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A phenomenon, called the o-dimethoxy effect, was detected and consis ts  in the fact that, in 
the sodium amide with aromatic  and heterocyel ic  compounds with an o-dimethoxy grouping, 
one of the methoxy groups undergoes demethylation to form the corresponding o-methoxy-  
phenol. The formation of an o-methoxyphenoxtde anion in the case of N-heteroaromat ie  c o m -  
pounds hinders their  am[nation by sodium amide. Compounds with m-  and p-dimethoxy 
groups readily undergo the Chiehibabin reaction. It is assumed that the nature of the o-  
dimethoxy effect is associa ted with sorption factors  that are substantial for heterogeneous 
reactions such as the Chiehtbabin reaction.  

We have previously observed that the two methoxy groups in 1-R-5,6-dimethoxybenz[midazoles  c o m -  
pletely inhibit the am[nation of the imidazole ring [1]. A methylenedioxy group has a s imi la r  effect. The 
aim of this paper  was a clarif icat ion of basical ly two problems: 1) is this effect pecul iar  only to the o- 
dimethoxy grouping or  does it apply also to two discre te  CH30 groups in the meta or  para  posit ions with 
respect  to one another ? In other words,  is there real ly an o-dimethoxy effect ? 2) If the la t ter  exists,  is 
it a general phenomenon in the Chichibabin react ion ? 

As subjects for the investigation, we synthesized the previously m~known II-VII and studied in some 
detail the behavior of 1-methyl-5 ,6-dimethoxybenzimidazole  (I) toward sodium amide. 
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It turned out that H, IV, and V, with discrete  methoxy groups, are  aminated in the usual manner  by 
sodium amide to form good yields of the corresponding 2-amino derivat ives.  On the other  hand, I, HI, and 
VI, with an o-dimethoxy grouping cannot be introduced into the Chiehibabin reaction from 110-180 ~ in xy-  
lene, dimethylanlllne, mineral  oil, o r  by heating with NaNH 2 without a solvent. Compound I, however,  reacts  
with sodium am[de in mineral  oil at 180 ~ to give a 35% yield of an alkali-soluble substance to which, on the 
basis of the resul ts  of elemental analysis and the IR spect ra l  data (the IR spec t ra  contain a band at 3540 
em -1, which positively belongs to the hydroxyl group, and bands of N - H  s t re tching vibrations are  absent), 
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we ascr ibed the 1-methyl - f (6) -hydroxy-$(5)-methoxybenzhnidazole  s t ruc ture  (X or  XD. (We did not e s -  
tablish the prec i se  position of the OH and CH30 groups.) 

The second possible i somer  of this compound could not be isolated because of very  pronounced res in i f i ca -  
t ionof the  reac t ionmix ture .  Demethylation of one of the methoxy groups by the action of sodium amide on I[[ 
was also observed.  1-(3,4-DimethoxybenzyI)benzimidazole (VI) has an interesting behavior  with respec t  
to sodium amide: somewhat unexpectedly in this case ,  benz[m[dazole is formed in 75% yield.  We suppose 
that this resul t  is also a consequence of demethylation of the methoxy group (which is apparently in the 
para  position with respec t  to the CH 2 group) with subsequent elimination, under the severe  react ion con-  
ditions, of a benzyl radical f rom the phenoxide (XII)* in the form of an unstable 2-methoxymethylenequinone: 

V! 

NaO' ~ ~OCH~ J CH 2 

~ O C H  3 

Xll 

190~ NH~ 

XII! 

The s imi la r  behavior  of the o-hydroxy-  and p-hydroxybenzyl  der ivat ives  of some te r t ia ry  amines 
in alkaline media [2] as well as an analogy with the t ransformat ions  of I and III are evidence in favor of 
this assumption.  As expected, 1-(p-methoxybenzyl)benzimidazole (VIi) readily enters  into the Ch[ehibabin 
reaction, although a co lor less ,  high-melt ing substance, to which we ascr ibed the I , l ' - d i (p -me thoxybenzy l ) -  
2 ,2 ' -dibenzimidazolyl  s t ruc ture  on the basis of the analytical data and IR spect rum (absence of absorption 
at 3100 cm-~), is also formed as a side product in 7% yield. 

