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Abstract- The l a c t o n e  ( a ) ,  an i n t e r m e d i a t e  i n  t h e  Geissman-Waiss syn- 

t h e s i s  of r e t r o n e c i n e  and a p o t e n t i a l  synthon f o r  o t h e r  nec ines,  was 

synthesised from 4-hydroxy-L-pro l ine.  

We r e p o r t  t h e  syn thes is  of (+)-2-oxa-6-arabicyclo[3.3.0loctan-3-one (i). T h i s  l a c t o n e  was 

prepared, i n  racemic form, by Geissman and Waissl f rom 8-a lanine,  and used by them i n  t h e  f i r s t  

syn thes is  of r e t r o n e c i n e  (g). I n  p r i n c i p l e  i t  a l s o  p rov ides  access t o  some o t h e r  n a t u r a l l y  occur-  

r i n g  p y r r o l i r i d i n e s ,  i .e .  1 i s  a p o t e n t i a l l y  v e r s a t i l e  synthon. 

Our approach s t a r t s  from 4-hydroxy-L-pro l ine (&I, i n  which t h e  s te reochemis t ry  a t  C-2 carre- 

sponds t o  t h a t  r e q u i r e d  a t  C-8 i n  t h e  n a t u r a l  ( t ) - r e t r o n e c i n e .  T rans fo rmat ion  o f  2 t o  r e q u i r e s  

homologation of t h e  ac id,  and t r a n s p o s i t i o n  o f  t h e  hydroxy l  f u n c t i o n a l i t y  from C-4 t o  C-3, w i t h  i n -  

v e r s i o n  of s tereochemist ry .  Our s t r a t e g y  f o r  these convers ions i s  shown i n  t h e  Scheme. 

C o m e r c i a l l y  a v a i l a b l e  N-carbobenzoxy-4-hydroxy-L-proline (3)  was 0 -p ro tec ted  as t h e  t - b u t y l -  

d i m e t h y l s i l y l  d e r i v a t i v e  ( z )2 ,  and then homologated. T h i s  ex tens ion  was achieved by means o f  

Wolff rearrangement (methanol, Ag20) o f  t h e  d iazoketone [$,) i t s e l f  ob ta ined  sequen t ia l  t rea tmen t  

of 2 w i t h  i s o b u t y l  chloroformate-triethylamine (mixed anhydr ide  format ion) ,  and then diaromethane. 

P u r i f i c a t i o n  o f  7 was achieved by column chromatography on s i l i c i c  a c i d .  A l t e r n a t i v e l y ,  t o  

be sure t h a t  d ias te reomer i c  i m p u r i t i e s  were removed, i t  may be depro tec ted  (n-Bu~NFITHF, then aq. 

NaOH) t o  af ford t h e  c r y s t a l l i n e  a c i d  8 ,  m.p. 99-100•‹, [a!D-62.40 ( c  3, MeOH): remethy la t ion  (CH2N2) 

of which y i e l d e d  2. Th is  hydroxy e s t e r ,  which proved t o  be i d e n t i c a l  i n  a l l  respects  w i t h  m a t e r i a l  

prepared by d e p r o t e c t i o n  (nBuJ4FITHF) of column ch romatograph ica l l y  p u r i f i e d  x, was then conver ted 



t o  t h e  xanthate (El, and pyrol,ysed, as desc r ibed  by Oormov at3 f o r  a-hydroxy-L-oro l ine.    he 

product ,  formed 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 ,  was a m i x t u r e  of t h e  two i somer i c  alkenes l l a  and l i b ,  
m WA 

i n  which t h e  d e s i r e d  compound &b predominated (E. 6:1), and cou ld  be r e a d i l y  separated b y  f lash-  

chromatography on S i l i c i c  ac id .  Sapon i f i ca t ion  of llll(MeOH-H,O-Na2C03) fo l lowed by a c i d i f i c a t i o n  

y i e l d e d  t h e  corresponding ac id ,  and t h i s  was sub jec ted  t o  e l e c t r o p h i l i c  l a c t o n i s a t i o n  e i t h e r  w i t h  

12-KI-NaHC03 t o  y i e l d  t h e  i d o l a c t o n e  (%a, X = I )  (m.p. 121-121.5'1, o r  benreneselenenyl c h l o r i d e 4  

t o  g i v e  t h e  phenylse lenolactone ( x b ,  X = PhSe) (m.p. 113-114"). Reduct ive removal o f  I o r  PhSe 

from these products  was achieved w i t h  t r i - n - b u t y l -  or  t r i p h e n y l t i n h y d r i d e 5 ,  fo l lowed by hydrogen- 

o l y s i s  (5% PdIC-EtOH-HC1) t o  y i e l d  i, as t h e  n i c e l y  c r y s t a l l i n e  h y d r o c h l o r i d e  s a l t .  As thus  ob- 

t a i n e d &  had m.p. 185.186' ( L i t . ' ,  f o r  t h e  (+)-A, m.p. 175-177'), and [=ID i 48.5" ( c  1.5, MeOH). 

A t e s t  f o r  enant iomer ic  p u r i t y  us ing  t h e  Mosher procedure6 i n d i c a t e d  t h a t  t h i s  p roduc t  was a t  l e a s t  

99% o p t i c a l l y  pure.  

Formal ly ,  ( + ) - i  can be conver ted t o  ( + ) - r e t r o w c i n e  by t h e  Geissman-Waiss r o u t e .  We a r e  ex- 

p l o r i n g  t h i s  and o t h e r  p o s s i b i l i t i e s .  
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