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The D i e l s  A lde r  r e a c t i o n  o f  a g lutamate de r i ved  d i enoph i l e  w i t h  t r ans -  

1-methoxy-3-trimethylsilyloxy-1,3-butadin a f f o r d s  a sp i rod ienone.  Th is ,  

upon t rea tment  w i t h  aqueous base leads  t o  N-CBz-tyrosine. Op t i ca l  a c t i v i t y  

i s  s u b s t a n t i a l l y  ma in ta ined throughout t h e  process.  

Recent ly  we have begun some i n v e s t i g a t i o n s  i n t o  t h e  p o s s i b i l i t y  of  t h e  chemical i n t e r conve r -  

s ions  o f  a-amino ac i ds . '  Our l o n g  t e rm  o b j e c t i v e  i n  t h i s  a c t i v i t y  i s  t o  l e a r n  t o  achieve such 

t rans format ions  w i t h i n  t h e  con tex t  o f  a po lypept ide ,  t hus  p o s s i b l y  mod i fy ing  i t s  b i o l o g i c a l  

f unc t i on .  

Our f i r s t  success i n  t h e  more l i m i t e d  area of  i n t e r conve rs i ons  o f  u-amino ac ids  was t h e  syn- 

t h e s i s  of  y-carboxyglutamate from L-glutamate v i a  t h e  in te rmed iacy  o f  pyroglutamate.2 Below we 

w ish  t o  descr ibe  a more complex t ype  of  t rans format ion ,  -. t h e  convers ion  o f  L-glutamate t o  L- 

t y ros i ne .  

For t h i s  purpose, we s t a r t e d  w i t h  t h e  r e a d i l y  a v a i l a b l e  L-benzyl-N-CBz-pyroglutamate (1). 
2 We have p r e v i o u s l y  descr ibed  t h e  smooth r e a c t i o n  o f  1 w i t h  t h e  Bredereck reagent ,  b i sd ime thy l -  

amino-tert-butoxymethane, t o  a f f o r d  a n e a r l y  q u a n t i t a t i v e  y i e l d  o f  $. Hyd ro l ys i s  of  w i t h  

aqueous 1N HCl-THF a f fo rded t h e  hydroxymethylenelactam a.3  The l a t t e r  was conver ted  t o  an E : Z  

m i x t u r e  of a-thiophenylmethylenelactam isomers $3,4 th rough the  a c t i o n  o f  t r i - n -bu t y l phosph ine  

and d ipheny l  d i s u l f i d e  (THF, r t ,  68% y i e l d ) .  
5 

Ox ida t i on  of  $ w i t h  m-chloroperoxybenzoic a c i d  i n  ch l o ro fo rm  a t  -23' f o r  2.5 h r  p rov i ded  a 
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60% y i e l d  of d ias tereometr ic  su l fox ides 2,3'6 which were no t  r o u t i n e l y  separated f o r  use i n  the  

next  step. D i e l s  Alder reac t i on  of 2 w i t h  diene $,7'8'9 was accomplished by heat ing  the mix ture  

i n  benzene a t  r e f l u x  f o r  22.5 hr.  Hydro lys is  o f  the crude adduct w i t h  2.5% a c e t i c  a c i d  i n  e t h y l  

aceta te  afforded, a f t e r  s i l i c a  gel chromatography, a 57% y i e l d  of c r y s t a l l i n e  spirodienone ,7, 3 

mp 109.5- I l l " ,  [ e lD  = -19.8' (C = 1.0, chloroform).  

Treatment o f  w i t h  2N sodium hydroxide i n  te t rahydro furan (2  mnol o f  hydroxidelmmol of ,7) 

f o r  24 h r  fo l lowed by a c i d i f i c a t i o n  of the der ived basic ma te r i a l  w i t h  1N aqueous hydroch lor ic  

t ac id  produced a nea r l y  q u a n t i t a t i v e  y i e l d  of N-CBz-tyrosine 8, mp 92.5-94", ["ID = 9.0 (C = 0.7, 
+ ace t i c  ac id ) ;  natural1' mp 94-98" [a ID ' 9.8' (C = 0.5, a c e t i c  ac id ) .  
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Proof of the  o p t i c a l  p u r i t y  of the  s y n t h e t i c a l l y  der ived g was provided by i t s  conversion t o  

o p t i c a l l y  pure L - t y ros ine  methyl es ter .  This was accomplished by t reatment of 8 w i t h  an ethereal  

s o l u t i o n  o f  diazomethane i n  methanol a t  0' fo l lowed by c a t a l y t i c  t r a n s f e r  hydrogenolysisl l  (10% 

Pd/C, 2 : l  methanol/cyclohexene) of the  der ived methyl es te r .  There was thus obta ined the r e l a -  

t i v e l y  unstable amino es ter .  Examination o f  i t s  'H NMR spectrum (CDC13, 270 MHz) i n  the pre-  

sence of the  lan than ide s h i f t  reagent, t r i s  [3-(trifluoromethylhydroxymethylene)-d-camphorato] 

europium (111) showed the L - t y ros ine  methyl e s t e r  t o  be >95% enan t i omer i ca l l y  pure. 
12 
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