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I N D O  L E  S 

I I .  N e w  P a t h w a y  f o r  t h e  S y n t h e s i s  o f  1 - S u b s t i t u t e d  T r y p t a m i n e s *  

I. I. G r a n d b e r g ,  N. I. A f o n i n a ,  a n d  T .  I. Z u y a n o v a  

K h i m i y a  G e t e r o t s i k l i c h e s k i k h  S o e d i n e n i i ,  Vo l .  4 ,  N o .  6,  p p .  1 0 3 8 - 1 0 4 0 ,  

U D C  5 4 7 . 7 5 3 . 7 5 4 . 7 5 7 . 0 7  

A new single stage method is described for the synthesis of 1-substi-  
tuted tryptamines by boiling alcoholic solutions of various c~-substi- 
rated phenylhydrazines and y-halogen earbonyl compounds in neutral 
med ium.  

T r y p t a m i n e  a n d  i t s  d e r i v a t i v e s  r e p r e s e n t  s o m e  of  

t h e  m o s t  i n t e r e s t i n g  b i o g e n i c  a m i n e s  f r o m  t h e  p r a c -  

t i e a l  p o i n t  o f  v i e w  [ 1 - 3 ] .  S y n t h e s e s  o f  l - s u b s t i t u t e d  

t r y p t a m i n e s  a r e  u s u a l l y  m u l t i s t a g e  p r o c e s s e s  a n d  t h e  

y i e l d s  a r e  c o n s e q u e n t l y  s m a l l  [ 4 - 6 ] .  

D u r i n g  t h e  d e v e l o p m e n t  o f  w o r k  c o n c e r n i n g  s y n t h e -  

s i s  o f  s u b s t i t u t e d  t r y p t a m i n e s  [71, w e  a l s o  s y n t h e -  

s i z e d  t h e  l - s u b s t i t u t e d  t r y p t a m i n e s  b y  a n  a n a l o g o u s  

s c h e m e .  

In  o u r  o p i n i o n ,  t h e  e s s e n c e  o f  t h e  r e a c t i o n  i s  t h a t  

in  b o i l i n g  a l c o h o l i c  s o l u t i o n s  a n y  c ~ - s u b s t i t u t e d  p h e n y l -  

h y d r a z i n e ,  I, r e a c t s  w i t h  T - h a l o g e n a t e d  p r o p y l  k e t o n e  

o r  7 - h a l o g e n a t e d  b u t y r i c  a l d e h y d e ,  II,  w i t h  t h e  f o r m a -  

t i o n  o f  a h y d r a z o n e ,  I I I ,  a n d  s u b s e q u e n t  r i n g  f o r m a -  

t i o n  i n t o  IV,  w h i c h  t h e n  u n d e r g o e s  a F i s h e r  d i s s o e i a -  

t i o n  r e a r r a n g e m e n t  w i t h  t h e  f o r m a t i o n  of  t h e  1 - s u b -  

s t i t u t e d  t r y p t a m i n e  (V):  
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w h e r e  R = a l k y l  o r  a r y l ;  R '  = a n y  s u b s t i t u t e ;  R "  = H o r  

a n y  o t h e r  s u b s t i t u t e  w h i c h  d o e s  n o t  a l t e r  t h e  c a r b o n y l  

n a t u r e  o f  t h e  g r o u p  C O ;  X = C1, B r ,  I, O S O 2 ,  C 6 i t  ~. 

EXPERIMENTAL 

c~-Benzyl, c~-methyl- and c~-ethylphenylhydrazines were synthe- 
sized by well-known methods [8,9]. 

7-Chlorobutyrie aldehyde. This compound was obtained by re-  
ducing the acid chloride of y-chlorobutyric acid [10] in boiling ben-  
zene according to Rosemund with a yield of 56%. According to a 
previously described method [11], bp 52-53  ~ C (1G ram), nD 2~ 1.4,481. 

