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The  r e a c t i o n  of  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  v a r i o u s  a c y l a t i n g  agen t s  was  s tud ied ,  
and  i t  w a s  e s t a b l i s h e d  tha t  the  r e a c t i o n  m e d i u m ,  the  n a t u r e  of  the  a c y l a t i n g  agent ,  and the  s u b -  
s t i t u e n t  (R') in  the  5 ( 4 ) - p o s i t i o n  of the  i m i d a z o I e  r i n g  a f fec t  the  a c y l a t l o n  p r o c e s s .  

2 , 5 (4 ) -Subs t i t u t ed  4 ( 5 ) - i m i d a z o l o n e s  a r e  p o t e n t i a l  t a u t o m e r s  and m a y  be found in s e v e r a l  t a u t o m e r i c  
f o r m s  tha t  have  d i f f e r e n t  c a p a c i t i e s  fo r  a c y l a t i o n .  

I~ /OH ~..~jO ~r /OH 

' \ R '  , ,  , N - - R '  

C A B 

A c c o r d i n g  to  the  a s s e r t i o n  of C h a m b o n  and B o u c h e r l e  [2], the  u s e  of a l i p h a t i c  and a r o m a t i c  ac id  a n -  
h y d r i d e s  as  a c y l a t i n g  agen t s  g i v e s  N - a c y l  d e r i v a t i v e s  of 4 ( 5 ) - i m i d a z o l o n e .  Th i s  op in ion  does  not  a g r e e  
wi th  o t h e r  da ta  [3] in which  the  s t r u c t u r e s  of O - a c y l  d e r i v a t i v e s  a r e  ass igned,  to the  p r o d u c t s  of a s i m i l a r  
r e a c t i o n .  A c i d  c h l o r i d e s  w e r e  u s e d  in [2] for  the  a c y l a t i o n  of  4 ( 5 ) - i m i d a z o l o n e ,  and d i a c y l  d e r i v a t i v e s  a r e  
i s o l a t e d  in th i s  c a s e .  

We have  found tha t  p r o d u c t s  wi th  d i f f e r e n t  s t r u c t u r e s  - I ,  II ,  and III,  IV, r e s p e c t i v e l y ,  a r e  ob ta ined  by  
the  t r e a t m e n t  of 5 ( 4 ) - m e t h y l - 4  ( 5 ) - i m i d a z o l o n e s  wi th  c a r b o x y l i c  a c id  a n h y d r i d e s  and c h l o r i d e s  v ia  the  
m e t h o d  in  [2]. 

N _ ~  o 

R" \R"  I \R" 
Vl COR"' COR"' u165 

III-V I, II 

R = CsHa (OCH3) 2-3',4' 
I R'=H, R"=R'"=CH3; II R'=H, R"=CHa, R"=CoHs; III R"=R"=CHa; IV R"=CHa, 
R'=CsHs; V R"=CH3, R'=p-NO2C6H4; VI R'=H, R"=CH3, R'"=C6Hs; VII R'=H, 
R"=CH(CHa)2, R'"=CHa; VIII R'=H,_ R"=CH(CHa)~, R'=C6H5; IX R'=H, 
R"=CH(CHa)2, R"=B-NO2C~H4; X R'=H, R"=CH2CH(CHa)~, R'"=CHo; Y.I R'=H, 
R'=CH2CH(CH3)z R"=C6Hs; XII R'=H, R"=CH2CH (CHo) 2, R"=p-NO2C6H4; 
XIII R'=R"=CHa, R"'=CsHs; XIV R'=CHa, R"=C2Hs, R"=C6H~. 

In  t he  IR s p e c t r a  of  I and II ,  t he  a b s o r p t i o n  bands  in  the  NH r e g i o n  va n i sh ,  and bands  c h a r a c t e r i s t i c  
fo r  the  e a r b o n y l  g r o u p  a p p e a r  at 1715-1720 cm-~ ;  th i s  m a k e s  i t  p o s s i b l e  to c o n s i d e r  t h e s e  compounds  to be 
N - a c y l  d e r i v a t i v e s  of 4 - i m i d a z o l o n e .  A b s o r p t i o n  bands  (two each)  of e s t e r  (1785, 1760 c m  - t )  and t e r t i a r y  
a m i d e  (1685, 1680 c m  -1) g r o u p s  a r e  o b s e r v e d  in the  IR s p e c t r a  of HI and IV.  

