
HETEROCYCLES, V o l  4, No. 10, 1976 

OXAZOLINES XXIV: CHIRAL OXAZOLINES AND THIAZOLINES FROM L-SERINE AND 
L-CYSTEINE. THEIR POTENTIAL USE IN ASYMMETRIC SYNTHESIS. 

A. I. Meyers* and Charles E. W m  - - 
(Department of Chemistry, Colorado State University, Fort Collins, Colorado) 

Summary. The synthesis of S(+)-3-phenylheptanoic acid in 

>90% ee using a chiral oxazoline derived from L-serine is 

described. 

The utility of chiral oxazolines 2, 3 in asymmetric synthe- - 
1 sis has been reported from this labor at or,^. These reagents 

O E t  
I 

RC=NH.HCl + H2N 4; - 4yPh 
OH "I ox 

(R = Me, Et, PhCH2) (lS,ZS)-1 (4S,5S)-2 X = OH 

(4S,5S)-3 X = OMe 

were prepared using the aminodiol and various imidates 

followed by methylation of the hydroxyoxazoline 2. In view 

of the uncertainty surrounding the continued availability of 

I* we have investigated alternative routes to chiral oxazo- - 

lines from more reliable sources. We now report that the 

related systems and 3 have been Drepared from the naturally 

occurring amino acids,L-serine and L-cysteine with the former 



e v a l u a t e d  a s  a  v e h i c l e  i n  t h e  a s y m m e t r i c  s y n t h e s i s  o f  3 - p h e n y l -  

h e p t a n o i c  a c i d ,  11. 
T r e a t m e n t  o f  L ( S ) - s e r i n e  e s t e r  h y d r o c h l o r i d e  5 

( [ a l D  - 5 . 1 3 ' ) w i t h  e t h y l  a c e t i m i d a t e  h y d r o c h l o r i d e  ( 2 . 0  W i v .  

E t3N,  CHC12, 2 5 " )  g a v e  (4s)-(+)-2-methyl-4-carboethoxy-2- 

o x a z o l  i n e  a i n  75% y i e l d  ( [ e l D  + 1 8 2 . a 0  ( 1 0 ,  CHC13), bp 98-100 '  

( 1 1  mm)). R e d u c t i o n  o f  % u s i n g  a - ( 2 - m e t h o x y e t h o x y ) a l u m i n u m  

h y d r i d e  i n  b e n z e n e - e t h e r  a t  0' f u r n i s h e d  ( 4 R ) - ( + ) - 2 - m e t h y l - 4 -  

h y d r o x y m e t h y l - 2 - o x a z o l i n e  i n  73% y i e l d  + 1 5 7 . 0 °  ( 1 0 ,  
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CHC13), bp 56-59 '  ( 0 . 0 3  mm). M e t h y l a t i o n  o f  & w a s  

a c c o m p l i s h e d  u s i n g  NaH-Me1 i n  THF a f f o r d i n g  68% o f  ( 4 R ) -  

(t)-2-methyl-4-methoxymethyl-2-oxazoline ( [ e l o  +108'  

(10.7,CHC13),  bp 5 6 - 5 9 "  ( 8  mm)). The e n a n t i o m e r i c  p u r i t y  

o f  & w a s  d e t e r m i n e d  u s i n g  t h e  c h i r a l  s h i f t  r e a g e n t  [m- 
[ ( t r i f l u o r o m e t h y l  h y d r o x y m e t h y 1 e n e ) - d - c a m p h o r a t o l e u r o p i u m  1 1 1 1  

a n d  f o u n d  t o  be 80*2X.  I n  a  s i m i l a r  sequence ,  L ( S ) - c y s t e i n e  

e s t e r  h y d r o c h l o r i d e  fi ( A l d r i c h )  and  e t h y l  a c e t i m i d a t e  h y d r o -  

c h l o r i d e  gave  82% o f  ( 4 s ) - ( + ) - %  ( [ e l D  t 1 3 7 "  ( 1 0 . 5 ,  CHC13)) .  

C h i r a l  s h i f t  r e a g e n t  d e t e r m i n a t i o n s ,  a s  above ,  i n d i c a t e d  t h a t  

5b was 85% e n a n t i o m e r i c a l l y  p u r e .  R e d u c t i o n ,  u s i n g  s o d i u m  - 

b o r o h y d r i d e  (H20.EtOH, 1 : 1 ,  O o  t o  2 5 " ) ,  f b r n i s h e d  t h e  h y d r o x y -  

m e t h y l  d e r i v a t i v e  ( 4 R ) - ( + ) - a  w i t h  l e s s  t h a n  2% r a c e m i z a t i o n  

([a!3 +141° ( 1 0 . 4 ,  CHC13))  and  t h i s  p r o d u c t  was c o n v e r t e d  (HaH- 

M e I )  t o  t h e  m e t h y l  e t h e r  (4R-(+)-7J ( [ a I D  t 1 0 1 . 5 '  ( 1 0 ,  CHC13)) 

i n  73% y i e l d .  The e n a n t i o m e r i c  p u r i t y  o f  was d e t e r m i n e d  

b y  c h i r a l  s h i f t  r e a g e n t s  a n d  f o u n d  t o  be 8 2 * 3 % ,  t h u s  c o n f i r m -  

i n g  t h a t  t h e  r e d u c t i o n  and  m e t h y l a t i o n  s t e p s  p r o c e e d e d  w i t h  

no more  t h a n  2 - 3 %  r a c e m i z a t i o n .  

