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libsrract  - A s t e r eose l ec t i ve  a-amidoalkylation was performed employing t he  - 
c h i r a l  and cyc l i c  enamide 1, me resulting amides 5 were employed i n  the  

~ y n t h e s i s  of t he  t i t l e  products. 

~ e s i g n i n g  highly e f f i c i e n t  methods fo r  asymmetric synthesis  cons t i t u t e s  one of t he  nost challenging 

and exc i t ing  problems i n  synthe t ic  organic chemistry and there is an  unabating search f o r  new 

enantio-  and d i a s t e r eose l ec t l ve  bond formlng reac t ions ' .  Most of t he  wel l  established methods 

comprise the  reac t ion  of c h i r a l  nuc l eoph~ le s  such as  enolates. 

wherein the c h i r a h t y  stems from a c h i r a l  auxi l ia ry ,  with achi ra l  

e lec t rophi les2 .  I n  m n r r a s t  thereto reactions of e l e c t r aph i l i c  

equivalents provided v i t h  a ch i r a l  auxi l ia ry  are few and have 

appeared in the l i t e r a t u r e  only recently3.we have deslqned a 

novel asymmetric synthes is  based on t he  concept of a-amidoalky- 

l a t i o n  which in  general  is accomplished by trapping an  electro- 

ph i l i c  N-acylmmium ron (e.g.1)  with a nucleophile. It occurred - . 
t o  u s  t h a t  a c h i r a l  appendix adjacent  t o  the iminium subunit i n  I could favour the approach of 

a nucleophile along one path l a t h e r  A or B )  r e su l t i ng  i n  a s t e r eose l ec t i ve  bond formation. Sub- 

sequent rerroval of t h e  c h i r a l  auxiliary would then a f ford  substituted prperidlnes i n  optically 

active form. 

In t h i s  l e t t e r  we ~ i s h  to report the successful implementation of t h i s  plan. ~namldes  can a c t  

as a-amldoalkylation agents and therefore  1 ,  which is readily ava i lab le  even i n  20 g quantities - 

by c a t a l y t i c  isomerization 5 ,  seemed best suited for our purposes. Indeed 1 could be coupled with 

various s i l y l  enole thers  (41 t o  give a mixture of t he  diastereomeric a-substi tuted amides 5 and 

6. - 



Scheme 1 

6 - 
m e  t r ans fo rmat ion  was e f r e c t e d  by adding 1 i n  CH C1 to a s o l u t i o n  of HC1 i n  CH2C12 a t  -78'C. 

2 2 

s t r i p p i n g  o f f  excess nC1, t r e a t i n g  t h e  remaining s o l u t i o n  w i t h  T ic1  or SnC14 (1 .05  eq ,  0.5 h l  
4 

and subsequent a d d i t i o n  of t h e  r e s p e c t i v e  e n d  e t h e r  'l (1.25-2.0 eq ,  0.5-1.0 h ,  -78°C). Ivlveovs 

k k u p  t h e n  y ie lded  a r e s i d u e - c o n t a i n i n g  almost  e x c l u s i v e l y  t h e  d e s i r e d  amidoa lky la t ion  p roduc t s  

56 and i6 (as  e s t a b l i s h e d  by TLCI bes lde  some ketone r e s u l t i n g  from s i l y l  e n d  e t h e r  hydro lys i s .  

we assume t h a t  the r e a c t i o n  proceeds via t h e  crchloroamide :and the iminium i o n  3 havrnq t h e  

indicated s t r u c t u r e s .  The s t e r e o s e l e c t i v i t y  of t h e  bond forming r e a c t i o n  was determined by HPLC 

and ranged frcm a modest 3 5 . 3 : a . l  r a t i o  ( e n t r y  11 t o  a q u i t e  r easonab le  6.2:93.8 r a t i o  when t h e  

s t e r i c a l l y  demanding e n o l e t h e r  -s a p p l i e d  ( e n t r y  41. 

Table E n d  e t h e r  R a t i o  =-Subst.  Rmide 6 - 

en t ry  l e w z s - ~ c i d  1 R' R' - 5/6 - a % y i e l d  [ a ]  578c con£. 
b 

1 T i c 1  a H 35.3/64.7 47.0 t2 .03 '  R c8 5 

a1 Determined by HPLC on a L ichrosorb  s i  60 column e l u t e d  w i t h  10-208 EtOAc in hexane. bl  Yie ld  

of pure diastereorner  6, from f l a s h  or r a d i a l  chromatography c l  specific r o t a t i o n  (c=1.0 i n  CH30Hl 

dl Not d e t e m n e d .  e l  The a b s o l u t e  c o n f i g u r a t i o n  of t h e  newly produced a s p m e t r i c  c e n t e r  i s  pre-  

sently unknam. Horever, it is reasonab ly  expected t h a t  the major produc t  belongs t o  (Rbeer i e s  

