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ISOMERIZATION OF N-ACYL-1,2,5,6-TETRAHYDROPYRIDINES TO N-ACYL-ENAMINES BY 

PALLADIUM ON CARBON 

Klaus Th. Wanner and Annerose Kärtner 

I n s t i t u t für Pharmazie und LebensmittelChemie der Universität München, 

Sophienstrasse 10, 8000 München 2, FRG 

A b s t r a c t - A l l y l i c amides J_ were rearranged t o enamides 2 using p a l l a d i u m 

on carbon as c a t a l y s t . 

Carbon-carbon bond formation at the a~ and ß-positions of amines i s of c o n s i d e r a b l e i n t e r e s t i n 

p r e p a r a t i v e o r g a n i c chemistryj i t can be achieved (e.g. by) u t i l i z i n g enamides [ e . g . 2 ) as s t a r -

t i n g Compounds 1. As some of the most important s y n t h e t i c pathways t o t h i s c l a s s of Compounds may 

be mentioned the a c y l a t i o n of imines with a c i d C h l o r i d e s or anhydrides ^ and the e l i m i n a t i o n 

2 3 of methanol from a - m e t h o x y l a t e d amides , which are r e a d i l y a v a i l a b l e by e l e c t r o c h e m i c a l methods . 

In the course of our s t u d i e s concerning the asymmetric a - a m i d o a l k y l a t i o n mediated by c h i r a l en

amides, we looked f o r a simple and e f f i c i e n t route t o c y c l i c enamides of type 2 . In t h i s case 

the imine a c y l a t i o n sequence was not f e a s i b l e , s i n c e the corresponding imine does not e x i s t 5 , 

and the e l e c t r o c h e m i c a l o x i d a t i o n d i d not appear promising s i n c e a high degree of S u b s t i t u t i o n 

i n the a c y l moiety i s known t o reduce the y i e l d 6 . We t h e r e f o r e envisaged the s y n t h e s i s of enamides 

2 from 2 bY double bond i s o m e r i z a t i o n as an a t t r a c t i v e a l t e r n a t i v e . S i m i l a r i s o m e r i z a t i o n s e f f e c t e d 

by i r o n , rhodium and ruthenium c a t a l y s t s , have been r e p o r t e d 7 . 

A f t e r s e v e r a l experiments employing v a r i o u s rhodium complexes we found t h a t the i s o m e r i z a t i o n 

of J_a t o enamide 2a i s best e f f e c t e d by palladium on carbon i n THF-NEt^ a t 120°C. The conversion 

(1a-2a) was almost complete w i t h i n 3 h (>90% by NMR) and a f t e r 6 h (conversion >95%) we i s o l a t e d 

2a i n 80.5% y i e l d . T his r e a c t i o n appears to represent a g e n e r a l method f o r the s y n t h e s i s of en

amides of type 2 . The r e s u l t s are shown i n the T a b l e . C r u c i a l to t h i s process, when employed f o r 

the s y n t h e s i s of hydroxy s u b s t i t u t e d enamides i s the presence of NEt . Without t h i s a d d i t i v e 



the rearrangement ( t o a f f o r d e.g. 2a) was fol l o w e d by an i n t r a m o l e c u l a r r i n g c l o s u r e (entry 2 ) . 

I t i s worthwhile t o note t h a t i n the i s o m e r i z a t i o n e x c e l l e n t r e s u l t s were obtained even with 

1/50(w/w) of c a t a l y s t (entry 3). 

In a t y p i c a l procedure, a mixture of 217.3 mg (1.0 mmol) J a , 10.9 mg Pd-C(10% Pd) and 1 ml THF/NEt 

(8/2) was heated 6 h at 120°C i n a s e a l e d tube. A f t e r f i l t r a t i o n the or g a n i c l a y e r was evaporated 

under reduced pressure and the r e s i d u e was p u r i f i e d by r a d i a l chromatography (SiO^, n-hex/EtOAc) 

to g i v e 2a (174.9 mg, 80.5%). 

Table 

e n t r y substr.** R N E t ^ c o n d i t i o n s a prod. y i e l d ( % ) k [ g ] ^ c 

a) Pd-C (10% Pd)/ s u b s t r . (w/w), temp., r e a c t i o n time. b) Y i e l d of pure products from r a d i a l 

chromatography. A l l Compounds were f u l l y c h a r a c t e r i z e d by 1H-NMR, IR and MS s p e c t r a and by C,H,N 

combustion analyses. c) C a l c u l a t e d from [ a ] c . _ and [a] __ Q, c-1.0, CH.OH. d) R a t i o 2a/3/4 
54b D / O ~> 

determined by HPLC. e) 3: ^ ;4: H 
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