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SYNTHETIC COMMUNICATIONS, zi(3), 443-448 (1991) 

POTASSIUM - FLUORIDE ON ALUMINA - AN EFFICIENT REAGENT 

FOR ISOMERIZATION - OF N-[ 2-( ALKYL/ARY LSULFONYL )ETHYL ] - 

2-METHY L-5-NITRO-1H-IMIDAZOLES 

A K S Bhujanga Rao,  C GUndu Kao and  B B Singh" 

RGD C e n t r e ,  Keck i t t  6 Colman of I n d i a  L i m i t e d ,  
P lo t  1 7 6 ,  SIPCOT I n d u s t r i a l  C o m p l e x ,  

Hosur-6.35 1 2 6 ,  l a m i l  Nadu, I n d i a  

A b s t r a c t  : KF/A1203 has been found to  be an  e f f i c i e n t  r e a g e n t  
fu r  a nea t  i s o m e r i z a t i o n  of 1-[2-(Alkyl/Arylsulphonyl)ethyl]- 
2-methyl-5-nitro-1H-imidazoles t o  t h e  c o r r e s p o n d i n g  4 -n i t ro -  
i s o m e r s  in  more t h a n  90% y i e l d s .  

N-subs t i t u t ed  p r o d u c t s  from 2 -me thy l -4 (  5 ) -n i t ro - lH-  

i rn idazu le  are of g r e a t  u t i l i t y  a s  c h e m o t h e r a p e u t i c  a g e n t s .  

T i n i d a z o l e  and m c t r o n i d a z o l e ,  belonging t o  t h e  5 - n i t r o  s e r i e s ,  

h a v e  been  w i d e l y  used  in  t h e  t r e a t m e n t  of p r o t o z o a l  i n f e c t i o n s  

l i k e  t r icnomuniasis!  3 T h e  4 - n i t r o i s o m e r i c  compouilds a r e  

gaining pna rmaco log ica l  s i g n i f i c a n c e  as  i m m u n o s u p p r e s s a n t s ?  

a 1 d e ti y d c s e n s  i t i z er s 5 
and n i t r o i in i d a z o 1 e s 

a r c  s y n t h e s i z e d  b y  t h e  r e a c t i o n s  of 2 -me thy l -4 (  5 )  - n i t m i m i -  

d a z o l e s  wi th  s u i t a b l e  a l k y l  n a l i d e s ,  s u l f a t e s  o r  t o s y l a t e s .  

Depending on t n e  r-eactiun c o n d i t i o n s ,  e s p e c i a l l y  pH, e i t h e r  

N-a I k y l a  t e d  5-ni t ro-1H-imidazoles  i)r tnc  c o r r e s p o n d i n g  &ni t  r o -  

isomer:;  o r  m i x t u r e s  of b o t h  are  fo rmed?  E x t o n s i v e  work 

d e h y d r ogena s c iilh i b i t o r s ?  pot e n  t i a  1 ra  d i o 

I- a d i o t h e r a  p y s y ne r g is t s 6 N o r  in a 1 1 y t h e  s e 
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444 BHUJANGA R A O ,  GUNDU R A O ,  A N D  S I N G H  

c a r r i e d  out by  us  on t h e  c h e m i s t r y  of ni t rui inidazolcs  h a s  

resu l ted  in  t h e  development  of a new high  y ie ld ing  method 

for t h e  regio-specif ic  prepara t ion  of 4-ni t ro  compounds8 We 

h a v e  recent ly  r e p o r t e d  isomerizat ion of 1-[ 2- (  e t h y l s u l f o n y l )  

ethyll-2-methyl-5-nitro-lH-imidazole (Tin idazole)  to  i t s  4-ni t ro  

isomer? T h i s  isornerization h a s  given b e t t e r  ins ight  into t h e  

metabolism of Tinidazole  and a l s o  opened up  a new route  f o r  

the  s y n t h e s i s  of 4-ni t roisomers  of t h i s  important  c l a s s  of 

compounds. 

