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The b romine  a tom is not labi le  e i ther  in 5 - b r o m o - l - e t h y l b e n z i m i d a z o l e ,  its 6-n i t ro  de r i v -  
a t ive,  the i s o m e r i c  6 - b r o m o - 5 - n i t r o  compound, nor  in the benz imidazol ium sa l t s  der ived  
t he r e f rom.  The s i m i l a r l y  const i tuted 4 - b r o m o - 3 - n i t r o t r i m e t h y l p h e n y l a m m o n i u m  sal t  fa i r ly  
read i ly  exchanges  its b romine  a tom for  an a ry lamino  group. 

We have shown exper imen ta l ly  that the halogen a tom in 5 - b r o m o - l - e t h y l b e n z i m i d a z o l e  (I) is not r e -  
p laced  by a lky l (a ry l )amino  groups ,  even under s e v e r e  conditions. As a r e su l t  of the s tabi l i ty  of the b romine ,  
he te ry la t ion  of benz imidazole  with I was unsuccessfu l  (see [1]). React ion of I with butyll i thium and with 
meta l l i c  po t a s s ium [2] fai led to r ep lace  the bromine .  Thus alkylat ion of the NH of the imidazole  r ing of I, 
l ike the d imethylamino group in the p-pos i t ion  of the benzene r ing [3, 4], g rea t ly  reduces  the labi l i ty  of the 
b romine  atom. 

The reac t iv i ty  of the b romine  in I was not i nc reased  by introducing a n i t ro  group into the 6-posi t ion 
(l'I). Its labi l i ty  in 6 - b r o m o - 5 - n i t r o - l - e t h y l b e n z i m i d a z o l e  (III) is also low. This is apparent ly  due to the 
in te r rupt ion  of the conjugation of the 5 - 6  bond of the benz imidazole  nucleus [5, 6]. 

Nor is the labi l i ty  of the halogen a tom in the benzene r ing of benz imidazole  inc reased  by quaternizing 
the imidazole  ring. Although the t r i m e t h y l a m m o n i u m  group in the p-pos i t ion  of V cons iderably  i nc rea se s  
the 
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mobil i ty  of the halogen (we have found that  exchange of b romine  for  the phenylamino group in the qua te rnary  
sal t  V takes  place  even in boiling alcoholic solution),  the benz imidazo l ium sal t  IV does not r eac t  with ani-  
line even at 180 ~ C (the b romine  a tom in the s t a r t ing  3 -n i t ro -4 -b romod ime thy lan i l i ne  [7] is s table ,  and is 
not r ep laced  by the phenylamino group on boiling in aniline). 

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

5 - B r o m o - l - e t h y l b e n z i m i d a z o l e  (I). This was synthes ized  by the Sandmeyer  reac t ion  f r o m  5 - a m i n o - 1 -  
e thylbenzimidazole ,  the copper  complex  which s epa ra t ed  at f i r s t  being decomposed  with sodium sulfide,  
then fu r the r  t r e a t m e n t  was c a r r i e d  out as in [8]. The compound failed to r e a c t  with aniline,  d imethylamine ,  
or  o ther  amines  in the p r e s ence  of copper  sa l t s  at 190~ 

5 - A m i n o - 6 - n i t r o -  (VII) and 5 - N i t r o - 6 - a m i n o - l - e t h y l b e n z i m i d a z o l e  (VIII). Crys ta l l ine  sodium sulfide 
15.5 g (78 mmole)  and 2.5 g (78 mmole)  of sulfur  were  d issolved with heating in 50 ml  of wate r ,  and a so lu-  
t ion of 10.6 g (45 mmole)  of 5 ,6 -d in i t r o - l - e thy lbenz imidazo l e  (VI) in 70 ml  of ethanol (obtained by reac t ing  
5 ,6-d in i t robenzimidazole  [9] with ethyl  iodide and alkali) was added. The mix tu re  was boiled for  2 hr ,  then 
cooled,  and the orange c r y s t a l s  which s epa ra t ed  were  f i l te red  off and r e c r y s t a l l i z e d  twice f rom ethanol to 
give 5.8 g (74%), mp 183-202 ~ C. 

