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Severa l  substitution react ions  (the Mannich reaction,  azo coupling, and bromination) o f  3- 
phenyl-4-methyl imidazo[5 ,1-b]benzimidazole  were  c a r r i e d  out. The corresponding 1-ni t ro  
der ivat ive  was obtained f r o m  1-bromo-3-phenyl -4-methyl imidazo[5 ,1-b]benzimidazole .  

In one of our  previous  studies [2], we r epor t ed  severa l  e lec t rephi l ic  substitution react ions  of 3-phenyl-  
4-methyl imidazo[5,1-b]benzimidazole  (I). It was shown that I readi ly  undergoes  the Mannich react ion with 
fo rmal in  and aqueous dimethylamine.  In a continuation of this r e s e a r c h  and also in a sea rch  fo r  new phar-  
macological ly  active compounds among substituted 4H-imidazo[5,1-b]benzimidazoles ,  we c a r r i e d  out t he  r e -  
action of I with formal in  and N-methylpiperazine and isolated 1- (4-methylp iperaz inyl )methyl -3-phenyl -4-  
methyl imidazo[5,1-b]benzimidazole  dihydrochloride (II) in high yields .  However, II and i ts  aqueous solu- 
t ions proved to be unstable in light and in the p re sence  of a i r  oxygen, in connection with which it was impos-  
sible to study i ts  pharmacologica l  p rope r t i e s .  

The react ion of I with p - b r o m o -  and p-methoxybenzenediazonium borof luor ides  under  the conditions 
desor ibed  fo r  the prepara t ion  of azo der iva t ives  in the pyrro lo[1 ,2-a] imidazole  s e r i e s  [3] gave, respect ively ,  
1- (p-bremophenylazo)-  (III) and 1-(p-methoxyphenylazo)-3-phenyl-4-methyl imidazo[5 ,1-b]benzimidazole  (IV). 

The brominat ion  of I with mo lecu l a r  bromine in ch loroform gives a dark-brown substance, insoluble 
in wa t e r  and organic solvents,  which could not be purif ied by recrys ta l l i za t ion .  Considerably b e t t e r  resu l t s  
were  obtained on heating I with N-bromosucc in imide  in carbon te t rach lor ide  under  the conditions that we de-  
scr ibed  fo r  the prepara t ion  of 1-phenyl -3-bromo-4-methyl imidazo[5 ,1-b]benzimidazole  [4]. In this case,  
1 -bromo-3-phenyl -4-methyl imidazo[5 ,1-b]benz imidazole  (V) was obtained in high yields.  This compound 
is  quite stable in the solid s tate  but decomposes  on ree rys ta l l i za t ion  f rom ethanol; solutions of it in chloro-  
f o rm  darken rapidly.  

Attempts were  made to rep lace  bromine  by o the r  groups in o r d e r  to prove the s t ruc tu re  of V and also 
to study the capacity of b romine  in this compound fo r  nucleophilic substitution react ions .  Compound V did 
not undergo any change when it  was heated in alcoholic alkali  and was quantitatively recovered .  Attempts 
to c a r r y  out the substi tution of bromine  by ethoxy o r  butoxy groups by refluxing in alcohol solutions of V 
with the cor responding  sodium alkoxides were  also unsuccessful .  The s tar t ing ma te r i a l  w as  isolated inboth 
cases. 

*See [1] fo r  communicat ion V. 
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Attempts  to rep lace  the b romine  by a ni t ro  group proved  to be m o r e  successfu l .  Heating of V with so-  
dium ni t r i te  in dimethyl  sulfoxide [5] gave mononi t ro  der iva t ive  VI, the PMR spec t rum of which did not con-  
tain a signal f r o m  the 1-H proton.  On the bas i s  of this, i t  was  concluded that the ni t ro group in VI and, con- 
sequently,  the b romine  in V a r e  in the 1 posi t ion.  

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

1- (4-Methylp iperaz inyl )methyl -3-phenyl -4- rae thyl imidazo[5 ,1-b]benzimidazole  Dihydrochlor ide  (II). 
A total  of 2 ml  of 30% fo rma l in  and 2.02 g (20.2 mmole)  of N-methy lp iperaz ine  were  added with s t i r r ing  t o  
a suspens ion  of 5 g (20 mmole)  of I in 3 m l  of absolute  ethanol.  Compound I gradual ly  dissolved,  and a v i s -  
cous l igh t -brown oil appeared .  The react ion  m a s s  was s t i r r ed  fo r  5 h, and an e the r  solution of hydrogen 
chlor ide  was then added until  a p rec ip i ta te  no longer  fo rmed .  The solution was decanted, and the p rec ip i ta te  
was  t r i t u ra t ed  with a smal l  amount of absolute ethanol.  The solid was r emoved  by f i l t ra t ion and washed ini- 
t ial ly with absolute  alcohol and then with absolute e the r  to give 8.32 g (96%) of II with mp 220-223 ~ (after  r e -  
p~:ecipitation f r o m  absolute ethanol by the addition of absolute  ether) .  The co lo r l e s s  c rys ta l l ine  substance  
was quite soluble in absolute  alcohol.  Found: C 61.4; H 6.6; N 15.8; C1 16.5%. C22H25N4 �9 2HCI. Calculated: 
C 61.1; H 6.3; N 16.2; C1 16.470. The substance was unstable  and became  blue in light and on exposure  to 
a i r .  Aqueous solutions of it were  a lso  unstable.  

