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A NZ! ROUTE FOX SYN'l'HESIS OF n ( o r  51 PROFfLIMIDAZOLE 
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C h e d c a l  L a b o r a t o r i e s ,  M.? ! . I .En~ inee r ln~  Co l l ege ,  

Al lahdad-211004,  I n d i a  

A b s t r a c t  - Ethy l  1 - e t h y l - 3 - p h t h a l i m i d o a c e t a t e  rias prep-  

a r e d  by condensa t l cn  of e t h y l  3-p'lthalidrloacetoacetate and 

ace ta ldehyde  f o l l o r e d  by r e d u c t i o n .  The s u b s t i t u t e d  ace-  

t o a c e t a t e  was hydzolysed by dil.HC1 and t h e  corresponding 

aminoketone t r e a t e d  wi th  potass ium t h l o c y a n a t e  t o  y i e l d  

2-mercapto-4 ( o r  51-propyllmidazole.  The l a t e r  was o x i d i s e d  

t o  t h e  corresponding imidazole .  

Imidazole  and i ts derivatives a r e  of i m n s e  s i y n l f r c a n c e  a s  they  e x h i b i t  d i f t e -  

r e n t  b i o l o g i c a l  and t h e r e f o r e ,  it was thought  worthi.!hlle t o  

extend t h e  p rev ious  work1'' on such derivatives from t h e s e  laboratories. 

For p r e p a r a t i o n  of 4 ( o r  5 )  p ropy l imidazo l ,  e t h y l  3-phthalimldoacetoacetata 
13 

was condensed w i t h  ace ta ldehyde ,  employing Knoevenagel type  of reaction, i n  

equ i rmla r  anwunts i n  presence  of p i p e r l d l n e  us ing  sodium d r i e d  benzene a s  

s o l v e n t ,  t o  y i e l d  e t h y l  e t h y l i d e n e - 3 - p h t h a l i n i d o a c e t a t e  ( 1 )  (m.2.75.5-76O; 

y i e l d  6 0 . 5 2 ) .  1 was reduced by raney  n i c k e l  to g e t  e t h y l  1-e thyl-3-phthnl~rni -  

d o a c e t o a c e t a t e  ( 2 ) .  whlch was r e c r y s t a l l i s e d  from e t h a n o l ,  m.p. 70°; y i e l d  62X. 

(Found C 52.1; H 4.9; N 4.46. C a l c u l a t e d  f o r  CI6HI7OgN C, 63.3: H ,  5.6; N ,  

4 .41%). I t  i s  s o l u b l e  i n  hot  e t h a n o l ,  g l a c l a l  a c e t i c  a c l d ,  e t h e r  and benzene 

and g i v e s  a r ed  c o l o u r  with f e r r l c  c h l o r i d e .  

2  ( 7 . 6  g . )  was hydrolysed wi th  30% HCl f o r  3 hours  till t h e  e s t e r  had d l s so lved .  

on c o o l i n g  most of t h e  p h t h a l l c  a c i d  was seA=rated.  ? r e c ~ p i t a t e d  p h t h a l l c  

a c l d  was f i l t e r e d  and t h e  f i l t r a t e  was evapora ted  t o  d ryness  under rediiced 

p r e s s u r e .  lilijhly hygroscopic  h y d r o c h l o r i i s  o f  t h e  aminoickllne was ob t . i i r rd .  

