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1 - A l k y l b e n z i m i d a z o l e s  and 1 - b e n z y l b e n z i m i d a z o l e  r e a c t  with pheny l sod ium to fo rm the 
c o r r e s p o n d i n g  2 - sod io  d e r i v a t i v e s .  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  does not  r e a c t  with 
pheny l -  and a m y l s o d t u m .  The me ta l l a t i on  of 1 - a r y l b e n z i m i d a z o l e s  wi th  phenylsod ium 
is  a p p r e c i a b l y  c o m p l i c a t e d  by s ide  p r o c e s s e s .  A path  for  the p r e p a r a t i o n  of 2 - s o d i o - 1 -  
a r y l b e n z i m i d a z o l e s  f rom 1 - a r y l b e n z i m i d a z o l e s  and o - a n i s y l s o d i u m  is p roposed .  Some 
t r a n s f o r m a t i o n s  of the o rganosod tum compounds  of N - s u b s t i t u t e d  b e n z i m i d a z o l e s  were  
s tud ied .  

This  pape r ,  which is a cont inuat ion of the r e s e a r c h  in [1], is  devoted to the syn thes i s  and s tudy of the 
t r a n s f o r m a t i o n s  of o rganosod ium compounds of N - s u b s t i t u t e d  b e n z i m i d a z o l e s .  

It is  known that  N - s u b s t i t u t e d  b e n z i m i d a z o l e s  a r e  m e t a l l a t e d  by the act ion of o rgano l i th ium compounds  
and a l so  add e i t h e r  the m e t a l l a t i n g  agent  o r  the 2 -1 i th iobenz imidazo le  f o r m e d  to the C = N  bond [2-4]. We 
have found that  1 - a l k y l b e n z i m i d a z o l e s  and 1 - b e n z y l b e n z i m i d a z o l e  r e a c t  with pheny l sod ium to fo rm p r i m a r i l y  
2 - sod io  d e r i v a t i v e s ,  while  the y ie ld  of o rgan osod ium compounds  of 1 - a r y l b e n z i m i d a z o l e s  does  not exceed  
40% (Table 1). 

I t  was found by m e a n s  of compe t i t i ve  m e t a l l a t i o n  that  1 - a r y l b e n z i m i d a z o l e s  a r e  w e a k e r  C - H  ac ids  
than 1 - a l k y l b e n z i m i d a z o l e s .  T r e a t m e n t  of a m i x t u r e  of 1 - p h e n y l -  and 1 - m e t h y l b e n z i m i d a z o l e s  with phenyl -  
sod ium g ives  p r i m a r i l y  2 - s o d i o - l - m e t h y l b e n z i m i d a z o l e  (I). However ,  the chief  r ea son  for  the r e d u c e d  
c a p a c i t y  of 1 - a r y l b e n z i m i d a z o l e s  for  m e t a l l a t i o n  at  the 2 pos i t ion  is  a p p a r e n t l y  the weakening of the a r o -  
m a t i c  c h a r a c t e r  of the b e n z i m i d a z o l e  r ing  as  a consequence  of i ts  conjugat ion with the N-subs t i t uen t ,  by 
v i r tue  of which addi t ion r e a c t i o n s  at  the C = N  bond, which l ead  to a be nz imida z o l i ne  s y s t e m ,  become  d o m i -  
nan t .  This  a s sumpt ion  is  c o n f i r m e d  by the fact  that  the tendency  for  r e p l a c e m e n t  of hydrogen  by m e t a l  in-  
c r e a s e s  both in the c a s e  of 1 - m e s i t y l b e n z i m i d a z o l e  in which the angle  between the plane of the b e n z i m i d -  
azo le  f r a g m e n t  of the m o l e c u l e  and the plane of the N - subs t i t ue n t  is  g r e a t e r  than in the o t h e r ' l - a r y l b e n z -  
i m i d a z o l e s *  p r e s e n t e d  in Table  1, and when phenylsod inm is  r e p l a c e d  by a l e s s  nuc leophi l i c  r eagen t ,  o-  
a n i s y l s o d i u m ,  for  e x a m p l e .  