We now wish t o  r e p o r t  a reac t ion  using KF-Al203 where 

t h e  isomerizat ion is twenty t imes f a s t e r .  work-up is s i m p l e r  

and y i e l d s  a r e  n e a r l y  quant i ta t ive .  The u t i l i t y  of t h e  reagent  

KF-Al203 a s  a base  in  organic  s y n t h e s i s  is s t e a d i l y  

increasing?' T h i s  p a p e r  d e s c r i b e s  t h e  f a c i l e  isomerizat ion of 

l - [ Z - ( a l k y l / a r y l  sulfonyl)ethyl]-2-methyl-5-nitro-lH-imidazoles to  

t h e  corresponding 4-ni t ro  d e r i v a t i v e s  using potassium f luor ide  

coated on alumina. The reagent is s imply  p r e p a r e d  b y  mixing 

t h e  s u p p o r t  with an aqueous solut ion of potassium f luor ide  and 

then removing water .  T h i s  reagent  smoothly i somer ised  1-[ 2- 

( e t h y 1 s u l  fon y 1 ) e t h y 1 ] - 2 - met h y 1-5-ni t ro-1H- i m i d a z o l e  1 - [ 2 - 
(ethylsulfonyl)ethyl]-2-methyl-4-nitro-lH-imidazole i n  e t h o x y  

ethanol a t  120°C within 15 min. Under t h e  same condi t ions  

use of e i t h e r  potassium f luor ide  or alumina a lone  failed t o  

effect any i somer isa t ion .  To t e s t  t h e  g e n e r a l i t y  of t h i s  

react ion a r e p r e s e n t a t i v e  set of 1-[ Z-(a lkyl /a ry lsu l fonyl  J e t h y  1 +  

2-rnethyl-5-nitro-1H-imidazoles were isorner ised and t h e  r e s u l t s  

have  been tabula ted .  

to  
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POTASSIUM FLUORIDE ON ALUMINA 44 5 

TABLE 

R Y i e l d a t b  

94% 

93% 

9 5% 

a .  A l l  y i e l d s  refer to  i so la ted  y i e l d s .  

b. P r o d u c t s  were c h a r a c t e r i s e d  using s p e c t r a l  methods ( 'H 

l3 C - N M R  1 .  

Exper imenta l  

KF-Alumina Reagent 

To a s t i r r e d  solut ion of potassium f l u o r i d e  ( 4 0  g )  i n  

water  (300 ml) is a d d e d  neut ra l  alumina (60-80 mesh,  60 g )  

and s t i r r e d  for 4 h .  Water is then e v a p o r a t e d  under  reduced  

p r e s s u r e  in  a r o t a r y  e v a p o r a t o r  keeping t h e  t e m p e r a t u r e  around 

6OOC. Then t h e  f lask  is h e a t e d  a t  130°C-1350C under  vacuum 

(-5 m m )  for 6 h ,  y i e l d  100 g .  

lsomerizat ion of 1-[Z-( ethylsulfonyl)ethyl]-Z-rnethyl-5-nitro- 

1H-imidazole - typical procedure 

To a s t i r r e d  suspension of KF-A1203 reagent  (100 mgs) i n  
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446 B H U J A N G A  RAO, GIJNDU RAO, A N D  S I N G H  

2-ethoxyethanol  ( 1 0  ml)  heated a t  1 2 0 ° C  was added  l - ( Z - ( e t h y l -  

sulfonyl  )ethyl]-2-methyl-5-nitro-lH-imidazole (1 g )  . The 

react ion was complete  within 1 5  min. a s  monitored by TLC. 

The react ion mixture  was cooled ,  f i l t e r e d  and evapora ted  to 

d r y n e s s  under vacuum to get  l-[2-(ethylsulfonyl)ethyl]-2-methyl- 

4-nitro-1H-imidazole ( 0 . 9 4  g )  . m. p .  136-139OC ( repor ted ' '  rn. p. 

130-134OC). 
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