VII  
NaNH~ r.~--~r~tN N N 

d dd 
OCH~ OCH 3 OCH 3 

Attempts to introduce 6,7-dimethoxyisoquinoline into the Ch[ehibabin react ion were unsuccessful .  An 
alkali-soluble product  (probably a mixture of the cor responding  hydroxy compounds), which however,  could 
not be purified, is formed by the action on it of sodium amide in dimethylanitine at 170 ~ [soquinoKne itself 
is readily aminated by sodium amide in dimethylaniline at 120 ~ 

These resul ts  indicate that the o-dimethoxy effect real ly exists and (at leas t  in the benzimidazole 
series)  is general in charac te r .  $ Outwardly, it consis ts  in the demethylation of one of the CH30 groups 
with the formation of the corresponding phenoxide ion, which apparently enters  into the Chichibabin react ion 
with extreme difficulty (this is i l lustrated in the case of XHI) o r  does not reac t  at all. 

*An attempt to accomplish the analogous elimination of p-methylenequinone in the O-anion of 1- (p-hy-  
droxybenzyl)benzimidazole (XII[) was unsuccessful .  This phenoxide is aminated by sodium amide to give 
29% yields (although under severe  conditions: heating to 190 ~ in dimethylaniline) without decomposition. 
~We have established that dimethoxy derivat ives  of the aromatic  ser ies  (veratrole,  for example) also are  
demethylated by the action of sodium amide. This mater ia l  will be published separately.  
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TABLE 1. Ionizat ion Constants  and 
Behavior  of the Compounds Studied 
toward Sodium A m i d e  

Compound 

I 
II 

III  
IV 
V 

V! 
VII 

pK a (10% aq. soln.), 
25 } I~ 

5,90 
4,58 
4,63 
4,63 
4,62 
5,24 
5,42 

Behavior 
toward 
N a N H z  

+ 

q- 
+ 

q- 

*The + indica tes  that  the compound is 
aminated ,  while the - indica tes  that  
it is not. 

The man i fes t a t ion  of the o -d imethoxy  effect  is independent 
of the s i te  at which the o-d imethoxy junct ion is s i tua ted  in the 
molecule ,  and thus it is  not a consequence of the d i r e c t  e l e c -  
t ronic  effect  of two methoxy groups on the r e a c t i o n  c e n t e r .  
This is a l so  conf i rmed  by the b a s i c i t y  of a l l  of the subs tances  
that we studied,  which is comple te ly  su i tab le  fo r  the s u c c e s s f u l  
oc c u r r e nc e  of the Chichibabin r eac t ion  [3] (Table 1). 

All of these  r e su l t s  conf i rm the assumpt ion  [1] that the 
nature  of the o-d imethoxy effect  is m o s t  l ike ly  a s s o c i a t e d  with 
sorp t ion  of the o-d imethoxy  de r iva t ive  on the su r f ace  of the 
sodium amide p a r t i c l e s  (the Chichibabin reac t ion  p roceeds  un-  
de r  he te rogeneous  condit ions)  with the fo rmat ion  of a complex  
of the VIII type.  During this  so r t  of sorp t ion ,  the mo lecu le s  of 
the compound a r e  o r i en ted  on the sodium amide  sur face  in such 
a way that the coord ina t ion  of the l a t t e r  with the pyr id ine  n i -  
t rogen  atom (the f i r s t  s tep in the Chiehibabin r eac t ion  [3]) and, 

consequent ly ,  the aminat ion  become g e o m e t r i c a l l y  imposs ib le .  * Although there  is as  ye t  no d i r ec t  e x p e r -  
imental  p roof  of the format ion  of complexes  of the VIII type in our c a s e ,  there  a r e  a number  of ind i rec t  
a rguments  in favor  of this  assumption:  1) the coord ina t ion  of a lka l i  me ta l  ions with o-dimethoxy:-  and 
-OCH2CH20- groups is p r e sen t l y  a f i rmly  e s t ab l i shed  fact  [5-7]; 2) the format ion  of complex  VIII should 
fos t e r  the obse rved  c leavage  of the methoxy group with the format ion  of a phenoxide ion and methy lamine .  
The l i be r a t i on  of me thy lamine  was r e c o r d e d  by means  of gas ch romatography  in all  c a s e s  when an o- 
dimethoxy de r iva t ive  was introduced into the reac t ion .  On the other  hand, judging f rom the absence  of 
methy lamine  in the gaseous  reac t ion  p roduc t s ,  demethyla t ion  does not occur  dur ing the act ion of sodium 
amide on compounds that  contain  one methoxy group o r  two such groups  in the me ta  and p a r a  pos i t ions .  

