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A new reaction has been found which occurs between arylhydrazine 
and a ketone possessing a halogen atom or a toluenesulfonyl group 
in the y-position, when the mixture is boiled in an aqueous-alcoholic 
medium High yields of E-substituted tryptamines are formed. 

T r y p t a m i n e  d e r i v a t i v e s  p l a y  an e x t r e m e l y  i m p o r t a n t  

r o l e  in b i o c h e m i c a l  p r o c e s s e s .  In  r e c e n t  y e a r s  s y n -  

t h e t i c  m e t h o d s  in t h i s  a r e a  h a v e  d e v e l o p e d  v e r y  r a p -  

id ly  [1, 2].  H o w e v e r ,  in  t he  m a j o r i t y  of c a s e s  t h e  

s y n t h e s i s  of t r y p t a m i n e s  p r o c e e d s  by f i r s t  s y n t h e s i z i n g  

the  i n d o l e  n u c l e u s  w i t h  the  s u b s t i t u e n t  g r o u p  in the  

a p p r o p r i a t e  p o s i t i o n  and  by t h e n  a t t a c h i n g  the  ~ - a m i -  

n o e t h y l  r e s i d u e  in to  p o s i t i o n  3 by v a r i o u s  m e t h o d s .  

I t  h a s  b e e n  s h o w n  [3, 4] t h a t  w h e n  5 - e h l o r o - 2 - p e n -  

t a n o n e  r e a c t s  w i t h  a r y l h y d r a z i n e s  in an  a c i d  m e d i u m ,  

3 - ~ - c h l o r e t h y l i n d o l e s  a r e  f o r m e d  a c c o r d i n g  to the  

n o r m a l  F i s h e r  r e a c t i o n .  T h e  l a t t e r  w e r e  s u b s e q u e n t l y  

u t i l i z e d  by  the  a u t h o r s  f o r  s y n t h e s i z i n g  c e r t a i n  t r y p t a -  

m i n e s .  

We  d i s c o v e r e d  a n e w  r e a c t i o n  by  m e a n s  of w h i c h  

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

in h i g h  y i e l d s  f r o m  s u b s t i t u t e d  a r y l h y d r a z i n e s  and  

c o m p o u n d s  of t he  t ype ,  CH~COCH2CH2CH~X,  w h e r e  

X = a t o m s  of c h l o r i n e ,  b r o m i n e ,  i od ine ,  o r  the  p -  

t o l u e n e  s u l f o n y l  r a d i c a l .  T h e  r e a c t i o n  p r o d u c t  i s  a 

s a l t  of t r y p t a m i n e ,  w h i c h ,  w h e n  X is  the  t o s y l  g r o u p ,  

is  s p a r i n g l y  s o l u b l e  and  m a y  be  o b t a i n e d  in p u r e  f o r m .  

W h e n  k e t o n e  h a l i d e s  a r e  u s e d  s a l t s  a r e  f o r m e d  w h i c h  

do  not  p r e c i p i t a t e ,  and  t h e y  m u s t  be  c o n v e r t e d  in to  

f r e e  b a s e s  w h i c h  c a n  t h e n  b e  p u r i f i e d  by d i s t i l l a t i o n ,  

r e c r y s t a l l i z a t i o n ,  o r  s u b l i m a t i o n .  T h e  r e a c t i o n  p r o b -  

a b l y  p r o c e e d s  a c c o r d i n g  to the  f o l l o w i n g  s c h e m e :  

! 
| ~1. , ~  \ It \ C H  t 

NHNH 2 O : C--CH;s ~ \ N H - - N  / 2 ] 
t CH2X J 

X=C]. 8r, J, OSO~C~H4CH 5 

HCI R { ~ " ~ - - ] - - C H  ,CH~NFI 2 �9 HCI 

I! 3 

K e t o n e  h a l i d e s  of the  a b o v e  type  can  be  r e a d i l y  

o b t a i n e d  f r o m  t e c h n i c a l  g r a d e  a e e t o p r o p y l  a l c o h o l  

( 5 - h y d r o x y - 2 - p e n t a n o n e )  t r e a t e d  w i t h  a c o n c e n t r a t e d  

s o l u t i o n  of the  a p p r o p r i a t e  h y d r o g e n  h a l i d e .  T h e  
t o s y l a t i o n  of a c e t o p r o p y l  a l c o h o l  to f o r m  the  s u i f o n a t e  

e s t e r  p r o c e e d e d  in n o r m a l  f a s h i o n  by  t r e a t i n g  a c e t o -  

p r o p y l  a l c o h o l  in p y r i d i n e  a t  0 ~ w i t h  t o s y l  c h l o r i d e .  

T h e  p r o d u c t  is  u n s t a b l e  and  d e c o m p o s e s  on d i s t i I l a t i o n  

( e v e n  u n d e r  h i g h  v a c u u m ) .  I t  c a n n o t  be s t o r e d .  B e s t  

r e s u l t s  a t  p u r i f i c a t i o n  w e r e  o b t a i n e d  by p a s s i n g  the  

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

a l u m i n u m  o x i d e .  T h e  p u r i f i e d  p r o d u c t  s h o u l d  be  u s e d  

immediately after it has been prepared. The iodides 

andbromides cannot be preserved, even in the dark at 

0% It is thus desirable to use chlorides in the reaction. 

The chloride can be preserved in the dark at 0 ~ without 

change for approximately three months. Beyond this 

period it noticeably darkens but can be repurified by 

distillation. 

