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a m i d e  (V), N - ( 3 - m e t h y l - l , 2 - d i h y d r o p y r r o l i z i n - 5 - y l -  
p r o p y l ) a c e t a m i d e  (VI), N - ( 2 - m e t h y l - l , 2 - d i h y d r o p y r r o -  
l i z i n - 5 - y l p r o p y l ) a c e t a m i d e  (VII), and N - ( 2 - e t h y l - 1 ,  
2 - d i h y d r o p y r r o l i z i n - 5 - y l p r o p y l ) a c e t a m i d e  (VIII). In-  
f o r m a t i o n  on c o m p o u n d s  I - V I I I ,  ob ta ined  f o r  the f i r s t  

t i m e ,  i s  g iven  in the  t ab l e .  
The  IR s p e c t r a  of the a m i n e s  I - I V  show a b s o r p t i o n  

bands  a s s o c i a t e d  with  the s t r e t c h i n g  v i b r a t i o n s  of a 
p r i m a r y  NH2 at  3265 cm - I  (u ~qHYm) and 3365 era-1 (u~sH2). 

The  IR s p e c t r a  of c o m p o u n d s  V - V I I I  a r e  c h a r a c t e r -  
i z e d  by  a s t r o n g  a b s o r p t i o n  band a t  1655 c m - l ( C = O ) .  
Compounds  I - V I I I  have  s t r o n g  a b s o r p t i o n  bands  in the 
1 2 7 0 - 1 3 0 0  c m  -1 r e g i o n  p r o b a b l y  r e l a t i n g  to the C - - N  
s t r e t c h i n g  v i b r a t i o n s  of the  1 , 2 - d i h y d r o p y r r o l i z i n e  

r i ng .  

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

1,Z-Dihydropyrrolizin-5-ylpropylamine (I). A mixture of 21 g 
(0231 mole) of 5-(2-cyanoethyI)-l,2-dihydropyrrolizine, 49 ml of 
methanol saturated with ammonia, and 6 g of Raney nickel was charged 
into a 250-ml rotating autoclave. The reaction was carried out at 80- 
90 ~ C with a hydrogen pressure in the autoclave of 100-120 atm. The 
calculated amount of hydrogen was absorbed in 1 hr. Then the catalyst 

KHIMIYA G E T E R O T S I K L I C H E S K I K H  SOEDINENII  

was filtered off, the methanol was driven off on the water bath under 
reduced pressure, and the residue was distilled in vacuum. Compounds 
II-IV were obtained similarly; they consisted of colorless liquids turn- 
ing yellow on standing. Compounds V-VIII were obtained by a pub- 
lished method [5]. 

The IR spectra were taken on a UR-10 double-beam spectrophotom- 
eter in the 700-4000 cm-1 region. The substances were recorded in the 
form of the pure liquids as a capillary-thin layer between plates of 
NAG1. 
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It has been found that the enamine obtained from N,N'-dimethyl- 
phenylhydrazine and cyclohexanone under the conditions of the Fischer 
reaction rearranges into N-methyl-l,2,3,4-tetrahydrocarbazole with 
the liberation of methylamine. 

Previously, in a study of the preparation of tryp- 
tamines from arylhydrazines and y-halogenocarbonyl 
compounds [2, 3] and of the rearrangement of arylhy- 
drazones into indoles under the action of alkylating 
agents [4] we put forward a hypothesis concerning the 
probable mechanisms of the process: 
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* F o r  p a r t  IV, s e e  [1]. 
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In o r d e r  to c o n f i r m  th is  h y p o t h e s i s ,  we have  c a r -  
r i e d  out  the  s y n t h e s i s  of the e n a m i n e  IV f r o m  N , N ' -  
d i m e t h y l p h e n y l h y d r a z i n e  and c y c l o h e x a n o n e :  

o Q o C s H s - - N - - N H  = O = t o l u e n ~  U l  ~ - - N - - N - -  
T s O H  

C H  3 ~C ] iH3 
IV 

The  p r o t o n a t i o n  of IV m u s t  f o r m  a q u a t e r n a r y  s a l t  
of  the  type of I~ o r  Ib wi th  s u b s e q u e n t  r e a r r a n g e m e n t  
into N - m e t h y l - l , 2 , 3 , 4 - t e t r a h y d r o c a r b a z o l e  (IlI). In 
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a c t u a l  f ac t ,  w h e n  the  e n a m i n e  IV w a s  h e a t e d  i n b e n z e n e  

in a c u r r e n t  of d r y  HC1 a r e a r r a n g e m e n t  took p l a c e  as  

a r e s u l t  of wh ich  we o b t a i n e d  III and m e t h y l a m i n e  h y -  

d r o c h l o r i d e .  