An anomalous  p r o p e r t y  was o b s e r v e d  for  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 t  does  not  give an o r g a n o -  
sod ium compound even on p ro longed  act ion of pheny l sod ium and a m y l s o d i u m ,  al though it  would s e e m  that  
b r o m i n e ,  whose - I  ef fec t  exceeds  the +M effect ,  should p romo te  de t achmen t  of a proton f rom the C (2) a tom;  
no r  do r e a c t i o n s  with the pa r t i c i pa t i on  of a b r o m i n e  a tom and the C = N  bond o c c u r .  It is r e m a r k a b l e  that  
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  is i n e r t  a l so  in o ther  c a s e s .  Thus,  in c o n t r a s t  to 1 - a l k y l b e n z i m i d a z o l e s ,  it  
does  not  r e a c t  wi th  sod ium amide  and p o t a s s i u m  m e t a l  [5, 6]. 

* 1 - A r y l b e n z i m i d a z o l e s  a r e  not  c o p l a n a r  as  a consequence  of ove r l app ing  of the r ad iu s  of the hydrogen  
a tom or  of a subs t i tuen t  in the or tho  posi t ion of the N - a r y l  g roup  and the r a d i u s  of the hydrogen a tom in the 
7 pos i t ion  of the b e n z i m i d a z o l e  r i n g .  If the N - a r y l  group conta ins  one or tho  subs t i tuen t ,  the conformat ion  
in which the r a d i i  of the hydrogen  a toms  o v e r l a p  i s  e n e r g e t i c a l l y  m o r e  f a v o r a b l e .  
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TABLE 1. M e t a l l a t i o n  1 - R - B e n z i m i d a z o l e s  wi th  P h e n y l s o d i u m  and 
o - A n i s y l s o d i u m  

CH~ 
C~H~ 
n-CsH7 
i-CaH7 
n-C4H9 
CH~C6H~ 
C~Hs 
4-CH~C~H4 
2-CH~C~H~ 
2,4,6-(CH,)~C6H2 

Empirical I 
formula of cop- 
per salt of theN- I 
substituted benz~ 
limidazole-2- i 
carboxylic acid i 

CIsHI4N404Cu 
C2oH,sN40,,,Cu 
C22H2~N404Cu 
C2~H2~N404Cu 
C~4H26N404Cu 
C30H22N404Cu 
C~sHI~N404Cu 
C3oH~N404Cu 
C30H22N404Cu 
C3~H~0N~O,Cu 

Found, 

c H 

52,0 3,2 
54,1 3,8 
56,0 4,6 
55,9 4,6 
57,5 5,3 
64,0 3,5 
63,1 3,3 
63,3 3,9 
63,1 3,8 
66,0 4,7 

% Calc., % 

N C H 

13,9 [ 52,2 3,4 
13,0 I 54,4 ] 4,1 12,1 56,2 I 4,7 
12,2 56,2 I 4,7 
ll,0 57,9 [ 5,3 
9,6 63,6 I 3,9 

10,3 62,5 3,4 
10,2 63,6 3,9 

65:6 I 4,9 

N l Yield' %* 

13,5 86 
I2,7 61 
11,9 63 
11,9 57 
11,3 62 
9,9 70 

1O,4 36 (78) 
9,9 29 (71) 
9,9 40 (65) 
9,0 47 (58) 

* The y i e l d s  in the  m e t a l l a t i o n  of 1 - a r y t b e n z i m i d a z o l e s  wi th  o - a n i s y l -  
s o d i u m  a r e  g iven  in p a r e n t h e s e s .  

TABLE 2. Compounds  Obta ined  f r o m  2 - N a - N - R - B e n z i m i d a z o l e s  

Compound rap, ~ 

156--157"* 

153--154 

Empirical 
formula C H [ N C H N .{ 

75,6 7/~ 
76,2 

68~9 

74,7 

73,3 

76,2 

I~enyl(1-methyl-2-beaz- 
imfd az oly l)carbinol 
p - Dimethyla rainophenyl. 
(I- methyl: 2-benzimiit- 
azolyl)ca~binol 

m- Nitrophenyl(1 - methyl 150--151 
-2-benzimidazolyl)- 
catbinol 

Ivle ~y lphenvl(1 - megayl- 190--191 
2 -benzimid azotyl)ca~b. 