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

7-Chloropropyl methyl ketone, A mixture of 102.1 g (i mole) of 

freshly distilled acetopropyl alcohol in 350 ml (threefold excess) of 

concentrated hydrochloric acid was steam distilled. The chloride, 

isolated as an oil after dilution with distilled water, was twice ex- 

tracted with ether, after which the ethereal layer was washed with 
water. The ether was removed by distillation under vacuum using a 
water-jet pump. The remaining oil was distilled under vacuum. A 
79.6 g (7~0) quantity of I-chleropropyl methyl ketone was obtained, 
bp 73-74"126 mm); nD 2~ 1.43841 d~ ~ 1.0342 [5]. 

7-Bromoptopyl methyl ketone. A 102.1 g quantity (1 mole) of 
acetopropyl alcohol was poured into saturated hydrobromic acid 
(400 ml) chilled to 0 ~ The reaction mixture was held at room tem- 
perature for 30 minutes. The darkened reaction mass was then poured 
into chilled water (sixfold voiume of water) and mixed with ether. 
The ethereal solution was dried with calcium ehIoride. The ether 
was then removed by distillation at the lowest possible temperature, 
and the residue was distilled under vacuum. A 86.8 g (52%) quantity 
of l-bromopropyl methyl ketone was obtained, bp 79-80 ~ (20 ram) 
nD2~ , 1.4680; d~ ~ 1.3490 [6 I. 

4-Pentanonyl p-totuenesulfonate. A 20 g quantity (0.105 mole) 
of p-toluene sulfonylchloride was added at 0 ~ slowly in small portions 
to a solution prepared at 0 ~ from 10.21 g (0.1 mole) of acetopropyl 
alcohol and 15.8 g (0.2 mole) of absoiute pyridine. After the addition 
was completed the reaction mixture was stirred at 0 ~ for 15 minutes 
and then at room temperature for two hours. The reaction mixture 
was then poured onto ice and the oil was separated and extracted with 
ether. The ethereal layer was washed with dilute hydrochloric acid, 
a weak solution of sodium bicarbonate, and water. The ether was 
removed by distillation under vacuum without heating. The residue 
was passed through a thin layer of aluminium oxide. A 12.5 g (48%) 
quantity of the sulfonate ester was obtained. On distillation it de- 
composes, nD 2~ 1.5076; d4 z~ 1.1718. Found, %: C 56.46, 56.40; H 6.24, 
6.10. Calculated for CnHz604S, %: C 56.26; H 6.30. 

7-Iodopropyl methyl katone. A mixture of 10.21 g (0.1 mole) of 
acetopropyI alcohol was added to a fivefold volume of hydroiodie acid 
which had been freshly distilled over red phosphorus and was boiling 
continuously. The solution was left overnight. It was then poured onto 
ice and the separated oil extracted with ether. The ethereal solution 
was mixed with a solution of sodium sulfide in order to remove free 
iodine. On distillation 12.51 g (59%) of I-iodopropyl methyl ketone 
were obtained, bp 102-103 ~ (22 mm); nD z~ 1.5162; d4 a~ 1.6507 [7]. 

2 -Bromo -5 -methoxyphenylhydrazine. A 32 g quantity (0.15 mole) 
of 3-amino-4-bromoanisole [1] was dissolved in 150 mi of concen- 
trated hydrochloric acid on heating to 50-60 ~ . The solution was 
cooled rapidly, and at 0 ~ a solution of 10.5 g (0.152 mole) sodium 
nitrite in 35 ml of water was added. The blue solution of diazo 
compound was filtered rapidly through a giass filter. The filtrate was 
cooled at 1-5 ~ and a cold solution of 105 g of SnC12.2H:O in 90 ml 
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Picrate  

empirical formula 

0.79 9.27 

0.72 9.35 

0.78 9.69 
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0.76 - -  
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42.34 3.64 
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51,41 4,73 
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.calculated,% 

c H 

49.88 4.41 
[ 
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42.20 ] 3,54 
I 

49.88 4,41 

51.79 ] 4.58 

56.57 4,55 

*"Rapid" paper from the Volodarskii factory, system of pyridine-water-butanol (1:1:1) 
**Yield for ehloroketone and bromoketone-48%, for iodoketone-79%, and for tosylate--45% 

***Isolated in the form of the hydrochloride with a mp of 102-103 ~ (from alcohol)[9]. 

of concentrated hydrochloric acid was slowly added in drops with 
mixing at a rate such that the temperature did not exceed +6% The 
temperature of the reaction mixture was held constant for two hours 
after which the precipitate was filtered by suction and decomposed 

with a 25% solution of sodium hydroxide. A 17.25 g quantity (53~ 
of 2-bromo-5-methoxyphenylhydrazine was obtained with a boiling 
point of 59 ~ (from heptane). Found, %: N 13.41, 13.48. Calculated 
for CTHgBrN20, %: N 13.52. Hydrochloride, mp 189 ~ 

General method of ring formation of arylhydrazines and 7- 
halogenpropyl methyl ketones. A solution of 0.1 mole of ketone halide 
in 20 ml of methanol was added to a boiling solution of 0.1 mole of 
substituted phenylhydrazine in a mixture of 280 ml methanol and 
20 m1 of water. The reaction mass was refluxed for 20 hours. The 
solvent was removed by distillation under vacuum using a water-jet  

pump, the residue was dissolved in 160 ml of hot 0.5% HC1, and the 
solution was filtered through 1 g of activated carbon. The filtrate was 
evaporated at 50 ~ to a volume of approximately 40 ml and made 
alkaline with 20 m1 of a 40% solution of sodium hydroxide. The 
separated tryptamine was extracted with hot benzene (80 ml), and 
the extracts were filtered and distilled under vacuum in a stream of 
nitrogen. The yields and constants of the tzyptamines are presented in 
the table. 
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