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A NEW SYNTHETIC METHOD FOR T H E  KEY INTERMEDIATE OF 

T H E E U D E S M N E C L A S S O F  

S E S Q U I T E R P E N E S  THROUGH FURAN DERIVATIVES 

* 
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A v e r s a t i l e  synthe t ic  method f o r  t h e  key in te rmedia te  (VIII), 

which h a s  p rope r ly  p ro t ec t ed  ca rbony l  func t ions  a t  both the  C - 1 

a n d  C - 5 pos i t ions ,  f o r  t h e  s y n t h e s i s  of the  eudesmane  s e squ i t e r -  

p e n e s ,  is d e s c r i b e d .  

T h e  eudesmane  class of s e s q u i t e r p e n e s  h a s  r e c e i v e d  a cons ide rab l e  synthe t ic  

at tent ion. '  Although a few s y n t h e s e z  of eudesmane-type s e s q u i t e r p e n e s  through 

B i r ch  reduct ion  of t e t r a l i n  d e r i v a t i v e s  have  been  r epo r t ed , '  many synthe t ic  

a p p r o a c h e s  have  u t i l ized  the  Robinson annela t ion  s equence  t o  c o n s t r u c t  the  

b icyc l ic  ske le ton  c h a r a c t e r i s t i c  of t h i s  g r o u p  of n a t u r a l  p roduc t s .  A s  p a r t  

of o u r  own synthe t ic  s t u d i e s ,  we have  developed  a new synthe t ic  method of 

a k e y  in te rmedia te  (VIII) which h a s  p r o p e r l y  p ro t ec t ed  ca rbony l  func t ions  a t  

both C - 1 and  C - 5 f o r  t h e  s y n t h e s i s  of the  eudesmane  s e s q u i t e r p e n e s  s t a r t i n g  

from 2-methylfuran. 

Metalation of 2-methylfuran with n-butyllithium i n  e t h e r e a l  so lu t ion  yielded 

2-lithio-5-methylfuran (1 )? which on r eac t i on  with 3-ethoxy-2-cyclohexenone (11) 

fol lowed by t rea tment  with 10 % su lphu r i c  acid gave  3-(5-methylfury1)-2-cyclo- 



hexenone (111). m.p. 79' v ( c H c ~ ~ )  1640 and 1600 cm-'; 6 ( c D c ~ ~ )  2.34 ( s ,  3H), 

6.08 (d ,  l H ,  J 3.0 H Z ) ,  6.35 (s , lH),  6.61 (d,  lH,  J 3.0 H Z ) ,  in 51 '$ yield. An 

e thereal  solution of (111) was added to a mixture of methyl copper  and tri-n- 

4 o 
butylphosphine in e t h e r  a t  - 30 , and the resul t ing  mixture was s t i r r e d  f o r  1 h r  

a t  - 30°, then 3 h r  a t  room temperature to give the rnethylated furano-ketone 

(IV),  bp3 80' v ( c H c ~ ~ )  1695 cm-l; b ( C D C I ~ )  1.30 ( 3 ,  3H),  2.24 ( s ,  3H),  5.83 b r  

(s . 2H) , in 62 $ yield. 

The  furan r i n g  of compound (Iv) was surpr is ingly  e a s y  to he hydrolysed with 

concentrated hydrochloric acid in methanol a t  room temperature to give the t r i -  

ketone (v),  bp3 14o0, v ( c D c ~ ~ )  1700 cm-l; b ( c D c ~ ~ )  1.26 ( s ,  3H), 2.14 ( s ,  3H),  

in quantitative yield. Then we attempted an acid-catalyzed cycliaation of the 

tr iketone (v) by refluxing a solution of (v) in concentrated hydrochloric ac id  

in methanol overnight.  The  c rude  product was  subjected to chromatography to 

give th ree  compounds. Compound ( v I ~ )  was ohtained from the f i r s t  f rac t ion as 

colour less  p r i s m s ,  m.p. 92'. v (CHc13) 1670 and 1701 cm-'; 6 ( C D C I ~ )  1.00 

( 5 , 3 ~ ) , 1 . 1 1 ( d ,  3 H , J  7 H z ) , 5 . 7 9 ( q , 1 H 9 J  3 a n d l 0 ~ ~ ) , 6 . 5 8 ( q , l H , J  3 

and 10 HZ) ;  &e 192 (M+), in 26 '$ yield. From the  second f r ac t ion ,  compound 

( v I ~ ) ,  u ( C H C I ~ )  1675 and 1705 cm-'; 6 ( c D c ~ ~ )  1.13 (s, 3H),  1.10 (d ,  3H, J 

~ H Z ) ,  5 .88 (q ,  l H ,  - J 3 a n d 1 0 H ) ,  6.65 (q ,  l H , J  3 a n d l 0 H z ) ; d e  1 9 2 ( ~ + ) ,  

was obtained in 25 $ yield. Compound (vII) ,  u ( C H C ~ ~ )  1670 and 1705 cm-'; b 
+ 

(CDC13) 1.19 ( s ,  3H), 1.88 (s ,  3H); &e 192 (M_ ), was obtained from t h e  th i rd  

f rac t ion in 9 $ yield. 

A benzene solution of 1 : 1 mixture of compounds ( v I ~ )  and ( v I ~ ) ,  ethylene 

glycol and a catalytic amount of toluene-p-sulphonic ac id  was refluxed for 

12 h r  under  removing water  which generated dur ing the r eac t ion ,  giving a 
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s ing l e  compound (Vl l I ) , -a f te r  pur i f ica t ion  by chromatography,  m.p. 8 7  , v ( c H c ~ ~ )  

1705 cm-I ; 6 ( c D C ~ ~ )  1 . 0 8  (s, 3H),  1 .90  (m, 3H),  2.75 b r  (s, 2H),  3.80 (s ,  4 ~ ) ,  

5 . 5 3  b r  ( s ,  l H ) ,  nl/e 236 (M'), i n  55 % yield.  T h e  p r e s e n c e  of coupling among 

C - 2 p r o t o n s ,  C - 3 vinylic  pro ton  and  C - 4 vinyl methyl pro tons  was  confirmed 

by double  i r r ad i a t i on  s tud i e s  of e a c h  s igna l .  Compound (VIII) w a s  t r e a t e d  with 

sodium methoxide i n  methanol  overn ight  at room t e m p e r a t u r e  i n  o r d e r  t o  examine 

t h e  s tab i l i ty  of compound (VIII) which w a s  r e c o v e r e d  unchanged.  F r o m  the  above  

exper iment  the  oc ta lone  r i n g  sys tem of compounds (Vla ,  Vlb ,  and  VIII) w a s  a s s i g n e d  

t o  be  --fusion ten ta t ive ly .  I t  w a s  a l s o  found tha t  compound (VIII) is more  s t a b l e  

than compound (1x1 by b a s i c  t rea tment  of compound (VIII) as d e s c r i b e d  above .  

T h u s ,  t h e  f i r s t  example of the  syn thes i s  of key  in te rmedia te  f o r  the  eudesmane  

c l a s s  of s e s q u i t e r p e n e s  through f u r a n  d e r i v a t i v e s ,  i n  s u r p r i s i n g l y  high y i e ld ,  in- 

c luding  t ransformat ion  of fu r an  de r iva t i ve  (IV) to t r i ke tone  (V) was  accompl ished .  
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