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AbStrsct - One pot Intramolecular Diels-Alder r eac t ion  

of t e r t i a r y  furfurylamines using phase t r a n s f e r  c a t a l y s i s  

i s  reported and cycloadducts are obtained i n  good yie lds .  

Furan moiety occupies a posi t ion  of unique s ign i f i cance  because of i ts  presence 

i n  a v a r i e t y  of na tu ra l ly  occurring substances1'*. Moreover the f a c i l e  ext rus ion 

3 of oxygen from the cycloadducts of t h i s  heterocycle affording carbocycl ic  

r i n g  annelated products have always been a t t r a c t i v e  syn the t i c  s t r a t e g y  t o  

bui ld  complex na tu ra l  products. Properly funct ional ised  furans when reacted  

with s u i t a b l y  subs ti tuted dienophiles r e su l t ed  i n  1.4-cycloadducts, one such 

approach was the synthes is  of oxygenated A-ring of polycyclic terpenoids such 

a s  g ibbe re l l in s4 .  More r ecen t ly  emphasis has been on intramolecular Diels-Alder 

9.10 
r eac t ion  (IMDA) 5-7 t o  synthes ise  complex d k a l o i d s 8  as well  as  terpenoids . 
I n  continuation t o  our s tud ies  on fu ran  analogues 11'12, here we wish t o  descr ibe  

one pot synthes is  of N-aryl-4H-5.7-epoxyisoindolines i n  a h igh y ie ld  v i a  IMDA 

r eac t ion  of t e r t i a r y  furfurylamines 1 under phase t r a n s f e r  condit ion.  

Furfurylamines 1 were r ead i ly  ava i l ab le  i n  two s t eps  from the corresponding 

f u r f u r a l  imines followed by sodium borohydride reduction i n  high yie lds13.  The 

secondary mines  1 and a l l y l  bromide ( R ' =  H) 2 were refluxed i n  d r y  benzene 

over anhydroils r o t a s s i u m  carbonate i n  the  presence of a c,- ' : i lyt ic ilrount of 

phase t r a n s f e r  c a t a l y s i s  (TEBA) f o r  8 h and work up of the r eac t ion  mixture 

y ie lded IMDA products 2 i n  70-836 y ie lds .  m e  c h a r a c t e r i s t i c s  and o t h e r  d a t a  

of products 4s-f are  recorded i n  the  Table. 

I n  t h i s  r eac t ion  when prenyl branide was used i n  place of a l l y l  bromide no IMDA 



products were observed. The react ion d id  not  proceed (v ide  t i c )  even i f  the 

reac t ion  mixture was kept  a t  room temperature f o r  seve ra l  weeks, however 

corresponding l i n e a r  prMucts  were obtained.  Also when thiophene analogues of 

1 were used i n  this reac t ion  only N-al ly la t ion  could be observed and no IYDA - 
products were formed. 
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I t  i s  worth mentioning here  procluct g, and & were reported e a r l i e r  i n  poor 

y ie lds14 and the r eac t ion  sequence completed i n  two s t e p s  and over a period of 

seve ra l  days. Also i t  was reported the adducts *-d undergo r e t r o  D i e l s - ~ l d e r  

r eac t ion  i f  t r i e d  t o  pur i fy  through d i s t i l l a t i o n .  
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Theref ore our method has the f oliowing advantages 

(a)  Reaction is  complete i n  f e w  hours af fording high yie lds  of IMDA prociucts. 

(b) The r eac t ion  i s  not  a t  l e a s t  revers ib le  a t  the  r e f lux  temperature of benzene 

( c )  Instead of i s o l a t i n g  s a l t s  and neu t ra l i s ing  the  intermediate s a l t s ,  the 

present  method react ion is  taken t o  completion i n  one s t e p  i n  exce l l en t  

y i e lds .  

we belie"* t h i s  r eac t ion  couid o f f e r  collsiderable syn the t i c  p o t e n t i a l  because 

of two main reasons, f i r s t l y  giving an oxyoenated cyclohexene r i n g  fused t o  

n i t rogen heterocycles arid secondly the  a v a i l a b i l i t y  of a la rge  number of 

funct ional ised  f urans. 

Table : Physical  Data of N-Aql-4H-5,7-epoxyisoindolines (%-a-f) 

Product R Yleld Mp Cond~t ions  holocular  Recryst. 
4 (% ( " C )  Temp./time formula Solvent 

n-hexane 

Fetrolewn 
e t h e r  

benzene- 
hexane 

benzene-pet. 
e t h e r  

F e t r o l e m  
e t h e r  

Petroleum 
e t h e r  

a All the  canpounds reported here gave s a t i s f a c t o r y  s p e c t r a l  analyses,  i . e .  

WlR & mass spect ra .  

The microanalyses of these compounds were i n  s a t i s f a c t o r y  agreement with the 

expected r e s u l t s  (C  i 0 . 3 8 ,  H 2 0.25, 13 + 0.21).  



N-Arvl-4H-5.7a-emwisoindolines 3s-f ( Genera l  Procedure ) 

TO a f l a s k  f i t t e d  w i t h  a r e f l u x  Condenser is  added (2 - fu r fu ry1 ) -pphene t id ine  

( l a  ; 2.59 g ,  0.01 mol ) i n  d r y  benzene (30  m l ) ,  anhydrous potassium c a r b o n a t e  

( 1.38 g ,  0.01 mol) , a l l y 1  bromide (2.42 g ,  0.02 moll i n  d ry  benzene (10 ml) 

and f i n a l l y  added 50 mg of TEBA ( T r i e t h y l b c n z y l  amnoniumchloride). ?he r e s u l -  

t i n g  mix ture  is  t h e n  s t i r r e d  a t  room tempera ture  f o r  1 h. This  s o l u t i d n  under  

s t i r r i n g  was t h e n  hea ted  i n  an  o i l  b a t h  and t h e  tempera ture  i n c r e a s e d  s l o w l y  

t o  r e f l u x  the r e a c t i o n  mixture. After r e f l u x i n g  f o r  8 h ,  benzene  was d i s t i l l e d  

o f f  under  reduced p r e s s u r e ,  the  r e i l , ' , ~ ~  ,.as washed wit;, w. ..lr end t rcq te r l  w i t h  

n-hexane t o  d u r i i n  & i n  85% y i e l d .  I f  t h e  Gro-cer c o n t r o l  of t h e  tent-rature 

nor observed,  t h e  y i e l d  was o n l y  6056. The p r o d u c t  is  t h e n  p u r i f i c d  by 

r e c r y s t a l l i s a t i o n  from n-hexane. Other  p roduc ts  &-f were prepared s i n t i l a r l y  

and t h e i r  c h a r a c t e r i s t i c s  are recorded i n  t h e  ?'able. 
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