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SYNTHESIS AND STUDY OF SOME IMIDAZOLE DERIVATIVES 

III. Chloroacetic Esters of 4(5)-Hydroxymethylimidazole* 
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The preparation of esters of 4(5)-hydroxymethylimidazole with mono-, 
di-, and t~ichloroacerSc acids is described. It has been established that 
in thereaction of imidazoly!methyl chlcroacetate with diethanolamine, 
the latter is alkylated with the imidazolylmethyl part of the ester, 
giving rise to bis(2-hydroxyethyl)aminomethy!imidazole. 

T h e r e  i s  l i t t l e  i n f o r m a t i o n  in  the  l i t e r a t u r e  on e s t e r s  

of 4 ( 5 ) - h y d r o x y m e t h y l i m M a z o l e  [ 2 - 4 ] ~  N e v e r t h e l e s s ,  

t h e s e  c o m p o u n d s  a r e  of d e f i n i t e  i n t e r e s t  p a r t i c u l a r l y  

in  r e s p e c t  of t h e  s t u d y  o f ' t h e i r  b i o l o g i c a l  a c t i v i t y .  

In  t he  p r e s e n L  p a p e r  we  d e s c r i b e  the  s y n t h e s i s  of 

i m i d a z o l y l m e t h y i  e s t e r s  of m o n o c h t o r o a e e t i c  (I), d i -  

c h l o r o a c e t i c  (II),  and  t r i c h l e r o a e e t i c  (II!) a c i d s  by  the  

r e a c t i o n  of t he  c h l o r i d e s  of t h e s e  a c i d s  w i t h  4 ( 5 ) - h y -  

d r o x y m e t h y l i m i d a z o l e .  T h e  h y d r o e h l o r i d e s  of t he  e s -  

t e r s  f o r m  c o l o r l e s s  c r y s t a l l i n e  s u b s t a n c e s  s o l u b l e  in  

w a t e r  a n d  e t h a n o l  and  i n s o l u b l e  in  o t h e r  s o l v e n t s .  

W h e n  a n  a t t e m p t  w a s  m a d e  to u s e  i m i d a z o i y l m e t h y i  
e h l o r o a e e t a t e  (In) to  ob taha  the  i m i d a z o ! y l m e t h y l  e s t e r  

of b i s ( 2 - h y d r o x y e t h y l ) a m i n o a c e t i c  a c i d  (Ib) by  i t s  r e -  

a c t i o n  w i t h  d i e t h a n o l a m i n e ,  t he  l a t t e r  u n d e r w e n t  a l k y i a -  

t i o n  by t he  i m i d a z o l y l m e t h y t  p a r t  of t he  e s t e r  w i t h  t he  

f o r m a t i o n  of b i s ( 2 - h y d r o x y e t h y D a m i n o m e t h y l i m i d a z o l e  

( Ic ) .  

aX=OCOCH2CI 
~Njj o b x = OCOCH~N~Cn.:C~O H h 

, C X = N(C fl2C H,:OPI), 
H ~ d X= N(CH~CH2CI)~ 

T h e  s t r u c t u r e  of t h i s  c o m p o u n d  w a s  c o n f i r m e d  by  t he  

r e s u l t s  of e l e m e n t a r y  a n a l y s i s ,  t h e  a b s e n c e  f r o m  i t s  

IR  s p e c t r a  ( t a k e n  by- V.  E o C h i s t y a k o v  u n d e r  t he  d i r e c -  

t i o n  of M~ M .  K a g a n s l d i )  of a n  a b s o r p t i o n  m a x i m u m  

c o r r e s p o n d i n g  to an  e s t e r  c a r b o n y l  a t  1 7 1 7 - 1 7 5 0  c m  -1, 

and  i t s  c o n v e r s i o n  i n t o  d i ( 2 - . c h l o r o e t h y l ) a m i n o m e t h y l -  

i m i d a z o l e  (Id),  w h i c h  we  h a v e  p r e p a r e d  p r e v i o u s l y  [1Jo 

EXPERIMENTA L 

The 4(5)-lmidazolylmethyl e~tem were obtained by heating 4(5)- 
hydroxyme~ylimidazole hydrochloride with an excess (2.5- to 5-fold) 
of the corresponding acid chloride (7 r  C, 6 hr for I; 30~-40" C, 
1 hr for Ll; and 50~ ~ C~ 2 hx for ILl). The precipitates were washed 
with chloroform, benzene, and acetone, 

Hy4mehlo~de of 4(5)-imtda~lylrnethyl monoehlomacetate (I). 
Yield 97%. Mp 142"~!43 * C (af*er n'eatment with hot acetone). Found~ 

" F o r  communication II, s e e  [1]o 

%: C 33.9; H 3.94, C1 32.81; N 13o42. Calculated for C6HIC1N202 �9 
" HCI, %: C 34.01 H 8.79; C1 33.65; N ].3.27. 

Hydrochlodde of 4(5)-imidazolylmethyl dichloroacetate~{Ll). 
Yield 950]0. Mp 132 ~ C (precipitated with ether from ethanol~c solution). 
Found, 0]0: C 29.81; H 2.65; CI 42.45; N 11.77. Calculated.for 
CslQCI2NsO 2 �9 HCI, %: C 29.32; H 2.81% C1 43.38; N 11.41@: 

Hydrochlodde of 4(5)-imidazolylme~hyl :ttiehloroacetat~Ill). 
Yield 73.5~ Mp 113~ ~ C. Found, %: C 26.65; H 2.16; N 9.97. 
Calculated for CeHsCIsNzO 2 - HCI, 0]o: C 25.71; H 2.14; N 1O.00. 

Alkyla~on of diethano!amine with imidazolylme~ ! monochloro- 
acetate. With gentle heating, 4.02 g (0.04 mole) of trleshylamine and 
5.5 g (0.05 mole) of diethanolaroine in 20 ml of anhydrous ethanol 
were added to 4.3 g (0.02 mole) of I in 50 ml of anhydrous e~anol. 
The mixture was boiled for 7 hr, after which another 2.01 g of triethyl- 

amine  was added. Then it was stirred without heating for 12 hr, and 
after this, with cooling, a current of hydrogen chloride was passed 
through to give a pH of 7-8.  The precipitate of triethylamine and 
diethanolamine hydrochloddes was filtered off. Hydrogen chloride was 
passed through the fiItrate again. At pH 2-1, a resinous product was 
formed which was converted on trituration into resinous crystals of the 
dihydrochloride of bis(2-hydroxyethyl)aminomethylimidazole. 
Mp 153~ ~ C (from anhydrous ethanol). Yield 25~ Found, %: 
C 36.90; H 6.311 C1 26.79; N 15.92. Calculated for CsihsNsO 2 �9 
�9 2HCI, %:C 37.2; H 8.59; CI 27.51; N !6.28. 

Diplomats-yellow crystals. Mp 178%180 ~ C. Found, %: C37.15; 
H 3.27; N 19.63. Calculated for CsHlsNsO 2 �9 2CsH3NsOT, %: 
C 37.32; H 3.26; N 19.60. 

Bis(2-cMoroe• dihydrochloride. This 
was obtained by treating the bis(hydroxyethyl) derivative from the 
preceding synthesis with thionyl chloride [i]. Colorless crystals ~th 
mp 167"-168 * C (from anhydrous ethanol). Found, 0]o: C 31.84;'2H 8.24, 
CI 47.87; N 14.29. Calculated for CsHIsCIzN s �9 2HCI, 0]0: C 32.54; 
H 5.08; C1 48.19; N 14.24%. A mixture with the dihydrochloride 
obtained previously [I] gave no depression of the melting point. 
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