It is cur ious  that  the demethyla t ion of I, III, and VI p roceeds  under  m o r e  s e v e r e  condi t ions than those 
which a re  usua l ly  r equ i red  for  the Chichibabin reac t ion .  This  apparent ly  indica tes  that  the so rp t ion  of 
the o-d imethoxy de r iva t ive  on the su r face  of NaNH 2 p a r t i c l e s  through the pyr id ine  n i t rogen  atom to form a 
complex  of the IX type does not occur .  

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

2 - B e n z y l a m i n g - 3 - n i t r o - l , 4 - d i m e t h o x y b e n z e n e  (XIV)~ A total  of 4.6 g (0.02 mole)  of a mix tu re  of 
2 ,3 -d in i t ro -  and 2 , 6 - d i n i t r o - l , 4 - d i m e t h o x y b e n z e n e  [8, 9] and 4.6 ml (0.044 mole) of benzy lamine  in 40 ml 
of absolute  o-xylene  was ref luxed at 140 ~ for 15 h. The m i x t u r e w a s c o o l e d , a n d t h e  p r e c i p i t a t e  (0.7 g) of 
2 , 6 - d i n i t r o - l , 4 - d i m e t h o x y b e n z e n e  was r emoved  by f i l t ra t ion  and washed with e the r  to give orange p r i s m s  
with mp 205-207 ~ (from ethyl aceta te) .  The f i l t r a t e  was evapora ted  in vaeuo, and the r e s idua l  oil was 
t r i t u r a t ed  with pe t ro leum e t h e r  to give 5.1 g (88%) of XIV as orange p r i s i m s  with mp 69-70 ~ (from ethanol).  
Found: C 62.1; H 5.5; N 9.9%. ClsHlsN204. Calculated:  C 62.5; H 5.6; N 9.7%. 

4 , 7 - D i m e t h o x y - l - b e n z y l b e n z i m i d a z o l e  (II). A total  of 2.88 g (0.01 mole)  of XIV was added in por t ions  
to a solut ion of 6.77 g (0.03 mole)  of SnCI 2 �9 2H20 in 35 ml  of concen t ra ted  HC1, and the mix tu re  was heated 
with s t i r r i n g  on a bo i l i ng -wa t e r  bath for 2 h. The mix tu re  was cooled,  and the p r e c i p i t a t e  of t in complex  
was removed  by f i l t ra t ion ,  d i s so lved  in 50 ml of wa te r ,  and decomposed  with excess  40% sodium hydroxide  
solution. The a lka l ine  solut ion was ex t r ac t ed  with ch lo ro fo rm,  and the d iamine  was cyc l i zed  without pu- 
r i f ica t ion  by ref luxing for  3 h with 10 ml of formic  acid  and 0.5 ml of concen t ra ted  HC1. At the end of the 
reac t ion ,  the solut ion was di luted to twice its volume with w a t e r  and c l a r i f i e d  by ref luxing with ac t iva ted  
cha rcoa l .  The f i l t r a t e  was neu t ra l i zed  with 22% ammonium hydroxide  and ex t r ac t ed  with ch lo ro fo rm.  The 
reac t ion  product  was pur i f ied  by ch romatography  (A1203 and ch lo ro fo rm)  to give 1.6 g (60%) of c o l o r l e s s  
p r i s m s  of II with mp 95-96 ~ (from b e n z e n e - p e t r o l e u n  e ther) .  Found: C 71.8; H 5.9; N 10.6%. Ci6HlsN202. 
Calculated:  C 71.6; H 6.0; N 10.4%. 

