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A OIASTEREOSELECTIVE SYNTHESIS OF THREO 2-(a-HYDR0XYALKYL)PIPERIDINES 

VIA OXACARBAMOYLIMINIUM ION-(g)-VINYLSILANE CYCLIZATION 
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A b s t r a c t  - Reduct ion o f  5 -a l ky l -N - (L -4 -s i  l y l - 3 - b u t e n y l  )oxazo l id ine-2 ,4-  

diones (2) w i t h  NaBH4, f o l l o w e d  by c y c l i z a t i o n  w i t h  TiC14 af forded t h e  

corresponding 1  , 8 a - ~ - l - a l k y l - 1 , 5 , 6 , 8 a - t e t r a h y d r o - 3 ~ - o x a z o l o [ 3 , 4 - a ] p y r i -  

dines (9a,b), r e s p e c t i v e l y ,  w i t h  h i g h  d i a s t e r e o s e l e c t i v i  t y .  C a t a l y t i c  

hydrogenat ion  o f  5, f o l l o w e d  by a l k a l i n e  h y d r o l y s i s  gave three ? - (a -  

hyd roxye thy1 )p ipe r i d i ne  (&). I n  a  s i m i l a r  fashion, - 2-(a-hydroxy- 

p ropy1 )p ipe r i d i ne  (El, (A) -5-conhydr ine ,  was obta ined from x. 

n C y c l i z a t i o n  of N-acyl iminium ions  has been documnted as an impor tan t  method f o r  a  synthes is  o f  

1  a  wide v a r i e t y  of h e t e r o c y c l i c  systems. Such c y c l i z a t i o n s  have been found t o  achieve remarkable 

s t e r e o c o n t r o l  . '" The use o f  v i n y l s i l a n e s  as t e rm ina to rs  f o r  c a t i o n i c  c y c l i z a t i o n s  has been 

3 a p p l i e d  t o  a  r e g i o c o n t r o l l e d  synthes is  o f  unsatura ted azaheterocyc les .  I n  connect ion  w i t h  our 

i n t e r e s t  i n  a  d i a s t e r e o s e l e c t i v e  syn thes i s  o f  a-(a'-hydroxyalky1)-N-heter~cycles,~ we have 

examined t h e  c a t i o n i c  c y c l i z a t i o n s  o f  oxacarbamoyliminium i o n - ( ? ) - v i n y l s i l a n e  systems (l), i n  the 

expec ta t i on  t h a t  c y c l i z a t i o n  proceeds w i t h  h i g h  d i a s t e r e o s e l e c t i v i t y  th rough the i n te rmed ia te  (2) 
r a t h e r  than c w h i c h  have s i g n i f i c a n t  s t e r i c  r e p u l s i o n  between t r i m e t h y l s i l y l  and R1 group. 

(See Scheme 1 ) .  The method would a l s o  p rov ide  a  promiss ing r o u t e  t o  three 2- (a-hydroxya lky1) -  

p i p e r i d i n e s .  The r e s u l t s  o f  our  s t u d i e s  a r e  descr ibed i n  t h i s  paper. 

Scheme 1  



The N-butenyl-  (4a,b) and N-(~-4-trimethylsilyl-3-butenyl)-4-hydroxyoxazolidin-2-ones (6a-c) - 
r e q u i r e d  f o r  the  f o rma t i on  of oxacarbamoyliminium ions  were prepared as f o l l o w s .  Condensation of 

5 3-buten-1-01 w i t h  5 - s u b s t i t u t e d  oxazo l id ine-2 ,4-d imes by  an a p p l i c a t i o n  of Mitsunobu's method 6 

afforded 3a,b. I n  a  s i m i l a r  way, 5a-c were prepared by us ing  (I)-4-trimethylsilyl-3-buten-1-01 3b 

and 5 -subs t i t u ted  oxazol id ine-2.4-diones . 5  Reduct ion of 3a,b and 5a-c w i t h  NaBH4 (methanol, O°C) 

a f f o r d e d  the corresponding 4-hydroxy d e r i v a t i v e s  (2) and (k), r e s p e c t i v e l y .  

