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Abs t rac t  - Condensation of 2-methoxy-3(2H)-furanones w i t h  8 -suhs t i t u ted  

ethylamines fo l lowed by t reatment w i t h  var ious  a c i d  c a t a l y s t s  gives 

r i s e  t o  p o l y c y c l i c  n i t r o g e n  heterocycles by way o f  two i n t ramo lecu la r  

cyc l f za t i ons .  The pathway depends upon the nature  o f  the 

8-subst i tuent .  8 -Ary l  subs t i t uen ts  underwent a l k y l a t i o n  through 

the 2 - p o s i t i o n  o f  the hetero  r i n g  wh i l e  8-amino- and 6 - t h i o  groups 

c y c l i z e d  t o  the  5 -pos i t i on .  

Weigele and co-workers repor ted some years ago t h a t  pr imary arnines reacted w i t h  2-mthoxy-3- 

(2H)-furanones t o  produce 2-hydroxy-3(2H)-pyrrolone der iva t ives . '  I n  v i w  o f  recent i n t e r e s t  i n  

n i t r ogen  heterocyc le  synthes is  by generat ion of an e l e c t r o p h i l i c  center  nex t  t o  a  n i t r ogen  atom 

from amina l - l i ke  ~ r e c u r s o r s , ~  i t  seemed t o  us t h a t  app rop r i a te l y  N-subst i tu ted 2-hydroxy ( o r  2- 

a lkoxy)  3-(2Hl-pyrrolones might  be en t i ced  t o  undergo i n t ramo lecu la r  c y c l i z a t i o n  i n  the  presence 

of a c i d  ca ta l ys t s .  Thus a  se r i es  of N - (8 -a ry le thy l )  d e r i v a t i v e s  o f  2,4-diphenyl-2- 

hydroxypyrrolone were prepared and so t rea ted  i n  r e f l u x i n g  so lvent .  It was observed t h a t  the 

h ighest  y i e l d s  o f  c y c l i z a t i o n  products  were obta ined when the a r y l  group was e l e c t r o n - r i c h  and 

p a r t i c u l a r l y  when an e lec t ron - re leas ing  m t a  subs t i t uen t  (para t o  the p o s i t i o n  undergoing 

a l k y l a t i o n )  was present.  The r e s u l t s  are sumar i zed  i n  Scheme I and Table I. 



Scheme I 

(NO. o f  

Py r ro l one  1 C a t a l y s t  (equiv.1 

~ 1 . ~ 2 ; ~ 3 . ~  C7H7S03H (1.20) 

R ~ = R ~ = H ,  ~ 2 . m ~  3 A I C I ~  (1.401 

R ~ = R ~ = H ,  R3=0cH3 HC02H ( - 1  

R1=H, ~ 2 . ~ 3 ; % ~  3 C7H7S03H 10.35) 

R'=H, R ~ = R ~ = O C H ~  C7H7S03H (0.621 

a ~ e a c t i o n  temperature was 25'C. 

So lven t  P y r r o l o q u i n o l i n e  

C6H6 2, ~ 1 = ~ 2 = ~ 3 . ~  175-177 

CH2C12 2, R1=R3=H, R2=CCH3 169-170 

HC02Ha 2.9, R ~ = H ,  R3=0cIi3 225-227 

C6H6 Za, R2=R3=CCH3 216-217 

C6H6 2, R ~ = H ,  R1=R3=0cH3 216-218 

Y ie ld ,  % 

17 

33 

86 

99 

26 

When t ryp tamine  was used t o  prepare the  pyr ro lone,  a c i d  t r ea tmen t  r e s u l t e d  i n  c y c l i z a t i o n  i n  the  

a - p o s i t i o n  of the  i n d o l e  r i n g  t o  produce a 0 - ca rbo l i ne  d e r i v a t i v e  i n  86% y i e l d :  
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When the aromat ic r i n g  was connected t o  the s ide  cha in  through a n i t rogen atom, a m s t  

i n t e r e s t i n g  r e s u l t  was ohtained. Ring a l k y l a t i o n  t o  q ive  a benzodiazepine d e r i v a t i v e  3 was 

s t i l l  observed, but ,  depending upon the c a t a l y s t ,  t h i s  product  was accompanied by var ious 

amounts o f  an isomer t h a t  proved t o  be compound 4: 

?h 

Ph- 

H 

A product o f  s i m i l a r  s t r u c t u r e  was obtained exc lus i ve l y  when N-methylethylenediamine was used. 

F i n a l l y ,  t h i s  k i n d  of c y c l i z e d  product ( 5 )  was obtained d i r e c t l y  from the reac t i on  of the 2- 

methoxy-3(2H)-furanone w i t h  6-mercaptoethylamine. 

It i s  p a r t i c u l a r l y  s t r i k i n g  t h a t  none of the  2 - a l k y l a t i o n  product o f  isomeric s t r u c t u r e  6 was 

obta ined from any o f  these reac t i ons .  The rou te  t o  compounds o f  type 4 and 5 may be envisioned 



The s t r u c t u r a l  d i f f e r e n t a t i o n  of compounds of type 4 and 5 from 6 i s  based upon the 

disappearance from t h e i r  nmr spectra of the  sharp s i n g l e t  a t  6 7.7-8.4 comnon t o  a l l  compounds 

i n  t h i s  py r ro lone  ser ies  w i t h  a pro ton a t  C5, and the appearance o f  a sharp s i n g l e t  a t  6 4.4- 

4.6, which i s  compat ib le w i t h  the  deshielded environment a t  C2. 

Stud ies  are underway t o  examine the scope o f  these react ions ,  p a r t i c u l a r l y  the e f f e c t  of 

subs t i t uen ts  i n  the  py r ro lone  on the 5 ,s -cyc l iza t ion .  
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