1 - Ethyl- 2- for mylbenz- 55--56 
imidazole 

p- Diethylaminophenyl(1- 135--I36 
propyl-2-benzimid- : 
azolvl)carbinol 

3,4-Dimethoxyphenyl(1 ~ 159--160 
Dhenyl-2-benzimid- / 
azolyl) carbinol / 

l-tp-Tolyl)-2=formyl- | 92--93 
benzirnidazole t 

C~sH~4N~O 

C17HmN30 

ClsHiaNaO3 

CI6HI6N20 

CIoHmN20 

C21H~7N30 

C22H2oN203 

C~sH~2N20 

I 
75,3 5,7 

6,5 

64,1 4,8 14,5 

76,3 6,1 11,1 

68,6t 6,0 15,c~ 

8,0 74,4 12,~ 

73,3 5,5 11,I1 

75,7 5,6 

11,8 ]67 

14,9 1 58 

I 
14,8 20 

16,1 

7,8 

11,9 35 

* The y i e ld s  w e r e  c a l c u l a t e d  for  N - s u b s t i t u t e d  b e n z i m i d a z o l e s .  
t A c c o r d i n g  to [8], m p  158-160 ~ 

To d e t e r m i n e  t h e  y i e lds  of the o r g a n o s o d i u m  compounds  of N - s u b s t i t u t e d  b e n z i m i d a z o l e s ,  they  w e r e  
s u b j e c t e d  to c a r b o n a t i o n ,  a f t e r  which  the  r e s u l t i n g  s o d i u m  sa l t s  of the b e n z i m i d a z o l e - 2 - c a r b o x y l i c  ac ids  
w e r e  q u a n t i t a t i v e l y  c o n v e r t e d  to i n so lub l e  coppe r  s a l t s  by  t r e a t m e n t  with copper  su l fa t e  so lu t i on .  

2 - S o d i o b e n z i m i d a z o l e s  r e a c t  r e a d i l y  with a ldehydes ,  k e t o n e s ,  e t hy l ene  oxide,  i s o p r o p y l f o r m a n i l i d e ,  
and d i m e t h y l f o r m a m i d e  (DMF) to f o r m  I I - IV:  

OH N CH2--CH2 N 

" Na CH2CH2OH 

R OC ~ . R R 

o 

I I i 
CH3 Git3 R 

V R=Alk, Ar; R'=H, CH3; R"=Ar IV 
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An attempt to obtain the corresponding 2-amino derivative from 2-sodio-l-methylbenzimidazole (1) 

and c~-methylhydroxylamine did not give the expected result, l,l'-Dimethyl-2,2'-dibenzimidazolyl (V) was 

isolated from the reaction products. The reaction to form V can be represented in the following manner: 

N ~a NH2OCH 3 ~ ~ ~,N 
I _ N a N H O ,  C H  3 ~ ~ V 

I " 
CH 3 CH 0 CH~ 

It is known that the Wurtz-Fittig reaction usually occurs during the action of halogen derivatives of 

hydrocarbons on arylsodium compounds. By allowing w-iodophenylaeetylene instead of l-methyl-2-(phenyl- 
ethynyl)benzimidazole to react with 2-sodio-l-methylbenzimidazole, we obtained 2-iodo-l-methylbenz- 

imidazole. It should be noted that iodine cannot be introduced into the 2-position of the benzimidazole ring 

by the methods described in the literature for its halogenation. 

Our results indicate that the organosodium compounds of N-substituted benzimidazoles can be used 

for the synthesis of various derivatives of this heterocycle. 

EXPERIMENTAL 

1-Methyl-, 1-Ethyl-, l-Propyl-, l-Isopropyl-, l-Butyl-, and 5-Bromo-l-ethylbenzimidazoles. These 

compounds were obtained by the methods in [9, I0]. 

l-Phenyl- and l-(p-Tolyl)benzimidazoles. These compounds were synthesized by the methods in [4,11]. 

I-(o-Tolyl)benzimidazole. Powdered tin [38 g (0.32 g-atom)] was added with heating in the course of 
1 h to a mixture of 40 g (0.15 mole) of 2,4-dinitro-2-methyldiphenylamine [12], I00 ml of 15~ hydrochloric 

acid, and 30 ml of 85~ formic acid, and the mixture was then refiuxed for 12 h. At the end of the reaction, 

300 ml of water was added, and the tin was precipitated with finely granulated aluminum and removed. The 
medium was made strongly alkaline, and the base was extracted with chloroform. The chloroform extract 
was washed with water and dried with sodium sulfate. The chloroform was removed by distillation, after 

which 5-amino-l-(o-tolyl)benzimidazole distilled at 230-235 ~ (4 mm). The amine [21 g (0.I mole)] was dis- 

solved in I00 ml of 15~ hydrochloric acid and diazotized at -5 ~ with 7 g (0.1 mole) of sodium nitrite in 20 

ml of water. A solution of 42 g (0.4 mole) of potassium hypophosphite in I00 ml of water was added to the 
diazo compound, and the mixture was allowed to stand at 0 ~ for 24 h and was then treated with 25~ ammoni- 
um hydroxide. The oil that was liberated was extracted with ether, the extract was dried with potassium 

carbonate, the ether was removed bv distillation, and the residue was distilled to give 7 g (23~) of 1-(o- 

toyl)benzimidazole with bp 195-200 ~ (I0 mm). According to [13], bp 197-198 ~ (14 mm). Found ~: C 80.4; 

H 6.1; N 13.6. CI4Hi2N 2. Calculated ~e: C 80.7; H 5.8; N 13.4. 

