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2,5(4)-Substituted 4 (5)-imidazolones undergo the Mannich react ion with formaldehyde and 
give phosphorylat ion products with phosphorus oxychloride.  The s t ruc tures  of the isolated 
compounds were conf i rmed by IR and UV spect ra .  

In a continuation of our r e s e a r c h  in [1], we attempted to investigate the react ion of 2,5(4)-substituted 
4(5)-imidazolones with formaldehyde and phosphorus oxychloride.  The experiments  demonstra ted that 
2,5 (4)-substituted 4(5)-imidazolones,  in contras t  to the 2-substi tuted derivat ives  [2], do not react  with 
formaldehyde under the conditions of the Knoevenagel condensation but react  smoothly with formaldehyde 
when an equimolecular  amount of dimethylamine is added to give the corresponding products of the Mannich 
react ion.  
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R= C6H3(OCH3)2-3',4', R"= CH3; I R'-- CH3; II P,' =CH(C, H3J2; 
III R'= CH2CH(CH3) 2 

The s t ruc tu res  of I - I I I  were conf i rmed by their  IR and UV spec t ra .  The e lect ronic  absorption spec t ra  
of the s tar t ing imidazolones with a maximum at 280 nm, apparently caused by ~ - ~ *  t ransi t ions  (K band), 
do not change their  cha rac t e r  after  ca r ry ing  out the Mannich react ion;  this attests to the immutabil i ty of 
the imidazolone r ing in I - I I I .  In addition, the presence  of absorption frequencies charac te r i s t i c  for NH and 
C -----O groups (Table 1) and the appearance of new absorption maxima at 1100 cm -1 due to the valence v ibra-  
tions of an unconjugated C = N  bond [3], are  in agreement  with the proposed s t ruc ture  of these compounds.  

IV 

H "NR' 

VI R" =CH/ICH(CH3) 2 V, Yl 

* See [1] for communicat ion III. 
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T A B L E  1. S p e c t r a l  C h a r a c t e r i s t i c s  of I - V I *  

Comp; 

I 

II 
IIl 
IV 
V 

VI 

CH~--N 

1090S 
1095m, b 
ll05m,b 

IR spectra, am -1 

P=O 

1275s 
1280s 

NH 

1585m 
1585m 
1585m 

C=N 

1625m 
1615m 
1610m 
1625 m 
1615m 
1610m 

C=O 

1715s 
1695 S 
1690S 

1680 S 
1690 S 

NH 

3100m, b 
3175m,b 
3150m,b 

UV spectra in 
ethanol, kma x, 
nm (log ~, ) 

280 (4,10) 
276 (4,01) 
278 (4,03) 

* T h e  l e t t e r s  s ,  m ,  and b a r e  a b b r e v i a t i o n s  f o r  s t r o n g ,  m e d i u m ,  
and b r o a d ,  r e s p e c t i v e l y .  

T A B L E  2. Compounds  S y n t h e s i z e d  

Comp, Mp, ~ Empirical formula 

I 138--139 
lI 151--153 

III 141--143 
IV* 224--226 
V 292--294 

VI ~ 298--300 

* Found :  too1. wt .  737. 
Found :  too1. wt .  853. 

CIsH21NsOa 
Cl7H2sNaOa 
C18H27NaO3 
CaH39N~OIoP 
C4~HslN6OloP 
C4~HsrNsOIoP 

C a l c u l a t e d :  
C a l c u l a t e d :  

Found ~ % Calc., % 

c [ .  NIp e l . I N  
61',5 7,1 14,2 --  61,9 7 , 2  14,4 
64,4 8,0 13,4 I 64,1 ~ 13,2 
64,6 7,9 12,41.7= 64,8 12,6 

- -  - -  1 1 , 1 1 4 , ; ~  - -  11,3 
3,9 10,, 
3,7 --  9,6 

t oo l .  wt .  747. 
too l .  wt .  873. 

Yield, 
P 9 

- -  44 
37 

4"~ 41 
62 

3,7 54 
3,6 73 

The  c o r r e s p o n d i n g  p h o s p h o r y l a t i o n  p r o d u c t s  (IV-V) w e r e  ob ta ined  i n s t e a d  of the  e x p e c t e d  c h l o r o  d e r i v -  
a t i v e s  on t r e a t m e n t  of t he  2 , 5 ( 4 ) - s u b s t i t u t e d  4 ( 5 ) - i m i d a z o l o n e s  wi th  p h o s p h o r u s  o x y c h l o r i d e .  

The  IR s p e c t r a  of V-VI  (Table  1) con ta in  a b s o r p t i o n  bands  wi th  m a x i m a  at 1690, 1275, and 715 c m  -~ 
due to  the v a l e n c e  v i b r a t i o n s  of  the  C = O  and P ~ O  g r o u p s  [3] and the  P - N  bond [3]. 