* See  [1] fo r  c o m m u n i c a t i o n  I I .  
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T A B L E  1. A c y l  D e r i v a t i v e s  of  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  

Comp. 

I 
II 

IlI 
IV' 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

XIII 
XIV 

Mp, ~ 

178--179 
218--2t9 
141--142 
208--210 
204--205 
116--118 
177~f79 
197~198 
189--191 
187 "188 
201--202 
234--235 
166--168 
195--196 

Empirical 
formula 

CI4HI6N204 
C19HIsN204 
C16HIaN~Os 
C26H22N~Os 
C26H2oN409 
CIgH~sN204 
CI6H~oN204 " 
QelH22N204. 
C~H21N306 
CLTH22N204 
C~H~4N204 
C22Hz3N306 
C22H2oN204 
C21H22N204 

Found ,% 
S.% 

10,2 
8,2 
8,7 
6,5 

10,3 
8,4 
9,1 
7,8 

10,0 
8,9 
7,4 
9,7 
9,3 
7,7 

I Mol. wt 
Calc.,% 

N, % Mol. wt 

10,1 272,6 
8,3 338,2 
8,8 
6,3 442,1 

10,5 
8,3 338,2 
9,1 
7,6 366,4 

10,1 411,2 
8,8 
7,4 380,2 
9,9 425,4 
9,2 
7,7 

Yield, % 

67 
74 
56 
63 
48 
51 
74 
74 
64 
92 
88 
93 
55 
58 

S e h o t t e n -  Baum ann a c y l a t i o n  of  5 ( 4 ) - m e t h y l - 4  ( 5 ) - i m i d a z o l o n e  gave  VI - a d e r i v a t i v e  of eno l  f o r m  B. 
The  IR s p e c t r u m  of VI c o n t a i n s  a b r o a d ,  weak  band  at 3400 e m  -1 and a band wi th  a m a x i m u m  at 1740 c m  -I  
due to e s t e r  g r o u p  v i b r a t i o n s .  In add i t i on  to the  above a b s o r p t i o n  bands ,  t h e r e  a r e  i n t e n s e  bands  wi th  a 
m a x i m u m  at 1690 c m  - t  a s s o c i a t e d  wi th  th  e d e v e l o p m e n t  of an i n t r a m o l e c u l a r  h y d r o g e n  bond.  In fac t ,  the  
d i f f e r e n c e  VCO - VCO.. .N H = 1740 - 1690 = 50 c m  -1 i s  in c o m p l e t e  ag reeme .n t  wi th  the  sh i f t  of the  e s t e r  

g r o u p  a b s o r p t i o n  band  to  the  l o w - f r e q u e n c y  r e g i o n  du r ing  the  f o r m a t i o n  of an i n t r a m o l e c u l a r  h y d r o g e n  bond 
[4,5]. 

A t t e m p t s  to  ob t a in  O - a c y l  d e r i v a t i v e  f o r m  B v ia  the  m e t h o d  in [2] t h r o u g h  the o r g a n o m a g n e s i u m  c o m -  
pound d id  not  g ive  the  expec t ed  r e s u l t s ;  on ly  N - a c y l a t l o n  p r o d u c t s  (I, II) w e r e  i s o l a t e d .  

The  r e s u l t s  of the  a c y l a t i o n  of 4 ( 5 ) - i m i d a z o l o n e  con ta in ing  an i s o p r o p y l  o r  i sobu ty l  g roup  in the  5(4)-  
p o s i t i o n  w e r e  e x t r e m e l y  p e c u l i a r .  M o n o a c y l  d e r i v a t i v e s  of f o r m  B w e r e  a l w a y s  i s o l a t e d  in t h e s e  e x p e r i -  
m e n t s  when v a r i o u s  a c y l a t i n g  agen t s  in  v a r i o u s  m e d i a  ( inc luding  S c h o t t e n - B a u m a n n  acy la t ion )  w e r e  u s e d .  
The  a b s o r p t i o n  bands  in the  NH and C ~ O  r e g i o n s  v a n i s h  in the IR s p e c t r a  of the  c o m p o u n d s  ob t a ined  (VII- 
XIV), and a b s o r p t i o n  bands  c h a r a c t e r i s t i c  fo r  the  e s t e r  g r o u p  a p p e a r  at  1745-1785 c m .  C o m p o u n d s  XIII  and 
XIV, f o r  which  the f o r m a t i o n  of  f o r m  C is  e x c l u d e d  and which  we u s e d  as  m o d e l  c o m p o u n d s ,  a r e  of  s p e c i a l  
in te  r e  s t .  