1- (p-B romophenylazo) -3 -pheny l -4 -  methyl imidazo[5 ,1-b]benzimidazole  (Ill). A suspension of 0.67 g 
(2.5 mmole)  of p -b romobenzened iazon ium borof luor ide  in 5 ml  of methanol  was added to a solution of 0.62 g 
(2.5 mmole)  of I in 13 ml  of ace t ic  acid.  During the addition, the solution became  c r imson -co lo r ed ,  and a 
p rec ip i t a t e  fo rmed .  The reac t ion  m a s s  was  allowed to stand at  20 ~ f o r  12 h, and the solid (0.94 g) was  r e -  
moved  by f i l t rat ion,  washed with e ther ,  and dissolved in the min imum amount of refluxing d ime thy l fo rmam-  
ide (DMF)--methanol ( i :  1). Wate r  was added to the solution until  an amorphous  orange prec ip i ta te  appea red  
and the mix tu re  was  again boiled until the prec ip i ta te  d issolved as  drops  of DMF were  added. The solution 
was  f i l t e red  and cooled to give 0.59 g (50%) of red needles  of HI with mp 200-201 ~ Found: C 61.5; H 3.6; 
B r  18.7; N 16.2%. C22HI6BrN ~. Calculated: C 61.4; H 3.7; B r  18.6; N 16.3%. 

1- (p-Methoxyphenylazo) -3-phenyl -4-methy l imidazo[5 ,1-b]benz imidazo le  (IV). A 0.62-g (2.5 mmole)  
sample  of I was added to a suspens ion of 0.5 g of anhydrous sodium ace ta te  in 2.5 m l  of ace t ic  anhydride and 
11 ml  of ace t ic  acid. A suspension of 0.56 g (2.54 mmole)  of p -methoxybenzenediazonium borof luor ide  in 
11 ml  of methanol  and 1.1 rnl of ace t ic  anhydride was then added to the resul t ing solution. The react ion  
m a s s  was  al lowed to stand at 20 ~ fo r  12 h, and the p rec ip i ta te  (0.87 g) was r emoved  by f i l t ra t ion and ex-  
t r ac t ed  with hot benzene.  Remova l  of the benzene by dis t i l la t ion gave 0.41 g (43%) of IV as  a b r i g h t - r e d c r y s -  
tal l ine substance  with mp 186-187 ~ (needles f r o m  ethanol).  Found: C 72.6; H 5.3; N 18.3%. C23HIgN50. Cal-  
culated: C 72.4; H 5.0; N 18.4%. 

1 -Bremo-3 -pheny l -4 -me thy l imidazo [5 ,1 -b ]benz imidazo le  (V). A 0.9-g.(5 mmole)  sample  of N - b r o m o -  
succinimide was  added to a solution of 1 g (4 mmole)  of I in 25 ml  of anhydrous  ca rbon  te t racb lor ide ,  and 
the mix tu re  was ref luxed fo r  2 h. The hot m a s s  was  f i l tered,  the f i l t ra te  was  cooled, and the prec ip i ta ted  
succinimide was r emoved  by f i l t ra t ion.  The f i l t ra te  was vacuum-evapo ra t ed  to give 0.94 g (72%) of V as a 
l ight-yel low crys ta l l ine  substance  that was  insoluble in w a t e r  and had mp 191-194 ~ (from methanol) and Rf  
0.65 [on a plate  with act ivi ty  II A1203 in a h e x a n e - c h l o r e f o r m  s y s t e m  (1 : 2); an orange spot was developed 
in iodine vapors ] .  Found: C 58.8; H 3.6; B r  24.5; N 12.8%. C16H12BrN3. Calculated: C 58.9; H 3.7; B r  24.5; 
N 12.970. 

1-Ni t ro-3-13henyl -4-methyl imidazoI5pl -b]benzimidazole  (V[). A mix tu re  of 1 g (3 mmole)  of V, 0.51 g 
(7.4 rmmole) of sodium nitr i te ,  and 10.2 ml  of dimethyl  sulfoxide was heated at  110 ~ fo r  2 h, during which the 
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react ion mass  became br ight -orange .  The mixture  was cooled, and the precipi ta te  was removed by f i l t ra -  
tion and washed with e ther  to give 0.82 g (92%) of VI as  an orange crysta l l ine  substance that was insoluble 
in water ,  benzene, and lower  al iphatic alcohols and had mp 233-234.5 ~ (needles f r o m  butanol) and Rjf 0.49 
[on a plate with activity II A]~O 3 in a pe t ro leum e th e r -d i cb lo ro e th an e  sys tem (17 : 4); the yellow spot was 
developed in iodine vapors] .  UV spec t rum (in alcohol), ~,max, nm (log e): 218 (4.44), 269 (4.34), 304 (4.11), 
and 452 (4.32). Found: C 65.6; H 4.0; N 19.4%. C16Ht2N402. Calculated: C 65.7; H 4.1; N 19.270. 
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