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NOTES 

SYNTHESIS OF C E R T A I N  SPECIFICALLY DEUTERATED TERTIARY AMINES 

WITH SPECIAL REFERENCE TO DEUTERATED N-ALKYLPYRROLIDINES 

Received October 30,  1976 

The p r e p a r a t i o n  o f  s e v e r a l  N - a l k y l p y r r o l i d i n e s  by r e d u c t i v e  

a l k y l a t i o n  of p y r r o l i d i n e  w i t h  e s t e r s ,  k e t o n e s  o r  a l d e h y d e s  i n  

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

when a p a p e r  appea red  by Khanna, D i x i t ,  and Anand on t h e  

N - a l k y l a t i o n  of s econdary  amines w i t h  es te rs  and l i t h i u m  aluminum 

h y d r i d e  (1). The s y n t h e s i s  of c e r t a i n  deu te r ium l a b e l l e d  

N - a l k y l p y r r o l i d i n e s  by t h i s  method i s  q u i t e  c o n v e n i e n t .  Fo r  

example,  I can  be  p r e p a r e d  i n  one s t e p  from s u c c i n i m i d e ,  

l i t h i u m  aluminum d e u t e r i d e  and acetone-D6. * 
2 The a l t e r n a t i v e  p r e p a r a t i o n  i n v o l v e s  n i t r o s a t i o n  

CD of  p y r r o l i d i n e ,  b a s e  c a t a l y z e d  exchange i n  t h e  

2 and 5 p o s i t i o n s ,  d e n i t r o s a t i o n  and a l k y l a t i o n  

w i t h  isopropyl-D I o d i d e  which must i t s e l f  be 

p r e p a r e d  from acetone-D6 by r e d u c t i o n  t o  

isopropyl-D7 a l c o h o l  and r e a c t i o n  w i t h  

(CD312 
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*For comments on nomenclature  of deu te r ium compounds see r e f e r e n c e  3.  
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FIGURE I 
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R \  LiAIH4(D4) R\ 7 (D) 
NH- N-C-R' 

RLC-R' R /  A, 
8 R' 

R =  CnH2n+i 

R'= CH,,CD,, CH,CDz,CD,CDz-- etc. 

R \  LiAIH4(D4) R\ T2(D2) 
NH N - C - R '  

R'-C-OR" R/  R' tl 
R=R" CnH2n+l 

R' = C H, ,C D& H, C Dz , C D,CD, .... e t c. 
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FIGURE 2 
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h y d r i o d i c  a c i d .  With es te rs  N - a l k y l p y r r o l i d i n e s  l a b e l l e d  on 

t h e  f i r s t  and second ca rbon  atoms are  r e a d i l y  a c c e s s i b l e .  

Thus I1 was c o n v e n i e n t l y  p r e p a r e d  from e t h y l  a c e t a t e - D  3' 
p y r r o l i d i n e  and l i t h i u m  aluminum d e u t e r i d e .  

A wide  v a r i e t y  of combina t ions  i s  p o s s i b l e  

N and have  been e x p l o i t e d  a s  s o u r c e s  of 

s p e c i f i c a l l y  l abe l l ed  N - a l k y l p y r r o l i d i n e s  

f o r  I R  s p e c t r o s c o p i c  s t u d i e s  ( 2 ) .  These 

p o s s i b i l i t i e s  are  i n d i c a t e d  i n  t h e  F i g u r e s .  

A mechanism f o r  t h i s  r e a c t i o n  was p roposed  

i n  r e f e r e n c e  1. 
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EXPERIMENTAL 

N-Isopropyl-D pyrrol idine-2,5-D4 7- 

Li th ium aluminum d e u t e r i d e  ( 4 . 2  g;  0 . 1  mole)  was added 

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

( 7 . 1  g; 0 . 1  mole) i n  t e t r a h y d r o f u r a n  (125 m l ) .  Acetone-D6 

( 8 . 0  g; 0.125 mole)  was added dropwise and t h e  r e a c t i o n  m i x t u r e  

was h e a t e d  o v e r n i g h t  unde r  r e f l u x .  Most o f  t h e  s o l v e n t  was 

d i s t i l l e d  o f f  unde r  r educed  p r e s s u r e  and t h e  c o l d  r e s i d u e  was 

b a s i f i e d  w i t h  5 N  sodium hydrox ide .  The amine was t h e n  removed 

by steam d i s t i l l a t i o n  u n t i l  t h e  d i s t i l l a t e  was n e u t r a l .  The 

d i s t i l l a t e  was n e u t r a l i z e d  w i t h  I N h y d r o c h l o r i c  a c i d  and 

e v a p o r a t e d  t o  d r y n e s s  unde r  r educed  p r e s s u r e .  The sy rupy  r e s i d u e  

was t reated w i t h  p e l l e t s  of p o t a s s i u m  hydrox ide .  The l i b e r a t e d  
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amine was d i s t i l l e d  i n t o  a t r a p  on a vacuum l i n e  and 

f r a c t i o n a t e d  i n  a s u i t a b l e  column. After a f o r e r u n  o f  2 m l s ,  

b . p .  97OC, t he  p u r e  amine d i s t i l l e d  a t  120OC. Yield:  6 .5  g 

( 5 5 % ) .  

o b s e r v e d  i n  a l l  p r o t i a t e d  N - a l k y l p y r r o l i d i n e s  i s  a b s e n t  ( 4 ) .  

The band of medium i n t e n s i t y  a t  2770 cm’l i n  I R  

N-Isopropyl-D6-pyrrolidine 

This compound was p r e p a r e d  i n  t h e  same manner from 

p y r r o l i d i n e ,  l i t h i u m  aluminum h y d r i d e  and acetone-D6. Un l ike  

t h e  above compound it showed a s t r o n g  band a t  2770 c m - l  ( 4 ) .  
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