The e n a m i n e  IV i s  e x t r e m e l y  u n s t a b l e  and has  s o m e -  
w h a t u n u s u a l  p h y s i c o c h e m i c a l  c h a r a c t e r i s t i c s ,  p r o b a b l y  

due  to the  e l o n g a t e d  c h a i n  of c o n j u g a t i o n  of the  a r o m a t i c  
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Fig .  1. IR s p e c t r u m  of N , N ' - d i m e t h y l p h e n y l h y -  

d r a z i n o e y c l o h e x - l - e n e  ( l iquid  f i lm) .  

s e x t e t  wi th  the 7 r - e l e c t r o n s  of the  doub le  bond ,  wi th  the  

p a r t i c i p a t i o n  of the f r e e  p a i r s  of bo th  n i t r o g e n  a t o m s .  

The  m a x i m u m  in the  UV r e g i o n  of a b s o r p t i o n  is  s h i f t e d  

s t r o n g l y  in  the  l o n g - w a v e  d i r e c t i o n  and is  e x t r e m e l y  

s t r o n g  ( X m a  x 277 nm;  log  e 3.93).  In the  IR s p e c t r u m *  

of c o m p o u n d  IV (F ig .  1), bo th  in CC14 s o l u t i o n  (c 0.02 

M; d 0.25 ram)  and in a l iquid  f i l m  t h e r e  is  a s t r o n g  
b a n d  at  171.2 cm -1. 

In the  P M R  s p e c t r u m  (Fig .  2) ( INM-3H-60)  t a k e n  
in CC14 wi th  t e t r a m e t h y l s i l a n e  as  i n t e r n a l  s t a n d a r d  

t h e r e  a r e :  a m u l t i p l e t  of the  p h e n y l  p r o t o n s  wi th  the 

c e n t e r  at  7.55 p p m ,  a s t r o n g l y  d i s t o r t e d  t r i p l e t  ( c e n t e r  

a t  6;1 ppm)  of a p r o t o n  on a doub le  bond ,  s i n g l e  s i g n a l s  
of m e t h y l  g r o u p s  on the  n i t r o g e n  a t o m s  (~,  3.48 ppm;  

fi, 3.10 p p m )  and h igh ly  d i f fu se  p e a k s  of the  m e t h y l e n e  
p r o t o n s  of the  c y c l o h e x e n e  n u c l e u s  in the  2 . 0 - 1 . 4 p p m  
r e g i o n .  

EXPERIMENTAL 

N,N'-Dimethylphenylhydrazine was obtained by Harries' method 
[5]. Bp 88-907 C (6 ram); n2~ 1.6612. 

N,N'- Dimethylphenylhydrazinocyclohex- 1- erie (IV). A flask with 
a Dean and Stark trap and a reflux condenser was charged with 3.2 g 
(0.02 mole) of N,N'-dimethylphenylhydrazine and 1.94 g (0.02 mole) 
of cyclohexanone. Dry toIuene in an amount equal to the volume of 

the trap and 0.05 g of p-toluenesulfonic acid were added and the mix- 
ture was boiled with the removal of water by distillation for !7 hr. Then 
vacuum distillation yielded 3.4 g (80%) of a light yellow oil. Bp 152- 
154 ~ C (8 ram); n2~ 1.5640. Found, %: C 77.25, 77.38; H 8.55, 8.92. 
Calculated for C14Hz0Nz, %: C 77.73; H 9.25. It was chromatographed 
on "fast" type paper of the Volodarskii mill impregnated with dimeth- 
ylformamide using benzene as the solvent system. P~ 0.73. The spot 
was revealed with Ehrlich's reagent. 

N- Methyl- 1,2,3,4- tetrahydrocarbazole (III). A two- necked flask 
fitted with a reflux condenser was charged with a solution of 2.1 g 
(0.011 mole) of the enamine IV in 20 ml of dry benzene and this was 
heated to the boil. Then a gentle current of dry hydrogen chloridewas 
passed through the reaction mixture for 10 rain. The benzene solution 
was separated from the methylamine hydrochloride that had deposited 
(after recrystallization from ethanol, mp 225 ~ C) and was evaporated 
in vacuum. The residue was treated with petroleum ether, which gave 
1 g (55~ of colorless crystals with mp 51 ~ C (from petroleum ether). 
A mixture with authentic N-methyl-.1,2,3,4-tetrahydrocarbazole gave 
no depression of the melting point. The substance was chrematographed 
on "fast" type paper of the Volodarskii mill in the butanol-acetic 
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Fig .  2o NMR s p e c t r u m  of N , N ' - d i m e t h y l p h e n y l -  

h y d r  a z i n o c y e l o h e x -  1 - e n e .  

acid-water (4:1 : 5) system. R] 0.89 (dirty blue spot), which agrees 
with the P~ value of an authentic sample of III. The spots were re- 
vealed with Ehrlich's reagent. 
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