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Abs t rac t  

The r e a c t i o n  of 2 -methy l fu ran w i t h  some aB unsatura ted compounds i n  the  presence 

of BF3-etherate i s  descr ibed as w e l l  as s tud ies  o f  the  c leavage o f  the  furan r i n g  o f  

the  products .  Only 1 ,4-add i t ion  t o  t h e  conjugated carbonyl  system i s  observed even i n  

the  case o f  h indered species.  

Dur ing  t h e  course o f  some s y n t h e t i c  s tud ies  aimed a t  the  c o n t r o l l e d  c y c l i z a t i o n  o f  1,4- 

polyketones we have reexamined t h e  r e a c t i o n  o f  2 -methy l fu ran w i t h  a  v a r i e t y  o f  a@-unsatura ted 

ketones o r  aldehydes. At  t!?e s a w  t i p  we were i n t e r e s t e d  i n  the  n o s s i h i l i t y  o f  Lewis a c i d  

ca ta lysed D i e l r A l d e r  reac t i ons  of fu rans w i t h  such o l e f i n s  ( 1 ) .  

I n  no case cou ld  we d e t e c t  any c y c l o a d d i t i o n  reac t i on ,  bu t  r a t h e r  t h e  Michae l - type a d d i t i o n  

a t  t h e  l e a s t  h indered a p o s i t i o n  o f  t h e  furan was noted when BF3 was used as a  c a t a l y s t .  Thus, 

2-methy l fu ran r e a c t s  w i t h  m e s i t y l  ox ide  i n  methylene c h l o r i d e  c o n t a i n i n g  BF -e the ra te  t o  y i e l d ,  
3 

a f t e r  i s o l a t i o n ,  up t o  71% o f  adduct !.' Adducts 2 and 2 were ob ta ined  i n  s i m i l a r  y i e l d s  from 

r e a c t i o n  w i t h  crotonaldehyde and methyl  v i n y l  ketone r e s p e c t i v e l y .  No r e a c t i o n  was observed i n  

t h e  absence of Lewis ac id .  

b e d i c a t e d  t o  P ro f .  T. Kametani on the occasion o f  h i s  re t i r emen t  f rom t h e  c h a i r  o f  Organic 
Chemistry a t  t h e  Pharmaceutical I n s t i t u t e  of Tohoku U n i v e r s i t y .  

' ~ 1 1  compounds descr ibed he re in  a f f o r d e d  proper  combustion o r  exact  mass s p e c t r a l  ana l ys i s  as w e l l  
as the  expected IR and NMR spect ra .  



S i m i l a r  products have been repo r ted  i n  a  number of cases ( 2 )  from r e a c t i o n  of 2  methyl furan w i t h  

a  v a r i e t y  of &unsaturated carbonyl  compounds us ing  minera l  ac ids  as c a t a l y s t s  a l though the 

y i e l d s  repo r ted  appear t o  be i n f e r i o r  t o  our  own observat ions .  

A v a r i e t y  o f  techniques were examined f o r  the  conversion o f  compounds 1-2 i n t o  t r i k e t o n e s  

and t h e i r  f u r t h e r  conversions i n t o  species s u i t a b l e  f o r  n a t u r a l  p roduc t  synthes is  (3,4), (e.g. 

C o l l i n s  reagent, chromic a c i d  ox idat ion ,minera l  a c i d  hyd ro l ys i s ,  l ead  te t raace ta te ,  jnn k e t a l  

formation, 1,4-dimethoxylat ion.)  Ox ida t i ve  methoxy la t ion  w i t h  bromine i n  methanol ( 4 )  proved 

t o  be the o n l y  technique t h a t  prov ided any success and t h a t  was observed o n l y  w i t h  the  m e s i t y l  

ox ide adduct i w h e n  about 15% o f  the  h i g h l y  unstab le  ene t r i one  4 was i s o l a t e d  a f t e r  a c e t i c  a c i d  

h y d r o l y s i s  o f  the  a d d i t i o n  product  (presumably 5) .  No useful  chemis t ry  on t h i s  compound emerged 

from these s tud ies .  We were ab le  t o  d e t e c t  (<  2% y i e l d ,  spect roscop ic  evidence),  the  enedioneal 

6 from t h e  o x i d a t i v e  methoxylat ion-cleavage of t h e  crotonaldehyde adduct 2. - 

It i s  m e c h a n i s t i c a l l y  i n t e r e s t i n g  t h a t  i n  these b r i e f  s tud ies  and i n  those p r e v i o u s l y  

repor ted ( Z ) ,  t h e  o n l y  adducts observed from &unsaturated carbony l  species a re  those r e s u l t i n g  

from 1,4-addi t ion,  even i n  the  case of h i g h l y  h indered enones (e.g. m e s i t y l  ox ide ) .  I t  i s  

tempt ing t o  speculate t h a t ,  r a t h e r  than a  Michael process (pathway a i n  scheme), t h e  r e a c t i o n  

proceeds i n i t i a l  D ie l s -A lde r  a t t a c k  fo l lowed by bond cleavage and rea roma t i sa t i on  o f  the  

furan r i n q  as i n d i c a t e d  i n  the  Scheme (pathway b) .  We a re  a c t i v e l y  pursu ing t h i s  p o s s i b i l i t y .  
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