2,4-Dinitro-2',4',6'-trimethyldiphenylamine. A mixture of 43 g (0.32 mole) of 2,4-dinitrochloroben- 

zenewas heated at 170-200 ~ for 3 h to give 22 g (23~) of a product with mp 178-179 ~ (from alcohol). Found ~: 

N 14.0. CIsHIsN304. Calculated~: N13.9. 

4-Nitro-2-amino-2',4',6'-trimethyldiphenylamine. Sulfur [2.7 g (0.08 g-atom)] was added to 20 g 
(0.08 mole) of crystalline sodium sulfide, and 22 g (0.07 mole) of 2,4-dinitro-2,4,6-trimethyldiphenylamine 

in 90 ml of alcohol was added to the resulting solution. The mixture was held at 50-60 ~ for 2 h, refiuxed 

for 30 rain, diluted with 30 ml of water, and cooled. The precipitated dark-red crystals were removed by 
filtration and recrystallized from benzene to give 16 g (80~ of a product with mp 191-192 ~ Found ~: N 

15.7. CIsHITN302. Calculated%: N15.5. 

5-Nitro-l-mesitylbenzimidazole. A mixture of 16 g (0.06 mole) of 4-nitro-2-amino-2',4',6'-tri- 
methyldiphenylamine, 50 ml of 85~ formic acid, and i ml of concentrated hydrochloric acid was refluxed for 
4 h. A large amount of the formic acid was removed by distillation, and the residue was treated with 20~ 

sodium hydroxide. The yellow crystals were removed by filtration, washed with water, and recrystallized 

from aqueous alcohol to give 13 g (78~) of a product with mp 144-145 ~ Found ~: N 14.8. C16HI5N302. 
Calculated % : N 14.9. 

5-Amino-l-mesitylbenzimidazole. A mixture of 13 g (0.05 mole) of 5-nitro-l-mesitylbenzimidazole, 
I00 ml of water, 60 ml of alcohol, 3 ml of hydrochloric acid, and 65 g (I .2 g-atom) of iron powder was re- 
fluxed with stirring for 2.5 h. The mixture was neutralized with potassium carbonate and filtered. The 
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amine  was ex t rac ted  f rom the prec ip i ta te  on the f i l t e r  and f rom the aqueous solut ion with ch loroform.  The 
combined ch loroform ext rac t s  were  dried with potass ium carbonate ,  and the chloroform was removed  by 
d is t i l l a t ion .  The r e s i d u e  c ry s t a l l i z ed  to give 10 g (86~) of 5 - a m i n o - l - m e s i t y l b e n z i m i d a z o l e  with mp 86- 
87 ~ (from benzene) .  Found ~c: N 17.0. fiI~H17N 3. C a l c u l a t e d ~ :  N 16.7. 

1 -Mes i ty lbenz imidazo le .  A solution of 10 g (0.04 mole) of 5 - a m i n o - l - m e s i t y l b e n z i m i d a z o l e  in 60 ml 
of 15% hydrochlor ic  acid was diazot ized at - 5  ~ with 2.8 g (0.04 mole) of sodium n i t r i t e  in 10 ml  of water .  
A total  of 40 ml  of 20~c hypophosphorous acid was added to the diazo compound, and the solut ion was allowed 
to s tand at 0 ~ for 50 h. T r e a t m e n t  of the solution with ammonium hydroxide l ibe ra ted  an oil that d i s t i l l ed  
at 185-195 ~ (7 ram).  The d is t i l l a te  was s t i r r e d  with 5 ml  of e ther ,  the mix tu re  was f i l te red  away f rom the 
undisso lved  m a t e r i a l ,  and the e ther  was r emoved  by d is t i l la t ion .  The re s idue  was d is t i l led  again to give 
1.9-2.3 g (20-24%) of 1 -mes i ty lbenz imidazo le  with bp 185-190 ~ (7 ram). Found %: C 81.7; tt 6.7; N 12.1. 
CI6HI6N 2. Calculated %: C 81.3; H 6.8; N 11.9. The p ic ra te  had mp 166-167 ~ (from alcohol).  

