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Abrtract - Aromatic lsocyanates r e a c t  w l t h  e t h y l  2-amlno-1-cyclopentene- 

1 -ca rboxy la te  t o  y i e l d  t h e  co r respond ing  ureas, which c y c l i z e  by bare t o  

3 - s u b s t i t u t e d  6 .7 -d lhydro -1H-cyc lopentapyr lm ld lne -2 .4 (3~ .5~ ) -d lones .  

As p a r t  of a  s tudy  of c y c l l z a t l o n  r e a c t i o n s  o f  2-amlnoesters and 2 - a m l n o n l t r l l e s  w i t h  i socya-  

nates,2-"e i n v e s t i g a t e d  b r i e f l y  such r e a c t l o n s  of e t h y l  2-amino-1-cyclopentene-1-carboxylate 

(1). Only i s o l a t e d  examples of r e a c t l o n s  of 1 w l t h  lsocyanater  have been r e p o r t e d  i n  t h e  l i t e r a -  

tu re .5 -7  We have found t h a t  when equimolar  q u a n t l t l e s  of 1 and an aromat ic  i socyana te  a r e  

r e f l u x e d  i n  t o l u e n e  f o r  16-20 hours,  t h e  co r respond ing  urea (2) I s  ob ta ined  i n  45.78% 

v l e l d .  0  

Ar = Ph. 2-MeC6H4 .3-MeC6H4, 4-MeC6H4, 3-ClC6H4, 4-c1c6n4 

I n  e a r l i e r  work. I t  was e s t a b l i s h e d  t h a t  analogous ureas d e r i v e d  f r o m  methy l  2-arnlnobenzoate 

c y c l l l e  t o  3 - s u b s t i t u t e d  2,4(1H,3H)-qulnazollnedloner by the a c t i o n  o f  d i l u t e  o r  

base.4 b u t  t o  N - s u b s t i t u t e d  2-amIno-4~.-3.1-benzoxazln-4-ones by t rea tmen t  u i t h  concen t ra ted  

S u l f u r i c  I n  t h e  p resen t  case. ureas 2 have been found t o  r e s i s t  c y c l i z a t l o n  upon r e f l u x -  

I n g  w i t h  h y d r o c h l o r i c  a c i d  i n  e thano l ,  b u t  t o  be conver ted i n t o  t h e  expected 3-ary l -6 .7-d lhydra-  

1H-c~clo~entapyrlmidine-2.4(3~,S~)-dlones ( 3 )  I n  61.72% y l e l d  by t rea tmen t  w l t h  h o t ,  d i l u t e  

a l k a l i .  E a r l i e r  p r e p a r a t i o n s  o f  compounds 3  were genera l l y  based on t h e  a c l d  c a t a l y z e d  r e a c t i o n s  

O f  e t h y l  2-oxocyclopentane-1-carboxylate u i t h  ureas.12.13 

The room temperature t rea tmen t  of ureas 2 u i t h  concentrated s u l f u r i c  a c l d  f a l l e d  t o  y i e l d  

t h e  a n t i c i p a t e d 4  2-(~-arylamlno)-6,7-dlhydrocyclopent-~-3.1-oxazln-4(5H)-ones. Whereas r e l a  

t l v e l y  b r i e f  r e a c t i o n  p e r i o d s  l e d  t o  t h e  recovery o f  s t a r t l n g  m a t e r i a l .  more pro longed t rea tmen t  

y l e l d e d  o n l y  water  s o l u b l e  products ,  which were n o t  investigated 



EXPERIMENTAL 

m e l t i n g  p o l n t s  were determined i n  c a p l l l a r l e s  w l t h  a Thomas-Hoover Unl -Mel t  apparatus and 

1 
a r e  uncorrected.  I n f r a r e d  and H-nmr spec t ra  were recorded on a Perk ln-Elmer 337 and a Var lan  

EM 360 spectrometer .  r e s p e c t i v e l y .  as l n d l c a t e d  I n  t h e  Tables. 

E thy l  2-ll(Arvlamlno)carbonyllamlnol-l-cvclopentene-l-carboxvlates (z) .  A f t e r  a m l x t u r e  o f  

0.020 mole o f  e t h y l  2-amlno-1-cyclopentene-1-carboxylate (1). 20 ml of to luene.  and 0.020 mole 

of an i socyana te  had been r e f l u x e d  o v e r n t g h t  (16-20 hours) .  t h e  s o l v e n t  was removed by d l s t l l l a -  

t l o n  under reduced p ressure  t o  y l e l d  t h e  co r respond lng  2 ( T a b l e  1 ) .  

3-Aryl-6.l-dlhydr0-lH-~~~lopentapyil~ld~ne-2.4-3H.5H)-dlones ( 2 ) .  A m l x t u r e  o f  1.0 g o f  a urea 

2 and 20 m l  o f  5% aqueous sodlum hydrox lde  was heated on a steambath t o  fo rm a s o l u t i o n ,  wh ich  

was f l l t e r e d  f rom a sma l l  amount of I n s o l u b l e  m a t e r l a l ,  cooled,  and a c l d l f l e d  w l t h  a c e t i c  a c i d  

t o  a f f o r d  t h e  co r respond lng  3 (Tab le  2 ) .  

Table 1. E t h y l  2 - [ [ ( A r y l a m l n o ) c a r b o n y l l a m l n o l - ~ l o ~ e n t - - C O Y  ( z ) a  

a s a t l s f a c t o r y  m l c r o a n a l y t l c a l  d a t a  ( t 0 . 2 0 %  f o r  C,H.N) were ob ta lned  f o r  a l l  compounds l l s t e d  
on t h l s  t a b l e .  b n i n e r a l  o i l  mu l l s .  CSo lu t lons  I n  hexadeuter lodlmethylsul foxlde c o n t a l n l n g  
t e t r a m e t h y l s l l a n e  as l n t e r n a l  s tandard.  d ~ e c r y s t a l l l z e d  f r o m  aqueous methanol. e~ l t . 14  mp 
121.128'. f ~ e c r ~ s t a l l l z e d  f r o m  e thano l .  g R e c r y s t a l l l z e d  f r o m  pe t ro leum e t h e r  (bp  63-15'). 
h ~ e c r y s t a l l l z e d  f r o m  methanol .  
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Tab le  2. 3-Aryl-6.7-dlhydro-l~-cyclopentapyrlmldlne-2,4-(3,5)-diones ( 3 ) a  

a S a t l r f a c t o r ~  mIc roana lY t l ca1  d a t a  ( i 0 .30X f o r  C,H.N) were ob ta ined  f o r  a l l  compounds l l s t e d  
on t h l s  t a b l e .  bMlnera l  o l l  m u l l s .  C S o l u t l o n s  I n  hexadeuterlodlmethylsulfoxlde c o n t a l n i n g  
t e t r a m e t h y l s l l a n e  as l n t e r n a l  s tandard.  d ~ h e  lH-nmr spectra showed t h a t  compounds 9 formed 
p e r s i s t e n t  hyd ra tes .  e R e c r y s t a l l i z e d  f rom aqueous e thano l .  f ~ l t .  mp 319-321- (Re f .  5 

276-277•‹. ! L i t .  5  mp 293-295'. j L 1 t . l  mp 296.297'. 
4. 2780 (Ref.12). 288- {Ref .  14) .  281.5-282' iRef .15) .  BRecrys ta l l l zed  f rom e thano l .  h L l t . 1  mp 
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