O f  p r i m e  c o n c e r n  i n  t h i s  s t u d y  was t h e - a b i l i t y  o f  & 

t o  f u n c t i o n  a s  e f f i c i e n t l y  a s  3 i n  a s y m m e t r i c  s y n t h e s e s .  The 

f o l l o w i n g  scheme was i n v e s t i ~ a t e d  i n  t h i s  r e g a r d .  The o x a z o -  

l i n e  & was e l a b o r a t e d  ( n - B u L i ,  PhCHO, - 7 8 " )  t o  t h e  6 - h y d r o x y  

a d d u c t  5 i n  97% y i e l d  ( 7 : 3  m i x t u r e  o f  d i a s t e r e o m e r s )  and  t h e n  



d e h y d r a t e d  (TFA, benzene,  8 0 " )  t o  t h e  t r a n s - a l k e n y l o x a z o l i n e  

( 4 R ) - 3  (51%,  [ a l D  +101°  ( 8 ,  CHC13), bp 121-124 '  ( 0 .03  mm)). 
2  F o l l o w i n g  t h e  p r o c e d u r e  p r e v i o u s l y  r e p o r t e d  f o r  1 , 4 - a d d i t i o n  

t o  c h i r a l  o x a z o l i n e s , f ?  was t r e a t e d  w i t h  5 - b u t y l l i t h i u m  i n  THF 

a t  -78 '  and a f t e r  2  h r  was quenched w i t h  m e t h a n o l .  The a d d i t i o n  

p r o d u c t  ( 92% c r u d e  y i e l d )  was n o t  p u r i f i e d  f u r t h e r  b u t  was 

d i r e c t l y  h y d r o l y z e d  i n  3M s u l f u r i c  a c i d  ( 6h ,  9 5 " )  t o  y i e l d  

S ( + ) - 3 - p h e n y l h e p t a n o i c  a c i d  (52%, [ a ] 5 7 8  t 25 .5 '  (8 ,  C6H6) ) .  
2 

The p u r e  a c i d  has  an  - 3 4 . 4 '  ( 8 ,  C6H6) and thus the asym- 

m e t r i c  y i e l d  o f  S ( + ) - l l  i s  77%. However, c o r r e c t i n g  f o r  t h e  

e n a n t i o m e r i c  p u r i t y  o f  o f  o n l y  8 0 t 2 % ,  S j + ) - f i  was o b t a i n e d  

i n  9614% ee.  T h i s  a g r e e s  w e l l  w i t h  t h e  9 5 %  o f  R(-)-fi 

a c h i e v e d  u s i n g  t h e  a l k e n y l  a x a z o l i n e  12 w h i c h  was d e r i v e d  f rom 

t h e  a m i n o d i o l  1 and t h e  o x a z o l i n e  3.2 S i n c e  a has t h e  4R- 

c o n f i g u r a t i o n  and 3 has t h e  4 s - c o n f i g u r a t i o n ,  t h e  p h e n y l h e p t a -  

n o i c  a c i d s  f r o m  each r o u t e  s h o u l d  have o p p o s i t e  c o n f i g u r a t i o n s .  

T h i s ,  i n d e e d ,  t u r n s  o u t  t o  be t h e  case  w h i c h  s u g g e s t s  t h a t  t h e  

mechanisms o p e r a t i n g  f r o m  e i t h e r  o x a z o l i n e  (k o r  3 )  a r e  

p r o b a b l y  i d e n t i c a l .  T h i s  p r e l i m i n a r y  e x p e r i m e n t  amply  demon- 

s t r a t e s  t h a t  t h e  v e r s a t i l e  o x a z o l i n e 3  and  t h i a z o l i n e 4  sys tems 

can  now be o b t a i n e d  f r o m  a  more r e a d y  s o u r c e ,  namely  n a t u r a l  

amino a c i d s  and t h a t  t h e y  appea r  t o  f u n c t i o n  i n  an e q u a l l y  

e f f i c i e n t  manner t o w a r d  f o r m i n g  c h i r a l  o r g a n i c  compounds. 

S t u d i e s  a r e  i n  p r o g r e s s  t o  p r e p a r e  c h i r a l  o x a r o l i n e s  and t h i a z o -  

l i n e s  o f  c o m p l e t e  e n a n t i o m e r i c  p u r i t y .  
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A c k n o w l e d g e m e n t  F i n a n c i a l  s u p p o r t  f r o m  t h e  N a t i o n a l  S c i e n c e  

F o u n d a t i o n  a n d  t h e  N a t i o n a l  I n s t i t u t e s  o f  H e a l t h  i s  g r a t e -  

f u l l y  a c k n o w l e d g e d .  
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