* Adsorp t ion  fac to rs  a l s o p l a y  an impor tan t  ro le  in s e v e r a l  o ther  r eac t ions  that occur  under  he te rogeneous  con-  
d i t i o n s ,  fo r  example ,  in the oxidat ion of organic compounds by act ive manganese  dioxide [4]. 

~This  compound was obtained by V. M. Mar ' yanovsk i i .  
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TABLE 2. l-Dimethoxyphenylbenzimidazoles (IH-~ and Intermedi- 
ates 

Compound 

XVa 
XVb 

XV c 
XVI a 
XVI b 
XVIc 

XVIIa 
XVIIb 
XVIlc 

XVIII a 
XVIII b 
XVIIIe 

lII 
IV 
V 

rap. ~ 
Crystalli 
zation sod 
vent* 

Empirical 
formula 

C~,H~aNaO8 
C14HtaNaO~ 

173--t74 
209--210 

185--186 tl 
209--210 
131--132 
151--152 
192--193 
198--199 
t78--179 
178--179 
137--138 
180--181 
146--147 
158--159 
110--tl1 

Alcohol 
Chloroform 

Acetone 
Acetone 
Benzene 
Benzene 
Alcohol 
The same 

Benzene 
Alcohol 
Aqueous 

alcohol 

C,4H,aNaO6 
CI4HIsNaO4 
C~4HtsNaO4 
CI4HIsNa04 
CIsHI~Na04 
CIsHI~NaO4 
CIsHi~NaO4 
C,sH,sNaO2 
C~HlsNaO= 
CjsII,sNaO~ 
CIsHi4N=O2 
CIsHt4N20~ 
CisHl~N~Oe 

Found. % Gale.. % . 

/ , 

529 41 133i .14111. 97 
52,9 4.3} 13,3152,7 [ 4,1113,2} 85 

. . . . .  I 64 15~815,2 14,2 5s, t 52 14,5 82 
58,31 5,4114,3]58,11 5,2114,5] 87 
5&315,4 14,2158,1 52".'14,5192 
58,5 4,2 13,7158,3 4,2[ 13,6/90 

i58,514.2113,5~ 58.314,2113,6/ 98 
i58,314,2i 138158,3 42 136190 
,66,6!5,6 I5,8166,9 5,6 15,6/90 
67,0[5,6 15,6~66,9 5,6 15,6/71 

I 66,8] 5,4 15,6/66,9 5 6 15,6/93 
, r0,s/5,5 t 11,2I r0,s/ 5,5/11,0/ so 
70,6/5,6 11,1/70,8 5,5fI1,0j77 
zo,, 15,4111,2V0.6, 5 11,0] 

*Compounds  XVIIb,  [I[, IV, and V w e r e  ob ta ined  as  c o l o r l e s s  c r y s -  
t a l s ;  XVa was  ob ta ined  as  o r a n g e  p r i s m s ;  XVIa  was  ob ta ined  as  
b r o w n  n e e d l e s ;  X V b - c  w e r e  ob ta ined  as  r e d  p r i s m s ;  XVKa,  e w e r e  
o b t a i n e d  as  y e l l o w - g r e e n  n e e d l e s ;  XVIKa,  c w e r e  ob ta ined  as  p a l e -  
r o s e  p r i s m s ;  and XVKN was  ob ta ined  as  r o s e  p r i s m s .  

1 - ( 3 , 4 - D i m e t h o x y b e n z y l ) b e n z i m i d a z o l e  (V1). A s o l u t i o n  of  5.6 g (0.03 mole )  of 3 , 4 - d i m e t h o x y b e n z y l  
c h l o r i d e  in 10 m l  of e thano l  was  added  g r a d u a l l y  to  a w a r m  s o l u t i o n  of 3.6 g (0.03 mole )  of b e n z i m i d a z o l e  
and 1.7 g (0.03 mole )  of p o t a s s i u m  h y d r o x i d e  in 30 ml  of a lcohol .  The  m i x t u r e  w a s  r e f l u x e d  with  s t i r r i n g  
for  2 h, the  p r e c i p i t a t e d  KC1 was  r e m o v e d  by f i l t r a t i o n ,  and the a lcoho l  was  r e m o v e d  f r o m  the f i l t r a t e  by 
d i s t i l l a t i o n .  The  r e s i d u e  was  d i s s o l v e d  in c h l o r o f o r m ,  and the e x t r a c t  was  w a s h e d  s e v e r a l  t i m e s  with  w a -  
t e r .  The  r e a c t i o n  p r o d u c t  was  v a c u u m - d i s t i l l e d  a t  250 ~ (4 ram) to  g ive  5.0 g (68%) of c o l o r l e s s  p r i s m s  of 
VI with m p  140-141 ~ ( f rom benzene ) .  Found:  C 71.7; H 6.2; N 10.7~ C16I-]16N20 2. C a l c u l a t e d :  C 71.6; H 
6.0; N 10.4%. 