Metal la t ion of 1 -Alky l -  and 1 -Ary lbenz imidazo les  with Pheny l sod ium.  Powdered s~dium [1.1 g 
(0.048 g-atom)] in 20 ml  of toluene was act ivated with i soamyl  alcohol, and 2.6 g (0.{~23 mole) of ch lo roben-  
zene in 5 ml  of toluene was added to it under  n i t rogen  in the course  of 30 rain at 30-35 ~ After  1 h, a so lu -  
tion of 0.015 mole of 1 -a lky l -  or 1 -a ry lbenz imidazo le  in 10-15 ml  of toluene was added to the r e su l t i ng  
phenylsodium at -15  ~ The react ion was c a r r i e d  out at this t e m p e r a t u r e  for 1 h. To de t e rmine  the yield of 
2 -sod iobenz imidazole ,  the reac t ion  m a s s  was carbonated  with dry  ice.  The excess  dry ice was removed,  
and the mix tu re  was shaken with 50 mt of water .  The aqueous layer  was separa ted  and acidif ied with acet ic  
acid,  and a 5% copper sulfate  solut ion was added unti l  the prec ip i ta t ion  of the copper sa l t  of the N - s u b -  
s t i tuted benz imidazo l e -2 -ca rboxy l i c  acid was comple te .  The sal t  was removed  by f i l t ra t ion,  washed with 
water  and alcohol,  and dr ied  (Table 1). 

Metal la t ion of 1 -Ary lbenz imidazo le s  with o -Anisy l sod ium.  Anisole  [10 g (0.093 mole)] was added to 
phenylsodium obtained f rom 2 g (0.087 g-a tom) of sodium and 4.8 g (0.043 mole) of ch lorobenzene  in 30 ml  
of benzene,  and the mix ture  was allowed to s tand at 20-25 ~ for 48 h. The o -an i sy l sod ium was cooled to 
-15  ~ and 0.01 mole of 1 - a ry lbenz imidazo l e  in 10 ml  of benzene was added to it .  The meta l la t ion  reac t ion  
was c a r r i e d  out in 1 h.  The yie ld  of 2 - s o d i o - l - a r y l b e n z i m i d a z o l e  was de t e rmined  by the preceding method 
(Table 1). 

Action of Pheny lsod ium and Amylsod ium on 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 .  5 - B r o m o - l - e t h y l b e u z -  
imidazole  was subjected to the action of phenylsodium in benzene or amylsod ium in hexane for 4 h at - 1 5  ~ 
After  carbonat ion,  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  was isolated a lmos t  comple te ly  from the organic  l aye r .  

Ary lbenz imidazo ly l ca rb ino l s .  The carbonyl  compound (0.04 mole) d issolved in the m i n i m u m  amount  
of toluene or  benzene was added to 2 - s o d i o - l - a l k y l -  or  2 - s o d i o - l - a r y l b e n z i m i d a z o l e  {from 0.03 mole of 1- 
a lky l -  or 1 -a ry lbenz imidazo le ) .  The reac t ion  was c a r r i e d  out at -15  ~ for 1.5 h. At the end of the reac t ion ,  
the unchanged sodium was removed  with 10 ml  of alcohol,  and the mix ture  was t rea ted  twice with 25 ml  of 

10~c hydrochlor ic  acid.  The hydrochlor ic  acid ext rac t  was made alkal ine with 40~c sodium hydroxide,  and 
the carb inol  was removed  by f i l t ra t ion,  washed with water ,  dr ied,  and r e c r y s t a l l i z e d  f rom b e n z e n e -  
pe t ro leum e ther  (Table 2). 

2 - ( l ' - M e t h y l - 2 ' - b e n z i m i d a z o l y l ) e t h a n o l .  Ethylene oxide [11 g (0.25 mole)] was bubbled into 2 -sod io-  
1 -methy lbenz imidazo le  [from 8.4 g (0.064 mole) of 1 -methy lbenz imidazo le  in 150 ml  of toluene at -15~ 
and the mix tu re  was s t i r r e d  for 1 h, af ter  which 25 ml  of alcohol and 50 ml  of water  were  added. The to lu-  
ene l ayer  was t rea ted  with 50 ml  of 10~c hydrochlor ic  acid,  and the acid extract  was mixed with the water  
l ayer  and made alkal ine with NaOH. The base  was ext rac ted  with ch loroform,  and the ext rac t  was dr ied 
with po tass ium carbona te .  The ch loroform was removed  by d is t i l la t ion ,  and the res idue  was vacuum d i s -  
t i l led  to give 4.8 g (43%) of a product  with bp 165-167 ~ (7 ram).  Found ~c: C 68.4; H 6.5; N 16.3. C10H12N20. 
Ca lcu la t ed%:  C 68.2; H 6.9; N 15.9. 