N-Benzyl-p-anisole.  A mixture of 106 g (1 mole) of freshly-dis-  
tilled benzaldehyde and 123 g (1 mole) of pure p-anisole in 300 ml  
toluene was heated to boiling and the toluene was simultaneously re-  
moved by distillation. After distillation of 250 ml  of the distillate 
under the vacuum of a water jet pump the water was removed bydis -  
tillation. The residue was dissolved in 800 ml  isopropyl alcohoI and 
30 ml  water and 45 g (0.86 mole) of KBH 4 were added, and the mix-  
ture was boiled under reflux with stirring for 10 hr. A 300 ml  

* F o r  p a r t  I, s e e  [7] .  

1 9 6 8  

volume of water was then added and the mixture was boiled for a fur- 
ther 2-hr period while the isopropyl alcohol (approximately 400 ml) 
was simukaneously removed by distillation. The residue was cooled to 
50 ~ C and the lower alkaline layer was removed by siphoning. The 
upper layer was allowed to crystallize for 5 hr and it was diluted with 
500 ml water a}ld cooled to 0 ~ C over a 2-hr period. The precipitate 
was recrystalli~ed from 85% isopropyl alcohol.  A 207 g quantity 
(97.2%) of the gub~tance was obtained with a m p  of 50-51 ~ C [12]. 

N-Nitroso-N-benzyl-p-anisole .  A solution of 36.8 g (0.52 mole) 
of sodium nitrite in 100 ml  water was slowly added dropwise to a solu- 
tion of 107 g (0'. 5 mole) of N-benzyl-p-anisole  in 250 ml  acetic acid 
and 200 ml water at a temperature of 10 ~ C during efficient mixing.  
The mixture was stirred for a further 15-min period at 10 ~ C. The re-  
action mass was diluted with 400 ml  water. The separated crystals 
were filtered by suction and dissolved in benzene.  The benzene solu- 
tion was carefully washed, dried under anhydrous calc ium chloride, 
and evaporated under vacuum until crystallization commenced .  The 
yield of the nitroso derivative was 107 g (88%), mp 73-74 ~ C (ben- 
sene--petroleum ether}. 

Hydroehloride of I -benzyl -(1 -p-  methoxyphenyl)hydrazine.  Over 
a 2-hr period an equimolar quantity (in relation to active hydrogen} 
of an ethereal solution of LiA1H 4 was added to a suspension of 48 .4  g 
N-ni t roso-N-benzyl-p-anisole  in 500 ml  absolute ether (distilled over 
t i thium aluminium hydride) at a temperature from 0 -5  ~ C. The re-  
action mass was mixed for 2 hr at 20 ~ C, carefully decomposed with 
12 ml  water, and heated for 1 hr with stirring, and then filtered by 
suction. The precipitate was carefully extracted with 600 ml ether 
with heating (thrice with 200 ml).  The ethereal extracts were evap-  
orated to a volume of 150 ml and after cooling to 0 ~ C they were sat- 
urated with dry hydrogen chloride. The hydrochloride was filtered by 
suction, washed with ether, and dried under vacuum.  Yield 46.4 g 
(87.8%). mp 189.5-140 ~ C [5]. 

General Method for Preparation of l-Substituted Tryptamines.  A 
solution of 0.1 mole of the halogen carbonyl compound in 20 ml  ter-  
tiary butyl alcohol was poured into a boiling solution of 0.1 mole of 
c~-snbstituted phenylhydrazine in 260 ml  methanol  and 20 ml  water. 
The reaction mass was heated to boiling for 20 hr continuously in a 
flask fitted with a reflux condenser and a stirrer. All solvent was then 
removed by distillation under the vacuum of a water- jet  pump. The 
residue was dissolved in 150 ml  hot 0.5% HC1 and filtered through 
1 g of activated carbon. The filtrate was evaporated under vacuum at 
50 ~ C to a volume of approximately 40 ml and made alkaiine with 
20 ml of a 40% solution of sodium hydroxide. The precipitated tryp- 
tamine was extracted with benzene, dried over alkali,  and distilled 
under vacuum.  The yields and constants of the tryptamines are pre-  
sented in the table.  
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