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Abstract  - The Geissman-Waiss lactone, (+)-6-aza-2-oxabicyclo[3,3,0loctan-2-one, 

obtained from (2S,4R)-4-hydroxyproline was used as a synthon f o r  the  prepara t ion  o f  

( t ) - r e t ronec i  ne. ( - ) -p latynecine, and (+)-croal b inecine ( h e l i f o l i n e c i n e )  and i t s  C - 1  

eoimer. 

We have prev ious ly  reported the synthesis of (+)-6-aza-2-oxabicycloC3,3,0loctan-2-one Q) from N- 

benzyloyycarbonyl-(2S,4R)-4-hydroxyproline (1). We now describe the use o f  t h i s  compound as a 

synthon f o r  the  enant iose lec t ive  prepara t ion  of some necines. 

Some twenty years ago, Getssman and Waiss converted ( t ) - 1  i n t o  retronecine ($! as  shown i n  Scileme 

I (2 ) .  

(A) Geissman and Waiss rou te  

4 R =  H 
( i )  KOEt -PhH 

5 R = E t  

1 R =  H 

(0) Narasaka al, rou te  
7 a 6 

Scheme I. The Geissman-Waiss and Narasaka routes t o  retronecine. 
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Scheme 11. Enant iose lec t i ve  synthesis of (+)-retronecine,  ( - ) -p latynecine,  (+ ) -c roa lb inec ine ,  and 

i t s  C-  1 epimer from (? ) - I .  
", 
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A l k y l a t i o n  of w i t h  e thy l  bromoacetate gave <, which was then subjected t o  Dieckmann condensation 

fo l lowed by c a t a l y t i c  hydrogenation t o  y i e l d  a d i h y d r o y  ester thought t o  have the r e l a t i v e  stereo- 

chemistry shown i n  %. Base-induced e l im ina t i on  ( w i t h  accompanying saponi f icat ion),  fo l lowed by 

r e e s t e r i f i c a t i o n ,  and l i t h i u m  aluminum hydr ide reduct ion then gave retronecine, i n  about 5% ove ra l l  

y i e l d  from i. 
Much more recent ly ,  a considerable improvement i n  t h i s  y i e l d  ( t o  about 15% from &) has been an- 

nounced by Narasaka st (31, whose modif icat ions o f  the synthesis are a lso  shown i n  Scheme 1. 

Our work i s  o u t l i n e d  i n  Scheme 11. 

Potassium ethoxide i n  toluene, st temperature, proved t o  be super ior  t o  a l l  other methods (41 

which we i nves t i ga ted  f o r  the Dieckmann condensation reaction, and gave a rap id  and exce l l en t  con- 

version of $ t o  $. L i k e  previous workers, we found i t  best t o  reduce t h i s  product w i thout  p u r i f i -  

cation. When t h i s  was done as by Geissman and Uaiss, and the hydrogenation products i s o l a t e d  w i th -  

out  delay, we obtained the d ihydrow ester 3 as a c r ys ta l l i ne  hydrochlor ide (72% from 21, accom- 

panied by minor amounts o f  the hydroxylactone . When a so lu t ion  of 3 i n  ethanol was kept  i n  

ethanol conta in ing a c a t a l y t i c  amount of sodium ethoxide, a t  room temperature, it was slowly con- 

verted t o  2 (78% a f t e r  30 days). Attempts t o  accelerate t h i s  process by heating, o r  the use of an 

equ iva lent  o f  a lkoxide gave i n f e r i o r  conversions. L i th ium aluminum hydr ide reduct ion o f  2 and 2, 
gave d i f f e r e n t  t r l o l s :  IlJl and 1 2 1  respect ively.  

As i nd i ca ted  i n  Scheme 11, we there fore  viewed the process o f  the &b: conversion as i nvo l v i ng  

epimerisat ion a t  C-1, as we l l  as lac ton isa t ion .  Geissman and Waiss 12) reasoned t h a t  hydrogenation 

o f  & should proceed from the l e a s t  hindered face t o  give 2. However, we have observed (5) t h a t  a 

s i m i l a r  hydrogenation o f  an analogue o f  &, lack ing the e&, 70-hydrowl  function, gave a mixture 

o f  C - 1  epimeric h y d r o y  es ters  1.e. formation o f  the 1.-epimer 2 i s  precedented. Ready lac ton isa-  

t i o n  o f  the 10-epimer 3 i s  a lso  t o  be ant ic ipa ted (6.71, so we th ink  t h a t  the dihydroxy es ter  i so -  

l a t e d  by Geissman and Waiss was probably I?)-%. 

The t r i o l  g corresponds t o  c roa lb inedne  181 1= he l i f o l i nec ine  ( 9 ) l  and indeed the physical  pro- 

pe r t i es  o f  our mater ia l  are i n  exce l len t  accord w i th  those reported for  the natural  product. The 

o ther  t r i o l  1%) does not seem t o  have been described before, bu t  i t s  physical  p roper t ies  ( i n  par- 

t i c u l a r  i t s  'H-NMR spectrum) (10) are i n  agreement w i t h  expectation. 

Hydrogenation o f  ,$ using rhodium on alumina c a t a l y s t  gave m i n l y  the lactone g,  the racemic form 

of  which had prev ious ly  been synthesised by Aasen and Culvenor 161, V i scon t i n i  and Buzek (71, and 

most recent ly  by Yamada's group 111) by d i f f e r e n t  routes. L i th ium aluminum hydr ide reduct ion (71 

o f  g gave 1-1-platynecine. Since a conversion of ( ? ) - x  i n t o  (?) - re t ronec ine has now been des- 

c r i bed  (111, our I t ) - a  cou ld  a lso  be a synthon for  (+l-2. 

Conversion of the dihydroxy es ter  2 t o  retronecine was accomplished by much the same procedure as 



Narasaka e t  al., although We found best t o  induce the Lb3 e l im ina t i on  w i t h  sodium hydride; and t o  -- 
reduce the hydroxy es ter  5 wi th  l i t h i u m  aluminum hydride, ra the r  than the acetate ( E l  w i t h  d i -  

isobutylaluminum hydride. By these means we prepared (+I-retronecine i n  49% y i e l d  from &, and as 

with the other necines i n  a h igh s ta te  of op t i ca l  p u r l t y  1121. 

We thus repo r t  the f i r s t  synthesis of ( t ) -c roa lb inec ine and i t s  C-1 epimer, and the f i r s t  enantio- 

select ive synthesis of (+ I - re t ronec ine and (- I -p latynecine. 
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