Compound  VII [4.2 g (60%)] was  s i m i l a r l y  ob ta ined  as  a c o l o r l e s s  o[1 with  b p  215-225 ~ (5-6 ram) tha t  
g r a d u a l l y  c r y s t a l l i z e d  to  give l o w - m e l t i n g  c r y s t a l s .  The  p i c r a t e  of VII m e l t e d  a t  184-1.85 ~ ( f rom g l a c i a l  
ace t i c  ac id) .  Found: N 14.9%. C15H14N20.C6HaN30 7. Ca lcu la t ed :  N 15.0%. 

1 - ( p - H y d r o x y b e n z y l ) b e n z h n i d a z o l e .  A m i x t u r e  of 2.38 g (0.01 mole )  of Vii  and 7.98 g (0.03 mole )  of 
a n h y d r o u s  A1Br3 in 75 m l  of a b s o l u t e  t h i o p h e n e - f r e e  b e n z e n e  was  r e f l u x e d  for  4.5 h. The  m i x t u r e  was  
c oo l ed ,  30 m l  of c o n c e n t r a t e d  HC1 was  added ,  and the b e n z e n e  l a y e r  was  s e p a r a t e d .  The  oi ly m a s s  was  
d i s s o l v e d  by  hea t i ng  in 70 m l  of 20% HC1 and d e c o l o r i z e d  by r e f l u x i n g  with a c t i v a t e d  c h a r c o a l .  The  f i l -  
t r a t e  was  n e u t r a l i z e d  with  22% a m m o n i u m  h y d r o x i d e ,  and the p r e c i p i t a t e  was  r e m o v e d  by f i l t r a t i o n  and 
w a s h e d  we l l  wi th  w a t e r  to g ive  1.8 g (80%) of c o l o r l e s s  c r y s t a l s  wi th  m p >  360 ~ (pu r i f i ed  by r e p r e c i p i t a t i b n  
f r o m  h y d r o c h l o r i c  ac id  s o l u t i o n  by  the  add i t i on  of a m m o n i u m  h y d r o x i d e ) .  Found:  N 12.3%. C14H12N20. 
Ca lcu la t ed :  N 12.5%. 

Compounds  I I I -V  cou ld  not  be ob ta ined  by the d i r e c t  a r y l a t i o n  of b e n z i m i d a z o l e  by  the  a p p r o p r i a t e  
d i m e t h o x y p h e n y l  b r o m i d e  by the m e t h o d  in [10]. They  w e r e  ob ta ined  by  the fo l lowing  s c h e m e  (Tab le  2): 

O } N ~ . , ' ~  NO 2 O 2 N " ~ "  N H.~ O 2 N ~  N ff 2 N - ~ " > _ ~  N 

~..~Jr -- N H R - -  ~'~-/ "NHR - -  ~ ' ~ " "  N 5 - ~ [ ~ N ~  - - I l l - I V  

I t 
R R 

X~' a-r xy l  a-c XVII a-c XVlll a-c 

, a p,= 3.4-(CflaO)2Cl;tl;~; b R~ 2,4 -(([laO)2CSHa; c R - 2,5.(CH30)2C6H3 

N - ( 3 , 4 - D i m e t h o x y p h e n y l ) - 2 , 4 - d i n i t r o a n i l i n e  (XVa). A m i x t u r e  of 2.02 g (0.01 mole )  of d i n i t r o c h l o r o -  
b e n z e n e ,  0.82 g (0.01 mole )  of a n h y d r o u s  s o d i u m  a c e t a t e ,  and  1.53 g (0.01 mole )  of 4 - a m i n o v e r a t r o l e  in 
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15 ml of alcohol was refluxed for 3.5 h, and the precipi tate  was removed by fi l t rat ion and washed with wa-  
ter  and alcohol to give 3.1 g ofXVa.  XVb was s imi lar ly  obtained. 