The  a n o m a l o u s  b e h a v i o r  of 2 -  (3' ,4' - d i m e t h o x y p h e n y l ) - 5  ( 4 ) - i s o p r o p y l -  o r  5 ( 4 ) - i s o b u t y l - 4  ( 5 ) - i m i d a z o l o n e s  
can  a p p a r e n t l y  be e x p l a i n e d  by  s h i e l d i n g  of t he  r e a c t i o n  c e n t e r  at the  1 - p o s i t i o n  by  the  bu lky  g r o u p  in the 
5 ( 4 ) - p o s i t i o n  and a l so  by  the  e x t r e m e l y  low l a b i l i t y  of  the h y d r o g e n  in the  5 ( 4 ) - p o s i t i o n  as  a c o n s e q u e n c e  of 
the  p o s i t i v e  i n d u c t i v e  e f fec t  of the  g r o u p .  

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

l - A c e t y l - 2 - ( 3 ' , 4 ' - d i m e t h o x y p h e n y l ) - 5 - m e t h y l - 4 - i m i d a z o l o n e  (I). A t o t a l  of 2.34 g (0.01 m o l e )  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  (XV) was  r e f l u x e d  in 10 m l  (0.105 mole )  of a c e t i c  a n -  
h y d r i d e  fo r  30 m i n  and c o o l e d .  The  r e s u l t i n g  c r y s t a l s  w e r e  f i l t e r e d ,  w a s h e d  wi th  10-15 m l  of e t h e r ,  and 
c r y s t a l l i z e d  f r o m  60% e thano l  to  g ive  1.85 g o f  I .  

C o m p o u n d s  III ,  VII ,  VIII ,  X, XI, and XIV w e r e  s i m i l a r l y  ob t a ined .  Dioxane  was  u s e d  as  the  so lven t  fo r  
a c y l a t i o n  wi th  b e n z o i c  a n h y d r i d e .  

1 - A c e t y l - 2 - ( 3 ' , 4 ' - d i m e t h o x y p h e n y l ) - 5 - m e t h y l - 4 - a c e t o x y i m i d a z o l e  (III). A c e t y l  c h l o r i d e  [1.5 m l  (0.02 
mole ) ]  was  a d d e d  to 2.34 g (0.01 mole)  of XV in 8 m l  of  d r y  p y r i d i n e ,  and the m i x t u r e  was  r e f l u x e d  on a 
w a t e r  ba th  wi th  v i g o r o u s  s t i r r i n g  fo r  2 h. The  c r y s t a l s  t ha t  f o r m e d  on coo l ing  w e r e  f i l t e r e d  and w a s h e d  
wi th  i ce  w a t e r .  The  p r o d u c t  was  r e c r y s t a l l i z e d  twice  f r o m  70% e thano l  to g ive  1.78 g of III .  

C o m p o u n d s  IV, V, VII-X-IV w e r e  s i m i l a r l y  ob t a ined .  

2 - ( 3 ' , 4 ' - D i m e t h o x y p h e n y l ) - 4 - m e t h y l - 5 - b e n z o y l o x y i m i d a z o l e  (VI). A 2.34 g (0.01 mole)  s a m p l e  of XV 
was  d i s s o l v e d  in 15 m l  of 2% NaOH, 1.5 m l  (0.012 mole )  of  be nz oy l  c h l o r i d e  was  added  to the  s o l u t i o n  wi th  
v i g o r o u s  s t i r r i n g ,  and the  m i x t u r e  was  s t i r r e d  at  r o o m  t e m p e r a t u r e  fo r  3 h.  The  o i l  tha t  s e p a r a t e d  b e g a n  
to c r y s t a l l i z e  on s t a n d i n g  fo r  24 h.  The  r e a c t i o n  p r o d u c t  was  f i l t e r e d ,  w a s h e d  with  w a t e r ,  and c r y s t a l l i z e d  
f r o m  e thano l  to  g ive  1.72 g of VI.  
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Compounds X and XIV were  s i m i l a r l y  obtained. 

The c h a r a c t e r i s t i c s  of the compounds obtained are  p resen ted  in Table  1. The molecu la r  weights were  
de te rmined  by the Ras t  method.  The IR s pec t r a  of mine ra l  oil suspensions  were  r eco rded  with an IKS-12 
s p e c t r o m e t e r .  

1o 
2, 
3. 
4. 
5. 
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