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A b s t r a c t  - The  r e a c t i o n s  f o r  t h e  i n t r o d u c t i o n  of 0 - ,  S-,  N - ,  a n d  C- 

f u n c t i o n a l  g r o u p s  i n t o  t h e  a - p o s i t i o n  of 3 - a l k o x y c a r b o n y l p y r r o l i d i n e s  

u s i n g  8 - a l k o x y c a r b o n y l - u - e t h o x y p y r r o l i d i n e s  a r e  d e s c r i b e d .  

T h e r e  a r e  many we l l - known  a l k a l o i d s ,  antibiotics a n d  s y n t h e t i c  m e d i c i n e s  w i t h  

c y c l i c  a m i n e  s t r u c t u r e s  h a v i n g  v a r i o u s  s u b s t i t u e n t s  ( i n c l u d i n g  f u s e d  r i n g s )  a t  t h e  

u - p a s i t l o "  o f  n i t r o g e n .  T h u s ,  r e a c t i o n s  b y  which  f u n c t i o n a l  g r o u p s  c a n  b e  i n t r o -  

d u c e d  i n t o  t h e  a - p o s l t i o n  o f  a m i n e s  a r e  p r e s e n t l y  o f  g r e a t  i n t e r e s t .  2  

I n  t h e  p r e c e d i n g  p a p e r . =  we r e p o r t e d  a c o n v e n i e n t  s y n t h e s i s  f o r  a - e t h o x y c a r b a r n a t e s  

( 2 )  by t h e  r e d u c t i o n  o f  3 - a l k o x y c a r b o n y l l a c t a m s  (1) w i t h  N ~ B H ~ / H +  i n  e t h a n o l .  I n  

t h e  p r e s e n t  r e s e a r c h ,  t h e  c o n v e r s i o n  o f  t h e  e t h a x y  g r o u p  o f  2 i n t o  o t h e r  f u n c t i o n -  

a l  g r o u p s  i s  d e s c r i b e d .  

An i n , v e s t i g a t i o n  u a s ' f i r s t  made o f  t h e  s y n t h e s i s  of 2 - h y d r o x y c a r b a m a t e  ( 2 ) ,  w h i c h  

a p p e a r s  more r e a c t i v e  t o w a r d  n u c l e o p h i l e s  t h a n  2 - e t h a x y c a r b a m a t e  ( 2 ) ,  o n  t h e  b a s i s  

o f  a g e n e r a l  i d e a  o f  i t s  e q u i v a l e n t  i s o m e r  ( I ) .  A l t h o u g h  t h e  d i r e c t  r e d u c t i o n  o f  

1 t o  2 c o u l d  n o t  b e  c a r r i e d  o u t  ~ u c c e s s f u l l y , ~  H y d r o l y s i s  o f  2 i n  a q u e o u s  a c e t i c  - 

a c i d  g a v e  3 i n  n e a r l y  a q u a n t i t a t z v e  y i e l d .  O t h e r  conditions (5%HC1, A1Cl3/CH2Cl2 ,  

ZnC12/CH2C12) f o r  t h e  h y d r o l y s i s  o f  2 c a u s e d  c o n t a m i n a t i o n  a f  2 w i t h  t h e  

p r o d u c t i o n  o f  d i n e r s  2 a n d  6 a n d  e n a m l n e  1. 5  

O x y g e n - f u n c t i o n a l  G r o u p :  The  r e f l u x i n g  o f  o r  2 i n  a l c o h o l s  s u c h  a s  MeOH, n- 

BuOH, a n d  s - P r O H  i n  t h e  p r e s e n c e  o f  a s m a l l  a m o u n t  of a c e t i c  a c i d  g a v e  t h e  

e x p e c t e d  2 - a l k o x y c a r b a m a t e s  (b) ~n q u a n t i t a t i v e  y i e l d .  B u t  t h e  y i e l d  o f  2- 
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_tert-butoxy-carbarnate (a) using s - b u t a n o l  did not exceed 50%. 

Sulfur-function1 Group: The substitution of 2-ethoxy and 2-hydroxy groups wlth 

sulfur groups was carried out by stirring or 2 at room temperature with 

mercaptanes in dichloramethane in the presence of a catalytic amount of trlfluoro- 

borane-etherate. The reaction proceeded very quickly with good yield. Without 

the catalyst, the startlng materlals could be recovered ere" though they melted 

at 100°C. 

Nitro~en-funct~onl G r o u ~ :  We have already reported the reaction for introducing 

amines, amides end carbamates into the a-position of the pyrrolidine ring using 

5-ethoxy- and 5 - a c e t o x y - 2 - p y r r o l i d i n o n e ~ . ~  However, these conditions were not 

found adequate in the c a s e  of a in spite of much effort. Finally, the reaction 

of with trimethylsilyl azide in the presence of a catalytic amount of zinc 

chloride i n  dzchloromethane gave azidocarbamate (10) ~n quantitative yield. The 

catalytic hydrogenstion of 10 with 5% palladium-carbon gave rather unstable amino- 

carbarnate (11). 

Carbon-functional Group: .4iher7 and shono8 reported the reaction of a-methoxyamide 

or a-methanycarbamate with trimethylsilyl cyanide in the presence of a Lewls acid 

to give a-cyanoamide or a-cyanocarbamate, respectively, in high yzeld. a-Cyano- 

carbamate ( G ) ,  obtained from a in 87% yield by this method, was lithiated with 

lithium diisopropylamide in tetrahydrofuran and alkylated to give 2-cyano-2-g- 

propylcarbamate (3) in 30% yield. This reaction holds promise as a general 

method for introducing various carbon functional groups into the a-positlo" of 

cyclic amines. 9 

The reaction of 2-hydroxycarbarnates ( 3 )  with several carbonyl compounds including 

a simple ketone such as acetone in the presence of a base was examined1' and the 

results are shown in Table I. Although the reaction of 3  with cyanoacetate o r  

acetoacetate proceeded in the presence of triethylamine, its reaction with 

acetone, acetophenone, and malonate required sodium ethoxide or sodium hydride. 

Sodium hydride in benzene was a suitable condition for this reaction to proceed. 

The infrared and proton nuclear magnetic resonance spectra of the 2-substituted 

N - a l k o x y c a r b o n y l p y r r o l i d i n e  derivatives1' described in the present paper are - 

listed in Table 11. 

The synthesis of alkaloids from these a-ethoxycarbamates is presently being 

investigated and the results will be published in the near future. 



Table I. Reactions of a-Hydroxycarbamates ( 2 )  wlth Active Methylene Compounds 

Run Carbarnate Active Methylene BaselSolvent Reflux Time Product Yield 

Compound ( h )  ( a )  

3 3a - MeCOCH2C02Me Et3N/C6H6 22 - 14b 7 3 

4 3 a - MeCOMe NaOEtjEtOH 4 4 - 14c 31 

5 3.3 - MeCOMe NaH/C6H6 4 4  14. 71 

6 3 8  - PhCOMe NaOEtIEtOH 16 - 14d 3 3 

7 3a - PhCOMe NaH/C6H6 16 - 14d 6 0  

9 3 b - MeCOMe 

10 - 3c MeCOMe NaH/C,H6 

COOCH2CH'CH2 
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