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The synthesis  of N15-3-indolylacetic acid,  1-NlS-t ryptamine,  and 1-N~5-N,N-dimethyl t rypta-  
mine was accompl ished.  

The synthes is  of N15-indole by cyel izat ion of 1-N15-phenylhydrazone under  heterogeneous  ca ta lys is  
conditions on T -a luminum oxide [2] opens up a convenient  route to the p repa ra t ion  of biological ly active 
indole de r iva t ives  with a labeled ni t rogen.  

In the p r e s e n t  study we have accompl ished the synthesis  of N15-3-indolylacetic acid,  1-N15-tryptamine,  
and 1-N IS_N ,N-d ime thyltryp tamine.  
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N15-3-Indolylacetic acid was obtained by heating NlS-indole with ch loroace t ic  acid at  245-250~ in the 
p r e s e n c e  of KOI-I in an autoclave,  while 1-N15-tryptamine (I) and 1-NlS-N,N-dimethyl t ryptamine (II) were  
obtained by reduct ion of the cor responding  1-Nl~-3-indolyloxalylamides with l i thium aluminum hydride.  

The subs tances  were  analyzed for  their  N 15 content  by combust ion to ni t rogen by the Dumas method 
[3] with subsequent  m a s s - s p e c t r o m e t r i c  de te rmina t ion  of the percen tage  of N 15 (Table 1). 

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

The isotopic analysis  for  the percen tage  of N 15 was pe r fo rmed  with an MI-1305 m a s s  s p e c t r o m e t e r .  

N15-3-Indolylacetic Acid. A 100-ml autoclave was charged with 1.2 g (0.01 mole) of N15-indole, 1.44 g 
(0.015 mole) of chloroacet ic  acid,  6.15 g of KOH, and 30 ml of wa t e r .  The autoclave was then evacuated 
and filled with a rgon  to 5 a tm.  The mixture  was then heated a t  245-250 ~ with shaking for  12 h, a f te r  which 
it  was f i l te red ,  and the f i l t ra te  was cooled to 6 ~ and acidified {with r e s p e c t  to Congo Red)with 16% HC1. The 
resu l t ing  prec ip i ta te  was removed by f i l t ra t ion and rec rys ta l l i zed  f r o m  wa te r  to give 1.14 g (64%) of a 
p roduc t  with mp 164-165 ~ (rap 164-165 ~ [4]).r 

*See [1] for  communica t ion  LXXXI. 
CHere and e l sewhere ,  the physical  constants  of the cor responding  compounds with a na tura l  isotopic c o m -  
posi t ion are  p resen ted  for  compar i son .  
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T A B L E  1. R e s u l t s  of the D e t e r m i n a t i o n  of  the 
P e r c e n t  N 15 

Substance N 15, % 

N15-Indole 

N 1 5 - 3 - I n d o l y l a c e t i c  ac id  
1 - N 1 5 - T r y p t a m i n e  
1 - N 1 5 - N , N - D i m e t h y l t r y p t a m i n e  

10.9 
10.7 
5.33 
5.46 

N15-3- Indo ly loxa ly l  C h l o r i d e .  A 1 . 2 - g  (0.01 mole)  s a m p l e  of N15-indole was  d i s s o l v e d  in 25 ml of 
a b s o l u t e  e t h e r ,  the so lu t i on  was  cooled  to - 5 ~ and 1.3 g (0.01 mole)  of  oxa ly l  c h l o r i d e  was  added s lowly  
by d r o p s .  The m i x t u r e  was  then s t i r r e d  for  30 min ,  and the p r e c i p i t a t e  was  r e m o v e d  by f i l t r a t i o n  and 
w a s h e d  wi th  e t h e r  to give 1.8 g (90%) of a p r o d u c t  wi th  mp 136 ~ (dec~ (mp 135-136 ~ (dec.) [5]). 

1 - N 1 5 - 3 - I n d o l y l o x a l y l a m i d e .  A 1 . 8 - g  (8~ mmole )  s a m p l e  of 3 - i n d o l y l o x a l y l  c h l o r i d e  was  added to 
30 ml  of  a s a t u r a t e d  aqueous  so lu t i on  o f  a m m o n i a ,  and the m i x t u r e  was s t i r r e d  a t  60-70 ~ fo r  1.5 h. The 
p r e c i p i t a t e  was  r e m o v e d  by  f i l t r a t i o n  to give 1.55 g (94%) of  a p r o d u c t  wi th  mp 251 ~ (dec~ f r o m  alcohol)  
(rap 251-252 ~ (dec.) [5]). 

1 - N l h - N , N - D i m e t h y l - 3 - i n d o l y l o x a l y l a m i d e .  This  compound was  s i m i l a r l y  ob ta ined  in 90% yie ld  and 
had mp 158-159 ~ ( f rom benzene)  imp 160-162 ~ [6]). 

1 - N i h - T r y p t a m i n e .  A so lu t i on  of  0.7 g (3.7 mmole )  of  1 - N 1 5 - 3 - i n d o l y l o x a l y l a m i d e  in 20 ml  of a b s o -  
lu te  t e t r a h y d r o f u r a n  was  added by d r o p s  to 1 g (0~ mole)  of  LiA1H 4 in 30 ml of abso lu t e  t e t r a h y d r o f u r a n ,  
a f t e r  which the m i x t u r e  was  s t i r r e d  and re f luxed  for  4 h. I t  was  then c oo l e d ,  and 1 ml  of  w a t e r ,  1 ml  of 
15% NaOH, and 3 ml of  w a t e r  w e r e  added s u c c e s s i v e l y ~  The m i x t u r e  was  then s t i r r e d  for  3 h, and the p r e -  
c i p i t a t e  was  r e m o v e d  by f i l t r a t i o n  and washed  wi th  t e t r a h y d r o f u r a n .  The f i l t r a t e  was  d r i e d  with MgSO 4, 
the s o l v e n t  was  r e m o v e d  by v a c u u m  d i s t i l l a t i o n ,  and the r e s i d u e  was d i s s o l v e d  in me thy l ene  c h l o r i d e  and 
a c i d i f i e d  wi th  5% HC1 in a l coho l .  The p r e c i p i t a t e d  h y d r o c h l o r i d e  of  I was  r e m o v e d  by f i l t r a t i o n  and washed  
on the f i l t e r  wi th  e t h e r  to give 0.4 g (55~) of  a p r o d u c t  wi th  mp 240-242 ~ (mp 243-244 ~ [7]). 

1 - N 1 5 - N , N - D i m e t h y l t r y p t a m i n e .  This  compound  was  s i m i l a r l y  ob ta ined  e x c e p t  tha t  the a m i n e  was  
i s o l a t e d  as  the o x a l a t e .  The y ie ld  of p r o d u c t  wi th  mp 148-149 ~ (rap 151-152 ~ [6]) was 60%. 
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