1LMethy l -2 - fo rmylbenz imidazo le .  N- Isopropyl formani l ide  [6.5 g (0.04 mole)] was added to 2 - sod io -  
1 -methy lbenz imidazo le  obtained f rom 4.2 g (0.032 mole) of 1 -methy lbenz imidazo le .  The reac t ion  m a s s  was 
s t i r r e d  at 0 ~ for 2 h, 6 ml  of acet ic  acid and 30 ml of water  were added, and the l ayers  were  separa ted .  The 
aqueous l aye r  was neu t r a l i zed  with sodium carbonate ,  and the oil that was l ibe ra ted  was ex t rac ted  with 
ch loroform.  The toluene l aye r  was combined with the ch loroform extrac t ,  and the i sopropylani l ine  and so l -  
vents  were  removed  by s team dis t i l la t ion .  The crude aldehyde was ext rac ted  with ch loroform,  the ch lo ro -  
form was removed by d is t i l la t ion ,  and the oily res idue  was t rea ted  with 4 ml  of 35~ sodium bisulf i te  so lu :  
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tion. After 1 h, the bisulfite compound of 1-methyl-2-formylbenzimidazole was precipitated by the addition 
of alcohol followed by ether.  The bisulfite compound was decomposed with saturated sodium carbonate 
solution to give 1,9 g (37~c) of 1-methyl-2-forraylbenzimidazole with rap 118-119 ~ (from water) (rap 110 [14]). 
Found %: C 67.3; H 5.4; N 17.3. CgHsN20. Calculated ~:  C 67.5; H 5.0; N 17.5. 

I-Ethyl-2-formylbenziraidazole (Table 2) was siraflarly obtained. 

1-Phenyl-2-forraylbenziraidazole.  Dimethylforraaraide [5.5 g (0.075 mole)] was added rapidly at -15 ~ 
to 2-sodio-l-phenylbenziraidazole obtained by the raetallation of 2.9 g (0.015 mole) of 1-phenylbenzimid- 
azole with o-anisylsodium, and the mixture was s t i r red at 0 ~ for 1.5 h. Workup as described above gave 
0.9 g (27%) of 1-phenyl-2-forraylbenzimidazole with rap 77-78 ~ (from benzene-petroleura  ether). Found ~c: 
C 75.3;H 4.7;N 12.9. C14H10N20. Calcula ted~:  C 75.7;H 4.5;N 12.6. 

1-(p-Tolyl)-2-forraylbenziraidazole (Table 2) was similarly obtained. 

Reaction of 2-Sodio-l-methylbenziraidazole with a-Methylhydroxylamine. 2-Sodio-l-raethylbenz- 
iraidazole from 5 g (0.038 mole) of 1-raethylbenziraidazole and 0.9 g (0.019 mole)of  a-raethylhydroxylamine 
was s t i r red at -15 ~ for 30 rain and at room temperature for 1 h. Alcohol (10 ral) and 30 ral of water were 
then added, and the layers  were separated. The organic layer yielded 1 g (20~c) of 1 ,1 ' -d imethyl-2 ,2 ' -d i -  
benziraidazolyl with rap 208-209 ~ Recrystallization from alcohol raised the melting point to 210-211 ~ This 
product did not depress the melting point of 1,1'-diraethyl-2,2'-dibenziraidazolyl obtained by the method in 
[15]. 

2-Iodo-l-methylbenzimidazole.  w-Iodophenylacetylene [6.6 g (0.029 mole)] was added to 2-sodio-1-  
raethylbenzimidazole [obtained from 3.7 g (0.028 mole) of 1-methylbenziraidazole], and the mixture was 
s t i r red at 0 ~ for 30 rain. After this, 10 ml of alcohol and 30 ral of 10~ hydrochloric acid were added. The 
liberated base hydrochloride was removed by filtration and introduced into the separated water layer of the 
filtrate and treated with 25~c ammonium hydroxide to give 2.6 g (36~) of 2-iodo-l-methylbenzimidazole with 
rap 114-115 ~ (from hexane). Found ~c: C 37.5; H 2.8; N 10.7. CsH7IN 2. Calculated %: C 37.2; H 2.7; N 10.9. 
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