2-Amino-4-ni t ro-N-(3,4-dimethoxyphenyl)ani l ine  (XV][a). A suspension of 3.19 g (0.01 mole) of XVa 
in 10 ml of alcohol was added gradually to a hot solution of 0.64 g (0.02 mole) of crys ta l l ine  sulfur and 4.8 
g (0.02 mole ) of Na2S. 9H20 in 10 ml of water.  The mixture was refluxed for 2 h, 10 ml of water  was added, 
and the resul t ing precipi tate  was removed by fi l tration and washed with hot water  to give 2.4 g of product.  
Compounds XVIb-c were s imi lar ly  obtained. 

5-Nit ro- l - (3 ,4-dimethoxyphenyl)benzimidazole  (XVIIa). A solution of 4.12 g (0.0125 mole) of XVIa 
in 10 ml of formic acid and 0.5 ml of concentrated HC1 was refluxed for 4 h, 30 ml of water  and 5 ml of 
concentrated HC1 were added, and the mixture was decolorized by refluxing with activated charcoal .  The 
hot solution was fil tered, and the precipitate of the hydrochloride of XVIIa was decomposed with 22% am-  
monium hydroxide to give 3.4 g of XVHa. Compounds XVIIb, c were synthesized by the same method. 

5-Amino-l - (3 ,4-dimethoxyphenyl)benzimidazole  (XVIIIa). A total of 3.09 g (0.01 mole) of XVIIa was 
added in portions to a hot solution of  6.77 g (0.03 mole) of SnC12 - 2H20 in 30 ml of concentrated HC1, and 
the mixture was,heated with s t i r r ing  on a boi l ing-water  bath for  1.5 h. The mixture was cooled, and the 
precipitate of tin complex was removed by filtration, dissolved in 100 ml of water,  and decomposed with 
excess 40g0 sodium hydroxide solution. The mixture was extracted with chloroform to give 2.4 g of XVIHa. 
Compounds XVIlIb,c were s imi lar ly  obtained. 

1-(3,4-Dimethoxyphenyl)benzimidazole (III)oA cooled solution of 1.03 g (0.015 mole) of sodium ni-  
tri te in 4 ml of water  was added gradually to a cooled (to 0~ solution of 3.05 g (0.0125 mole) of XVIIIa in 
18 ml of concentrated HC1 and 17 ml of water .  Another 7 ml of concentrated HC1 was added, followed by 
the addition, in port ions,  of a solution of 7.6 g (0.06 mole) of potassium hypophosphite in 10 ml of water .  
The mixture was s t i r red  with cooling for  1 h and placed in a r e f r i ge r a to r  for 20 h to complete the reaction. 
The solution was made alkaline with 22% ammonium hydroxide, and the precipitate was removed by f i l -  
tration to give 2.5 g of rlI. Compounds IV and V were s imi la r ly  obtained.* 

Action of Sodium Amtde on 1-Methyl-5,6-dimethoxybenzimidazole  ([). A mixture of 0.96 g (0.005 
mole) of I and 0.78 g (0.02 mole) of finely ground sodium amide in 10 ml  of mineral  oil was s t i r red  at 175- 
180 ~ for  1.5 h with collection of the evolved gas in a gas burette.  The mixture was cooled, and 20 ml of 
petroleum ether  and 10 ml of water  were added. The aqueous layer  was separated,  neutralized with con-  
centrated HC1, and evaporated to dryness .  The residue was extracted with hot alcohol. A total of 10 g of 
A120 a was added to the alcohol solution, the alcohol was removed by distillation, and the aluminum oxide 
was mixed with chloroform and poured into a column containing 15 g of pure A120 a. The mixture  was eluted 
with chloroform with collection of the last  portions to give 0.31 g (35%) of X (or XI) as co lor less  needles 
with mp 209-210 ~ (from chloroform).  [R spect rum,  cm-~: vOH 3540. Found: C 60,5; H 5.5; N 15,5%. 
CgHIoN2Oa. Calculated: C 60.7; H 5.7;N 15.7%. Ammonia {57%5 and methylamine (43%) were detected during 
analysis of the collected gas. 