F i r s t ,  we examined t h e  c y c l i z a t i o n  of & w h e t h e r  t h e  r e a c t i o n  proceeded w i t h  d i a s t e r e o s e l e c t i v i t y  

w i t h  rega rd  t o  the  s tereochemis t ry  o f  1 - a l k y l  and 8a-H. Treatment o f  a w i t h  TiC14 (2  equ iv . ,  

CH2Cl2, r e f l u x ,  2  h)  gave & i n  58 % y i e l d .  D e c h l o r i n a t i o n  of g (n-Bu3SnH, AIBN, benzene, r e f l u x ,  

3  h)  y i e l d e d  @ a s  a  m ix tu re  o f  d iastereomers i n  a  r a t i o  o f  l : ~ . ~  C y c l i z a t i o n  o f  under the  

8 same cond i t i ons  y i e l d e d  3, i n  65 % y i e l d ,  mp 55-5g°C, d e c h l o r i n a t i o n  o f  which a f f o r d e d  &, mp 

64-66'C. 

Next, we exp lo red  t h e  d i a s t e r e o s e l e c t i v e  syn thes i s  o f  1 , 8 a - ~ - l - a l k y l - l , 5 , 6 , 8 a - t e t r a h y d r o - 3 H -  

oxazolo[3,4-alpyridines. Treatment of & w i t h  TiCl, y i e l d e d  the des i red  c y c l i z a t i o n  p roduc t  (3) 8 

i n  65 % y i e l d ,  bp 122-124°C ( 3  t o r r ) ,  as a  s i n g l e  diastereomer.  Under the  same cond i t i ons ,  1- 

8  e t h y l  analogue (a) was ob ta ined  from @ i n  70 % y i e l d ,  bp 125-128'C ( 3  t o r r ) .  I n  the  case o f  

6c, t h e  des i red  c y c l i z a t i o n  p roduc t  (%) was n o t  ob ta ined  b u t  7b was ob ta ined  i n  22 % y i e l d .  - 

Formation of 7b f rom & can be accounted f o r  by  predominant p r o t o n a t i o n - d e s i l y l a t i o n  p r i o r  t o  

c y c l i z a t i o n  because o f  s t e r i c  r e p u l s i o n  between t r i m e t h y l s i l y l  and methyl  group i n  t h e  i n t e r -  

mediate (?: R1=R2=CH3). 
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Cleavage o f  o x a m l i d i n o n e  r i n g  of was c a r r i e d  o u t  by  h e a t i n g  w i t h  10 % NaOH-EtOH ( r e f l u x ,  2 h)  

t o  g i v e  10' i n  88 % y i e l d .  C a t a l y t i c  hydrogenat ion  o f  a and % o v e r  P t  c a t a l y s t  a f f o r d e d  D, 8 

mn 54-56Y,  and E,' mp 56-5E°C, i n  n e a r l y  q u a n t i t a t i v e  y i e l d ,  r e s p e c t i v e l y .  Hyd ro l ys i s  o f  j& 

(10 % NaOH-EtOH, r e f l u x ,  2 h)  a f f o r d e d  88 % y i e l d  o f  3. I n  a s i m i l a r  fash ion,  three 2-(a- 

hydroxypropy1)p iper id ine (lZJ) was ob ta ined  by  h y d r o l y s i s  o f  =, i n  85 % y i e l d ,  mp 87-88'C 

( l i t . '  87-88'C), which was i d e n t i c a l  w i t h  (?)-0-conhydr ine [* 2-(a-hydroxypropyl)piperidine], 

prov ided  f rom p ro fesso r  Michael  V a u l t i e r .  The p roduc t  was n o t  i d e n t i c a l  w i t h  ( i ) - a - conhyd r i ne  

9 (13). erythro isomer, a l s o  donated f rom Professor  Michael  V a u l t i e r .  

As ment ioned above, a f a c i l e  d i a s t e r e o s e l e c t i v e  syn thes i s  o f  three 2- (a-hydroxya l  k y l  I p i p e r i d i n e  

d e r i v a t i v e s  was achieved. The method would a l s o  be a p p l i c a b l e  t o  a syn thes i s  of a v a r i e t y  of 2 -  

s u b s t i t u t e d  1,2,5,6-tetrahydropyridine d e r i v a t i v e s  

Scheme 3 

l l a :  R-CH, 

l l b :  R-Et 
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