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A  CHIRAL, NON-RACEMIC Cl-C7 ERYTHRONOLIDE SYNTHON USING THE 3-METHYL-y-BUTY- 

ROLACTONE STRATEGY~ 
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A b s t r a c t  - A c h i r a l ,  non-racemic C1-C, u n i t  f o r  t h e  syn thes i s  o f  t h e  

e r y t h r o n o l i d e s  has been prepared.  R-3-Methyl-u-butyrolactone serves as t h e  

temDlate f o r  t h e  syn thes i s .  The s te reochem is t r y  a t  C3 of t h e  synthon E w a s  

e s t a b l i s h e d  by s t e r e o s e l e c t i v e ,  k i n e t i c  p r o t o n a t i o n  of  t h e  eno la tes  o f  

l a c tones  2 and 10. 

Isle have developed two procedures u s i n q  R o r  S l a c t o n e  1 and R o r  S  a l coho l  2 t h a t  p rov i de  

t h r e e  of  t h e  f ou r  o o s s i b l e  d ias te reomers  ( s i x  enant iomers)  of  l a c t o n e  3.' S ince  t h e  s te reo isomer ic  

l ac tones  3 (Scheme) can be induced t o  undergo o x i d a t i v e  d e c a r b o x y l a t i o n  w i t h  r e t e n t i o n  of con f i gu -  

r a t i o n ,  t hey  can be t rans formed i n t o  t h e i r  r e s p e c t i v e  d i o l s  4. Only t h e  2.3-syn, 3,4-syn d i a s t e r e -  

omer of  d i o l  4, and i t s  congener 3, cannot  be r e a l i z e d  d i r e c t l y  by o u r  methodoloqy. The a b i l i t y  

t o  r e a l i z e  syn-syn s te reochem is t r y  i s  impo r t an t  as i t  appears a t  C3-C5 i n  e r y t h r o n o l i d e  A  (3) 

and 6 -deoxye ry th rono l i de  8 ( E ) . ~  I n  t h i s  communication we r e v e a l  a  s o l u t i o n  t o  t h i s  problem. 

Scheme 



R-3-Methyl-u-butyrolactone d i e t h y l o r t h o l a c t o n e  (%ee=97.4) and R-2-methyl-4(E)-hexen-2-01 2 

(%ee>99%) were sub jec ted t o  C la isen rearrangement ( to luene,  r e f l u x ;  ~ i v a l i c  ac id ,  c a t . ;  48h) 

a f f o r d i n g  epimeric lac tones -- 6af6b (54146) whose e q u i l i b r a t i o n  (t-BuOK, t-BuOH-Et20, 25'C, 18h) 

gave a 9812 m ix tu re  of 6a/E i n  94% o v e r a l l  y i e l d .  Formal B a e y e r - V i l l i q e r  o x i d a t i o n  of l ac tone  

6a was accomplished v i a  the  Cr iegee rearranqement sequence (FleLi, Et20, O'C; aq.  H202, HOAc, THF; - 

Ac20, Et3?1, DYAP, CH2C12, then heat  a t  40°C; LiAlH4; Me2C(OMe)2, p - ~ s ~ ~ ) , 2 b ' C  p r o v i d i n g  t h e  aceto-  

n i d e  I i n  82% y i e l d  f o r  t h e  f i v e  steps. I t e r a t i v e  homologation o f  l a c t o n e  g t o  l a c t o n e  3 was 

completed as fo l lows.  Ozonolysis o f  o l e f i n i c  aceton ide L (D3. MeOH; LiA1H4, Et20),  cha in  exten- 

s i o n  (TsC1, pyr. ,  25'C, 18h; NaCN, DMSO, 90nC, 4.5h), h y d r o l y s i s  (HC1, H20/MeOH, re f l ux ,  18h), and 

s i l y l a t i o n  (t-BuPhZSiC1, imidazo le ,  OW, 25'C, 18h) a f f o r d e d  l ac tone  3 i n  63% y i e l d  from aceto-  

n i d e  1. 

Carbomethoxylation of l a c t o n e  & (2 equiv.  LDA, THFfHMPA, -78°C. then NCC02Me, l h ;  98% y i e l d )  

s e t  the  s taqe f o r  f u r t h e r  cha in  ex tens ion.  A l k y l a t i o n  o f  t h e  sodium s a l t  of l a c t o n i c  e s t e r  

(NaH, THF) w i t h  t h e  d i e t h y l  phosphate e s t e r  of R-2-methyl-4(E)-hexen-2-01 2 ( 5  mol % (Ph3P)4Pd, 

5 mol % Ph3P, THF, O°C, 45 min, 25°C. l h )  f o l l owed  by Krapcho decarboxy la t ion  (L iC l ,  DMSO/H20, 

190°C. 4h) gave 2,3-cis l ac tone  9 (73%, mp 115-116°C) and 2 .3- t rans- lac tone 10 (21%, mp 67-69°C). 

The 2,3-cis s tereochemis t ry  of l a c t o n e  9 was conf i rmed when i t  was transformed v i a  t h e  

4 .  
Cr ieqee sequence i n t o  aceton ide fl (87%). The nmr spectrum o f  aceton ide 11, which can have t h e  
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1,3-dioxane r i n q  e x i s t  i n  a  c h a i r ,  revea led t h e  C3-methine p ro ton  a t  63.82 (dd, J-10.0, 1 .9  Hz) 

and i t s  C5 coun te rpa r t  a t  63.45 (dd, J-9.9, 1.9 Hz); t h e  smal le r  coup l ings  a r i s e  from the C4-methine 

proton. The C3-proton of aceton ide 12, der i ved  from 2,3-trans- lactone 10 resonated a t  63.60 (dd, 

-10.8 Hz, J3,4=3.9 Hz), w h i l e  t h e  C5-proton absorbed a  63.18 (dd, J4,5=6.6 Hz, J5,6=3.8 Hz). '2,3- 

E q u i l i b r a t i o n  (t-BuOK, t-BuOH, Et20, 2 5 T )  o f  l ac tones  9 and 10 gave a  r e a d i l y  separable 

( f l a s h  chromatography) 1 : l  m ix tu re .  However, depro tonat ion  (LDA, THF, -78'C) of e i t h e r  l ac tone  

fo l l owed  by k i n e t i c  p ro tona t i on  (HOAc) gave a  1 9 : l  r a t i o  of 9/10, Protonat ion  occurs p r e f e r e n t i a l -  

l y  on t h e  s t e r i c a l l  y  l e s s  demanding face of t h e  l ac tone  eno la te .  Ozonolvsis o f  o l e f i n i c  acetonide 

11 (03, MeOH/CH2C12, NaHC03, -78'C) f o l l owed  by reduc t i on  (LiA1H4, Et20) a f fo rded a l coho l  13 i n  - 

83% y i e l d .  

2 Alcohol  13 i s  a  c h i r a l ,  non-racemic synthon (%ee>99.9) f o r  t h e  e ry th rono l i des  having the 

abso lu te  s tereochemis t ry  o f  carbons 2-6 c o r r e l a t i n g  w i t h  t h e i r  counterpar ts  i n  S-deoxyerythrono- 

l i d e  B (3). 
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