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The methyl e s t e r  of ( R , S ) - l i c h e n s t e r i n i c  a c i d  was syn- 

t h e s i z e d  from methyl K-ke topa lmi ta te  and l -d ie thy l -  

aminopropyne i n  t h r e e  s t e p s  i n  58% o v e r a l l  y i e l d .  

Recent ly  a new s y n t h e s i s  of t h e  3-methyl-2(5H)-furanoid 

s t r u c t u r a l  u n i t  (1) from &-epoxyketones and l -d ie thy l -  

aminopropyne w a s  r e p o r t e d  from t h i s  l a b o r a t o r i . *  A modi- 

f i c a t i o n  of  t h i s  method i n  t h e  s y n t h e s i s  of a ' n a t u r a l  

product  i s  now repor ted .  

(R ,S) -L ichens te r in ic  a c i d 1  (2 ,  R = 1-1) h a s  been i s o l a t e d  

from some l i c h e n  s p e c i e s  such as I c e l a n d i c  moss ( C e t r a r i a  

i ~ l a n d i c a ) ~ ' ~ ' ~  and i ts  s y n t h e s i s  h a s  been r e p o r t e d  i n -  

vo lv ing  t h e  i s o m e r i ~ a t i o n ~ ' ~ ' ~  of p r o t o l i c h e n s t e r i n i c  a c i d  

(J) ,  a n o t h e r  l i c h e n  c o n s t i t u e n t .  Both 2 and 2 show a n t i -  
b a c t e r i a l  a c t i v i t y  toward G r a m  p o s i t i v e  organisms. 5 

I n s o f a r  p-epoxy-c4-ketoes ters  a r e  n o t  v e r y  r e a d i l y  

a v a i l a b l e ,  i t  w a s  reasoned t h a t  t h e  fu rano id  e t h e r  oxy- 
gen of 2 could perhaps  be indroduced a t  a l a t e r  s t a g e  

of s y n t h e s i s ,  a l lowing d - k e t o e s t e r  t o  be used  as t h e  
s t a r t i n g  m a t e r i a l .  Thus, u s i n g  methyl &-ketopalmita te  7 

(4) only  t h r e e  s y n t h e t i c  s t e p s  were r e q u i r e d  t o  conver t  



i t  t o  2 (R = Me), t h e  two last  s t e p s  being c a r r i e d  ou t  

i n  one po t  (Scheme 1 ) .  

MgBr2 
Me(CH2) 3COCOOMe + MeC%NEt2 Et20 t 

Scheme 1. 

The ynamine 5 r e a c t e d  smoothly wi th  t h e  k e t o  group of 4 
g i v i n g  v i a  t h e  oxetene rearrangement t h e  expected product  

6 i n  86% y i e l d .  The a l l y l i c  Wohl-Ziegler brominat ion 
8 - 

(methylene a t t a c k  p r e f e r r e d  t o  methyl)  of 6 l e d  t o  t h e  

i n t e r m e d i a t e  1 which was n o t  i s o l a t e d ,  bu t  t h e  r e a c t i o n  

mixture  was t r e a t e d  d i r e c t l y  wi th  aqueous sodium b ica r -  
9 bonate. Hydrolys is  of t h e  r e a c t i v e  a l l y l i c  bromide oc- 

cur red ,  followed by spontaneous l a c t o n i z a t i o n  and ex- 

pu l s ion  of d ie thylamine.  A f t e r  p u r i f i c a t i o n  a p a l e  ye l -  

low, v i s c o u s  o i l  was obta ined.  According t o  t h e  s p e c t r a l  
d a t a  t h e  o i l  w a s  i d e n t i f i e d  as t h e  expected (R,S)-mix- 

t u r e  of (R = Me). Asano and ~ a n e m a t s u ~  g i v e  t h e  m e l t i n g  

p o i n t  of pure R-form of 2 (R = Me) as 53-4'~. The y i e l d  

w a s  67% and t h u s  t h e  o v e r a l l  y i e l d  was 58%. 
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Experimental  

Compound 6: 2 

To a mixture  of 200 m g  ( 0 . 7  mmol) of methylo(-ketopalmi-  

t a t e 7  and 0.10 m l  (0 .7  mmol) of ~-dieth~laininopropyne~~ i n  

10 m l  of dry  e t h e r  200 mg (1.1 mmol) of d ry  magnesium bro- 
mide w a s  added and t h e  r e a c t a n t s  were s t i r r e d  under  argon 

f o r  30 mins. During - t h i s  time a v e r y  v i s c o u s  syrup devel-  

oped on t h e  w a l l s  of  t h e  r e a c t i o n  f l a s k .  Water was added 

and t h e  e t h e r  s o l u t i o n  w a s  d r i e d  wi th  N a  SO followed by 2 4 
t h e  evaporat ion of  e t h e r .  The product 6 was i s o l a t e d  from 

t h e  r e s i d u e  by p r e p a r a t i v e  TImC ( s i l i c a  g e l  ; e l u t i o n  w i t h  

EtOAc / C H C 1 7 ,  1 : 9 ) .  The y i e l d  was 238 mg (86%) pf a p a l e  
a 

yellow, v i scous  o i l .  

6 :  3.63 (3H, s ) ,  3.24 (411, q, 7 Hz), 2.30 (2H, t ,  7 Hz), 
1.90 (3H, s ) ,  1.32 (22H, broad s ) ,  1.10 ( 6 ~ ,  t ,  7 Hz) ,  
1.00 (3H, t ,  7 Hz). 

n /e :  395 (d ) .  

Compound 2 ( H  = Me) : 

100 mg (0.25 mmol) of  t h e  adduct 5 and 50 m g  (0.28 mmol) 
of NRS i n  5 m l  of C C 1  were r e f l u x e d  f o r  3 hrs .8  The mix- 4 
t u r e  was cooled and CCZ was evaporated under  reduced pres-  4 
sure .  The r e s i d u e  was d i s s o l v e d  i n t o  10 m l  of H20  / THF 

(1:2) and 200 mg of  NaHC03 was added and t h e  mixture  was 
r e f l u x e d  f o r  5 hrs.' A f t e r  evapora t ion  of t h e  s o l v e n t s  

t h e  product  2 w a s  i s o l a t e d  by p r e p a r a t i v e  TI'C ( s i l i c a  g e l ;  

e l u t i o n  wi th  EtOAc / C H C l  1 : 9 ) .  The y i e l d  w a s  57 mg 3 ' 
(67%) of a p a l e  yellovi, v i s c o u s  o i l .  

6 : 3.70 (3H, s ) ,  3.68 (IH, t ,  7 Hz), 1.90 (3H, broad s ) ,  
1.30 (24 H ,  broad s ) ,  1.00 ( 3 ~ ,  t 7 Hz). 

m/e: 338, 323 (M+-15; base peak).  
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