The  IR s p e c t r u m  of IV does  no t  con ta in  an a b s o r p t i o n  band  c h a r a c t e r i s t i c  fo r  the  NH group  but ,  in c o n -  
t r a s t  to  V - V I ,  h e r e  the  a b s o r p t i o n  band  of the C ~ O  g r o u p  v a n i s h e s ,  and a new i n t e n s e  band wi th  a m a x i m u m  
at  1780 c m  - I  a p p e a r s  and can  be a s s i g n e d  to the  v a l e n c e  v i b r a t i o n s  of an e s t e r  g r o u p i n g  of  the  

_ O _ , p < O ~  type  [4]. A l i s t i n g  of  the  c o m p o u n d s  o b t a i n e d  i s  g iven  in  T a b l e  2. 
I I  

O 
E X P E R I M E N T A L  

2- (3 '  ,4 '  - D i m e t h o x y p h e n y l ) - 5  ( 4 ) - m e t h y l - 5 ( 4 ) - d i m e t h y l a m i n o m e t h y l - 4  ( 5 ) - i m i d a z o l o n e  (I). A m i x t u r e  of 
1.3 7 g (0.006 mole )  of  2 -  (3' ,4' - d i m e t h o x y p h e n y l ) - 5  ( 4 ) - m e t h y l - 4  ( 5 ) - i m i d a z o l o n e ,  1 m l  of 20~c aqueous  d i m e t h y l -  
a m i n e ,  0.45 m l  of 36% aqueous  f o r m a l d e h y d e ,  and 7 m l  of a c e t i c  a c i d  was  h e a t e d  to 60 ~ . The  c l e a r  so lu t i on  
was  a l lowed  to s t a n d  at  r o o m  t e m p e r a t u r e  fo r  24 h and m a d e  a lka l i ne  wi th  d i lu te  s o d i u m  h y d r o x i d e .  The  r e -  
su l t i ng  p r e c i p i t a t e  was  f i l t e r e d ,  w a s h e d  wi th  w a t e r ,  and d r i e d  in a v a c u u m  d e s i c c a t o r  o v e r  p o t a s s i u m  
h y d r o x i d e .  C r y s t a l l i z a t i o n  f r o m  b e n z e n e -  abso lu t e  e thano l  (3 : 1) gave  0.62 g of I .  Compounds  II and III  
w e r e  s i m i l a r l y  ob t a ined .  

T r i s  [2- (3' ,4'  - - d i m e t h o x y p h e n y l ) - 5 - i s o b u t y l - 4 - o x o - l - i m i d a z o l y l ] p h o s p h i n e  Ox ide .  A 0 . 3 - m l  s a m p l e  of 
f r e s h l y  d i s t i l l e d  d i m e t h y l a n i l i n e  was  a d d e d  to 1.37 g (0.006 mole )  of 2 - ( 3 ' , 4 ' - d i m e t h o x y p h e n y l ) - 5 ( 4 ) - i s o -  
b u t y l - 4 ( 5 ) - i m i d a z o l o n e  in  5 m l  of d r y  b e n z e n e ,  and 1.5 m l  of p h o s p h o r u s  o x y c h l o r i d e  was  added  wi th  s t i r r i n g  
to  the  coo l ed  m a s s .  The  r e a c t i o n  m a s s  was  then  r e f l u x e d  fo r  3 h.  The  p r e c i p i t a t e  was  f i l t e r e d  and w a s h e d  
f i r s t  wi th  w a t e r  and then  wi th  e t h a n o l .  The  p r e c i p i t a t e  was  i n s o l u b l e  in the  u s u a l  o r g a n i c  and i n o r g a n i c  
s o l v e n t s .  The  m e l t i n g  po in t  of  VI r e m a i n e d  c o n s t a n t  a f t e r  i t  was  w a s h e d  wi th  hot  b e n z e n e  and a c e t o n e .  A 
t o t a l  of 1.06 g of  VI was  o b t a i n e d .  P r o d u c t s  IV and V w e r e  s i m i l a r l y  ob t a ined .  Compound  IV was  p u r i f i e d  
by  c r y s t a l l i z a t i o n  f r o m  d i m e t h y l f o r m a m i d e  (50 : 1). 

The  m o l e c u l a r  we igh t s  w e r e  d e t e r m i n e d  by  the  R a s t  m e t h o d .  The  IR s p e c t r a  of m i n e r a l  o i l  s u s p e n -  
s i o n s  w e r e  r e c o r d e d  wi th  an IKS-12  s p e c t r o m e t e r .  The  UV s p e c t r a  of e thano l  s o l u t i o n s  w e r e  r e c o r d e d  wi th  
an S F - 1 6  s p e c t r o p h o t o m e t e r .  
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