A 2 .5-g  mix tu re  of the i s o m e r s  was d isso lved  in ch lo ro fo rm,  and sepa ra t ed  by ch romatography  on an 
a lumina column to give 1.42 g of VIII, mp 206-207 ~ C, and 0.64 g of VII, mp 185-186 ~ C. The s t r u c t u r e  of 
VIII was es tab l i shed  by e l iminat ion of the amino group by diazot izat ion,  which gave a compound, mp 131- 
132 ~ C [10], which was identical  with 5 - n i t r o - l - e t h y l b e n z i m i d a z o l e .  The re fo re  the compound with mp 206-  
207 ~ C was VIII,  and that  with mp 185-186 ~ C mus t  be ass igned s t ruc tu re  VII. 

5 - B r o m o - 6 - n i t r o -  (ID and 5 - N i t r o - 6 - b r o m o - l - e t h y l b e n z i m i d a z o l e  (III). These  were  obtained by 
diazot izing VII and VIII, r e s pec t i ve l y ,  in HBr,  followed by heating with cuprous bromide .  The double sa l t s  
of II and III with cuprous  b romide  were  decomposed  with excess  ammonia  or  sodium sulfide. The bromine  
a tom is these  compounds did not undergo r e p l a c e m e n t  on prolonged heating (10-20 hr) with aniline,  benzyl -  
amine  or  p iper id ine  in d ime thy l fo rmamide  in the p r e sence  of copper  sa l ts .  

5 - B r o m o - 6 - n i t r o - l , 3 - d i m e t h y l b e n z i m i d a z o l i u m  Iodide (IV). A mix tu re  of II and III,  obtained by the 
Sandmeyer  reac t ion  on pa r t i a ly  reduced VI, was fused with ethyl p- to luenesulfonate  at 140 ~ C. The mel t  
was t r i t u r a t ed  with e ther ,  and the sal t  was f i l t e red  off, mp 227 ~ C (from water) .  The sal t  was dissolved 
in a smal l  volume of hot water ,  and an excess  of a concent ra ted  solution of po tass ium iodide was added, 
giving 74% of yellow needles ,  mp 255 ~ C ( f rom water) .  Found, %: C 31.00; H 3.01; N 10.06. Calculated for  
CllH13BrIN302, %: C 31.01; H 3.08; N 9.86. 

3 - N i t r o - 4 - b r o m o p h e n y l t r i m e t h y l a m m o n i u m  Benzenesulfonate  (IX). A mix tu re  of 4 - b r o m o - 3 - n i t r o -  
N,N-dimethylani l ine  [11] and methyl  benzenesulfonate  (10% excess)  was fused on an oil bath at 13 0-140 ~ C 
for  2 hr .  Af ter  cooling, the mix tu re  was t r i t u ra t ed  and washed with hot benzene to give 70% of co lo r l e s s  
c r y s t a l s ,  mp 218-219 ~ C (decomp, f r o m  methanol  with ether) .  Found, %: N 6.66. Calculated for  CisHlTBr- 
N205S, %: N 6.71. 

3 -N i t ro -4 - a n i l i nopheny l t r i m e t hy l am m on ium Benzenesulfonate  (V). A solution of 2.15 g (5 mmole)  of 
IX, 0.93 g (10 mmole)  of anil ine,  and 0.7 g (5 mmole)  of sodium aceta te  in 15 ml  of ethanol was boiled for  
8 hr .  After  dist i l l ing off mos t  of the alcohol,  10 ml  of wa te r  was added, and the aniline was dist i l led off in 
a cu r r en t  of s t eam.  Yellow pla tes  s e p a r a t e d  on cooling, mp 233 ~ C (decomp, f r o m  alcohol with ether) .  
Yield 1.15 g (52%). Found, %: N 9.88. Calculated for  C2~Hz~N3OsS , %: N 9.78. 
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