Action of Sodium Amtde on 1-(3,4-Dimethoxyphenyl)benzimidazole (liD. A mixture of 2 g (0.008 
mole) o f  III and 1.46 g (0.04 mole) of sodium amide in 10 ml of mineral  oil was s t i r red  at 150 ~ for 1 h. The 
method used for the isolation was s imi la r  to that in the previous experiment .  An alcohol solution of picr ic  
acid was added to ahot  alcohol solution of the reaction product,  and the precipi tated picrate  of the hydroxy 
derivative was fil tered andwashedwith alcohol to give 2.5 g (66%) of a product  with mp 269-270 ~ (dee., f rom 
alcohol). IR spectrum,  cm-t:  VOH 3620 and 3548~ bands of the valence vibrations of the NH 2 group were 
absent. Found: N 15.0%. Ct4HI2N2Oa-C6HaNaOT. Calculated: N 14.9%. The picrate  was not decomposed 
by liquid ammonia by the method in [12]. 

Action of Sodium Amide on 1-(3,4-Dimethoxybenzyl)benzimidazole (V1). A mixture of 1.34 g (0.005 
mole) o f  VI and 0.97 g (0.025 mole) of sodium amide in 6 ml of dimethylaniline was s t i r red  at 130 ~ for 1.5 
h. The mixture was cooled, 8 ml of water  was added, and the aqueous layer  was separa ted  and neutral ized 
with concentrated HC1. The oil that separated was purified by chromatography (A1203 and chloroform) with 
selection of the last  portions of the eluent to give 0.3 g (75%) of co lor less  c rys ta l s  that were identical with 
respect  to spect ra l  cha rac t e r i s t i c s  and melt ing point [171-172 ~ (from benzene)/ to benzimidazole.  This  
product did not depress  the melt ing point of a known sample of the benzimidazole.  

* Compound IV was purified by chromatography (AlaO ~ and chloroform),  while V was t r i tura ted with hot 
n-octane.  

1040 



2-Amino-4 ,7-d imethoxy- l -benzylbenz tmldazole .  A mixture of 1.34 g (0.005 mole) of II and 0.97 g 
(0.025 mole) of finely ground sodium amide in 9 ml of d[methylaniline was s t i r red  at 145 ~ for 1 h. The mix-  
ture was cooled, 10 ml of water  was added, and the precipi tate  was removed by fi l trat ion and washed with 
benzene and petroleum ether  to give 0.88 g (65%) of co lor less  p r i sms  with mp 203-204 ~ (from benzene). IR 
spectrum,  era-l: 6NH 1660; VNH 23310, 3460. Found: C 67.6; H 6.3; N 14.9%. C1GHl?N302. Calculated: C 
67.8; H 6.1; N 14.8%. 2 

2-Amino-l - (2 ,4-dimethoxyphenyI)benztmidazole .  Sodium am[de [1.46 g (0.04 mole)] was added to a 
solution of 2 g (0.008 mole) of IV in 10 ml of dimethylaniline, and the mixture was s t i r red  at 130 ~ for  1 h. 
The mixture was then cooled, 10 ml of water was added, and the dimethylaniline was removed by s team 
distillation. The dark-brown residue was f i l tered and washed with benzene to giye 1.4 g (66%) of co lor less  
p r i sms  with mp 240-241 ~ (from alcohol). [R spect rum,  era-l: 5NH 21660; ~NH 23330, 3410. Found: C 66.8; 
H 5.8; N 15.6%. ClhHIhN302. Calculated: C 66.9; H 5.6; N 15.6%. 

