
HETEROCYCLES, Vol 26, No. 4, 1987 

ISOMERIZATION OF N-ACYL-1.2.5-6-TETRRNYDROPYRIDINES TO N-ACYL-MAMINES BY 

PALLADIUM ON CARBON 
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Abstracr - A l l y l i c  amides 1 were rearranged t o  enamides 1 using  palladium 

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

Carbon-carbon bond formation a t  t h e  a- and D p o s i t i a n s  of amines is of cons iderable  i n t e r e s t  i n  

preparative o r g a n x  chemistry;  it can be achieved (e.9.  by) u t i l i z i n g  enamides le.g.2) as star- 

1 
t i n g  compounds . M some of t h e  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 t h e  a c y l a t i o n  of imines wi th  a c i d  ch lo r ide s  or anhydrides lb  and the  e l im ina t ion  

3 
of methanol from a-methoxylated amides 2 ,  which are readily a v a i l a b l e  by e lec t rochemical  methods . 

1 - 2 - 
I n  t h e  course of our s t u d i e s  concerning t h e  asymmetric a-amidoalkylation4 mediated by c h i r a l  en- 

amides, we looked fo r  a simple and e f f i c i e n t  r ou t e  t o  cycl ic  enamides of type  2. In  t h i s  case 

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

and t h e  e lec t rochemical  oxida t ion  d id  not appear promising s i n c e  a h igh  degree of s u b s t i t u t i o n  

i n  t h e  acy l  moiety is k n w n  t o  reduce the  y ie ld6 .  We therefore  envisaged the  syn thes i s  of enamides 

2 from 1 by double bond i somer iza t ion  as an  a t t r a c t i v e  a l t e rna t i ve .  S imi lar  i somer iza t ions  e f f ec t ed  - 
7 

by i ron .  rhodium and ruthenium c a t a l y s t s ,  have been reported . 
After s eve ra l  experiments employing var ious  rhodium complexes we found t h a t  t h e  i somer iza t ion  

of t o  enamide & i s  b e s t  e f f ec t ed  by  p a l l a d i m  0% carbon i n  mF-NEt a t  120°C. me conversion 
3 

(la-&) was almost  complete w i th in  3 h (r90% by NMR) and a f t e r  6 h (conversion )95%) w e  i s o l a t e d  

2a i n  80.5% y i e l d .  mis r e a c t i o n  appears t o  r ep re sen t  a general  method f o r  t h e  syn thes i s  of en- - 
amides of t ype  2. me r e s u l t s  are sharn i n  t h e    able. Crucial  t o  t h i s  process ,  when employed for  

t h e  syn thes i s  of hydroxy s u b s t i t u t e d  enamides i s  t h e  presence of NEt3. Without t h i s  add i t i ve  



the  rearrangement ( t o  a f f o r d  e.g.  &I was f o l l a r e d  by an  in t ramolecular  r i ng  c l o s u r e  ( e n t r y  21. 

~t is worthwhile t o  no t e  t h a t  i n  the i somer i za t i on  e x c e l l e n t  r e s u l t s  were obta ined  even wi th  

1/50lw/wl of c a t a l y s t  ( e n t r y  3 ) .  

In a t y p i c a l  procedure,  a mixture of 217.3 mq 11.0 -11 2, 10.9 mg Pd-CIlO$ Pdl and 1 ml THF/NEt3 

(8/2) was heated  6 h a t  120°C i n  a s e a l e d  tube .  Af ter  f i l t r a t i o n  t h e  o rgan i c  l a y e r  was evaporated 

under  reduced p r e s su re  and the r e s idue  was p u r i f i e d  by r a d i a l  chromatography lS i02 ,  n-hex/EtOAc) 

t o  g ive  (174.9 m], 80.58).  

Table 

entry substr.' R NEt- cond i t i ons  a prod. y i e l d l % l  14 
2 

a )  Pd-C (10% Pdl / subs t r .  lw/wl, temp.. r e a c t l o n  t i m e .  bl Yield of pu re  prcducts  from r a d i a l  

1 
chromatography. Al l  compounds were f u l l y  cha r ac t e r i z ed  by H-NMR, IR and MS s p e c t r a  and by C.H,N 

combustion ana lyses .  c l  Calcula ted  from I a 1 5 4 6  and Ial 578, C-1:o. CH OK. d l  Ra t i o  &/?/A 
3 

determined by HPLC. e l  2: ;A: d% \\ 0 0 
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 he starting compounds were prepared as follows: la: treatment of 2.2-dimethyl-5-phenyl- 

1.3-dioxolan-4-one with 1.2,5,6-tetrahydropyridine 12 eq.1 in THF125°C, 45 h, 82.8%); 2: 

reaction of 1-)-camphanic acid chloride and 1.2.5.6-tetrahydrapyridine; &: reduction of 

lb with 1.5 eq. NaBH in diglyme 1120°C, 60 h. 64.601; Id: methylation of & 11.1 e q  KH,  - 4 

THF, O'C; 2.0 eq. CH I -6O'C-t-2O0C, 60.401. 
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