(cl, by t a k i n g  l n t o  account  t h e  r e s u l t s  ob ta ined  wi th  s , b .  
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ID each case the major d ias te reomer  could be s e p a r a t e d  from its epimer by chromatography and subse- 

quen t  c r y s t a l l ~ s a t i a n .  The compounds 6a-c are v a l u a b l e  in te rmedia tes  i n  t h e  s y n t h e s i s  of enantiome- 

rically pure p i p e r i d i n e  de r iva t ives .  mls is b e s t  demonstrated by t h e i r  t r ans fo rmat ion  t o  sedamme 

10 , a p i p e r i d i n e  a l k a l o i d  of t h e  s e d m r n e  E m l l y ,  homopipemlic a c i d  1Z and t h e  phenacy lp lpe r id ine  - 

13 as o u t l i n e d  below.  s a i d  reactions a l s o  enabled us to assign t h e  c o n f i g u r a t i o n  f o r  t h e  newly - 
c r e a t e d  s t e r e o c e n t e r  a t  C-2 i n  some cases. 

Scheme 2 

~ e d u c t i o n  of t h e  amide & w i t h  L ~ R ~ H ~  10.5 eq., ~ t ~ 0 :  THF= 80: 1.1.5 h ,  -78'Cl occur red  i n  a notably 

6 6 
s t e r e o s e l e c t i v e  manner, y i e l d i n g  t h e  a lcoho l  Z as the major product  a long with t h e  minor isomer B 

i n  a 91.5: 8.5 r a t l o .  The epimer 1 was r e a d i l y  s e p a r a t e d  from 8 by chromatography 183.7% y i e l d )  and 

6 
c leaved  t o  t h e  m i n o a l c o h o l  9 (90.1% y i e l d ;  + 32.0°, c=2.03. CH30Hl using 0.5 M KOH i n  

CH OH and h e a t i n g  t o  r e f l u x  f o r  18 h.  ~ ~ t h ~ l a t i o n  a£ 9 lCH20.2.5 eq. NaCNBH31 f o l l a r e d  by chromato- 
3 

graphy a f f o r d e d  o p t i c a l l y  pure  [+I-sedamine 1101 rn 93.0 % yie ld .  The phys ica l  d a t a  of t h e  p i p e r i -  

d l n e  a l k a l o i d  10 were i n  good accord w i t h  those of t h e  na tu ra l  2S.E-(-I-sedarnine,  excep t  f o r  t h e  

7 8 
siqn of s p e c i f i c  r o t a t i o n  [ZS, 8s-(-I-sedamine : l a lD= -82.4', ~ 5 . 0 .  CH30HI; 10:IalD=+92.9' . 
c = l . O . c ~  OH] m d i c a t i n g  t h a t  t h e  major product  I&) from the amidaa lky la t ion  has  2n-conf igura t ion .  3 

m o r d e r  t o  s y n t h e s i z e  homoplpecolic a c i d  (131, 2 was subjected t o  a ~ a e y e r  V i l l i g e r  o x l d a t l o n  

6 
13 eq.CF CO H, 0-20 '~.  l h )  which a f fo rded  the N-pro tec ted  amino a c i d  11 187.6% y i e l d ) .  Treatment 3 3 

of t h e  amide 11 w i t h  1.5 M n2s04  ( ~ h ,  95Oc) f u r n i s h e d  a f t e r  chromatography pure R-1-I-homopipecolic 

a c i d  ( = ) i n  90.6% y i e l d .  me R stereochemistry has  been e s t a b l i s h e d  by a comparison of t h e  s p e c l f i c  

9 
r o t a t i o n  of 3 ( [ a ]  = -36.9". " 4 . 3 7 ,  8 0)  wi th  r epor ted  l i t e r a t u r e  va lues  1R:IalD = -24'. 

D 2 
6 

c=0.4. H 0; S: h I = +29*, c=1.0, ~ ~ 0 1 .   ina ally g was converted t o  t h e  m i n o k e t o n e  13 in 61.6% 
2 D 

i s o l a t e d  y l e l d  by t h e  a c t i o n  of HCl/CH OH 125-C, 72h;  [ a l D =  + 9.9", c=1.8, CH O H ) .  
3 3 



In order to unequivocally "==ify that no racemization had occured during hydrolysis I&- 2 and 

11-12) a sample of each 13 and 12 was treated with I-I-camphanic acid chloride. & and fl were -- -- - 

formed each as a single diastereomerlaindic~ating that the piperidine derivatives IE and 21 were 

virtually enantiomerrcally pure. 

1n summary we have developed a method far the asymmetric amidoalkylation mediated by a chiral 

enamide (1) and demonstrated its ucility in the synthesis of a-substituted piperidlnes of high 

enanriomeric purity. cwrently we are engaged in further expand the scope of the reaction. 
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