2-Amino-l-(2,5-dimethoxyphenyI) .benzimidazole.  This compound [1.2 g (60%)] was s imilar ly  obtained 
with the only difference that the precipi tate  after removal  of the dimethylaniline by distil lation was purified 
by chromatography (A1203 and ch loroform) .  The co lor less  p r i sms  melted at 227-228 ~ (from benzene). IR 
spectrum,  cm-~: 6NH21665; VNH 23310, 3445. Found: C 66.7; H 5.4; N I5.9%. C15H15N302. Calculated: 
C 66.9; H 5.6; N 15.6%. 

Amlnatton of 1-(p-Methoxybenzyl)benzimidazole (Vii). A mixture of 2 g (0.0084 mole) of VII and 1.46 
g (0.04 mole) of sodium am[de in 8 ml of dimethylantline was s t i r red  at 140 ~ for 1.5 h. The mixture was 
cooled, 6 ml of water  was added, and the precipi ta te  was removed by fi l trat ion and washed with benzene 
to give 0.15 g (7%) of 1 ,1 ' -b is (p-methoxybenzyl) -2 ,2 ' -d ibenz[mtdazolyl  as co lor less  plates with mp 295- 
296 ~ (dec., f rom butanol). Found: C 76.1; H 5.2; N 12.0% . C30Hz6N402. Calculated: C 75.9; H 5.5; N 11.8%. 
The dimethylanil[ne was removed from the fil trate after  f i l trat ion by s team distillation, and the amine was 
extracted f rom the res idue with chloroform.  The compound was purified by chromatography (A1203 and 
chloroform) to give 1.3 g (61%) of co lor less  p r i sms  of 1-(p-methoxybenzyl) -2-aminobenztmidazole  with 
mp 177-178 ~ (from benzene). IR spectrum, cm-l :  6NH 21660; ~NH 23375, 3470. Found: C 70.9; H 6.1; N 
16.6%. CthH15N30. Calculated: C 71.1; H 6.0; N 16.6%. 

2-Amino- l - (p-hydroxybenzyl )benz[mtdazole .  A mixture of I g (4.4 mmole) of 1-(p-hydroxybenzyl)-  
benzim[dazole and 0.78 g (20 mmole) of sodium am ide in 7 ml of dimethylan[llne was s t i r red  at 190" for 2 
h. The mixture was cooled, 5 ml of water  was added, and the dimethylaniltne was removed by s team dis -  
tillation. The residue was acidified with concentrated HC1 to pH 2-3, and the solution was refluxed with 
activated charcoal .  The mixture was fi l tered,  and the filtrate was made alkaline with 22% ammonium hy-  
droxide to give 0.8 g of color less  c rys ta l s  that were a mixture of the s tar t ing compound and the aminat[on 
product.  The amine was extracted with hot butanol to give 0~ g (29%) of product.  An alcohol solution of 
the amine gave an intense co lor  with sodium hypochlorite solution. The co lo r l ess  needles melted above 
360 ~ (from butanol). Found: C 70.5; H 5.6; N 17.7%. Ct4H13N30. Calculated: C 70.3; H 5.5; N 17.6%. 

2-Amtnotsoquinol[ne. A mixture of 3 g {0.023 mole) of isoquinoltne and 4.5 g (0.11 mole) of sodium 
amide tn 15 ml of dimethylaniHne was s t i r red  at 120 ~ for 1.5 h. The mixture was cooled, 15 ml of water  
was added, and the precipi tated amine was removed by fi l trat ion and washed with benzene and pe t ro leum 
ether to give 3.2 g (98%) of co lor less  needles with mp 124-125 ~ (from water) [13l. The yield was 38 and 
70%, respect ively,  when the aminatton was ca r r i ed  out in toluene [13] and liquid ammonia [14]. 

ionization Constants.  These were  measured  with an LPU-01 pH mete r  at 25 �9 1 ~ The solvent was 
w a t e r - a l c o h o l  (9: 1). A 0.001 M solution of the base was t i t rated with 0.01 N hydrochlor ic  acid. The sca t -  
ter  did not exceed ~= 0.06 pK a units. The IR spec t ra  of mineral  oil suspensions were measured  with a UR- 

20 spectrophotometer .  

The authors s incere ly  thank P ro fe s so r  L.  N. Yaldaontov and Candidate of Chemical Sciences V. A. 
Azimov for their  ass is tance  in the chromatographic  determinat ion of the gases.  
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