which was d i s s o l v e d  i n  e t h a n o l  and precipitated w i t h  e t h e r .  The p r e c l u i t a t e  

was q u i c k l y  f i l t e r e d  and d l s s o l v e d  i n  wa te r  ( l o  c.c.1.  KCPIS ( 3  9 . 1 ,  d l s so lved  

i n  wa te r  ( 4  c .c .1  was then added and t h e  mix tu re  was hea ted  on a  water  bath  

f o r  two hours .  I t  was s lowly evapora ted  t o  d ryness  and t h e  r e s i d u e  was Cissolved 



i n  w r r n  u a t e r  ( 5 0  c.c.) a n d  t r e a t e d  with a s a t u t a t e d  s o l u t i o n  o f  mercuric ace-  

t a t e  till the  p r e c ~ p i t a t i o n  was c o w 1 , s t e .  The l i g h t  ye l l - '  c o l o u r e d  p r e c i p i -  

t a t i o n  ~ r a s  c o n p l a t e .  The light y e l l e d  c o l o u r e d  p r e c i p i t a t e  o f  m e r c u r y  complex 

of  2-m?rcapto-4 ( o r  5 )  n-pro?y l imadazole  i ias su.s.pended i n  v a t e r  ( 2 5  C.C.  1, made 

a c i d i c  w i t h  HC1 ( a i l . ) ,  and HZS gds p a s s e e .  Mercury  s u l p h i d e  was f l l t e r e d  and 

washed t u l c e  w i t h  5 C.C. p o r t l o n s  of  w a t e r .  The c o m i n e d  f i l t e r a t e  and wash ings  

were t r e a t e d  w i t h  c n a r c o a l  and f i l t e r e d .  The c l e a r  f i l t e r a t e  was e v a p o r a t e d  t o  

d r y n e s s  when h y d r o c h l o r i d e  of  2-mercapto-4 ( o r  5 )  n - p r o p y l i m i d a z o l e  ( 3 )  was 

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

e t h a n o l  a n d  n e u t r a l i s e d  w i t h  a l c o h o l i c  KOH. P r e c i p i t a t e d  KC1 was f i l t e r e d  and 

t h e  f i l t e r a t e  c o n c e n t r a t e d  f o r  c r y s t a l l i s a t i o n ,  m.p. 1 8 3 . 5 ~ .  y i e l d  2.4 g .  (Found 

N ,  1 9 . 2 2 ,  S ,  22.61 c a l c u l a t e d  f o r  C6H10N2S N,  19.72; S ,  22.54%). 

3 was o x l d l s e d  by f e r r i c  c h l o r l d e  ( 2 5  g.) when 4 ( o r  5 )  n - p r o p y l  i rn idazo le (  4 1, 

m.p. 66.8O. was o b t a l n e d  i n  q u a n t i t a t i v e  y i e l d .  (Pound C, 66.1: H, 9.28: N .  

25.99 calculated f o r  C6 H 1 0 ~ 2  C, 65.46;  : f ,  9.09; N ,  25.45%).  H y d r o c h l o r i d e  

m.2. 120°; p i c r a t e ,  m.3. 1 7 8 . 5 ~ .  s t r u c t u r e  was f u r t h e r  conf i r r red  b y  compar ing  

w i t h  a u t h e n t i c  sarlole12 ( m.2. 66.b0) .  

Thus f o r  t'le f i r s t  t i n r  t h e  ester 1 h a s  s u c c e s s f u l l y  been  u t i l i z e d  t o  p r e p a r e  

4 ( o r  5 )  n - ? r o p y l i m i d a z o l 5  i n  e x c e l l e n t  y i e l d  and t h e  p r o c e d u r e  can  s c h e m a t i -  

c a l l y  be r e p r e s e n t e d  a s  f o l l o w s  : 

i e r i d i n e  C6H4 (C~O)2PlCH2C0 CH 2 COO C2Y5  + CH3CH0 *--+ C6H4(C0 )2MCH2C0 C COOC2H5 
II 
CH. CHJ 

1 

K r N  S Rx%!!ij C6H4 (C0)2N CH2C0 CH COOC2H5 301/. > CH3CH2CH2C0 N2NH2 --) 

I 

3 4 

A~i:nov~l7d"?m~:l t  - a u t h o r s  a r e  t h a n k f u l  t o  C S I R ,  Ner' E l i i  f o r  f i n d n c i a l  -- . -- 
a s s i s t a n c e  p r o v i d e d .  
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