f te r  which the p rec ip i t a ted  t r i e thy lamine  hydroch lor ide  was r e m o v e d  by f i l t ra t ion and 
the solvent  was r em oved  by dis t i l la t ion.  The res idue  was t r ea t ed  with 15 m l  of methylene  chlor ide .  The 
methylene chlor ide  solut ion was washed with sodium b ica rbona te  solution and wate r  and dr ied with MgSO 4. 
The so lvent  was r e m o v e d  by dist i l la t ion,  and the res idue  was r eCrys ta l l i zed  f rom benzene to give 0.54 g of 
amide  VIII with mp 160-162 o. Found, %: C 78.8; H 7.2; N 8.9. C20H22N20. Calculated,  %: C 78.5; H 7.2; N 
9 2 .  IR s p e c t r u m :  1630 (C -----O, amide band), 3290 (N-H)  c m  -1. 
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