
INVESTIGATIONS IN THE IMIDAZOLE SERIES 

LXX.* SYNTHESIS OF DERIVATIVES OF I(9)H- AND 

IH-IMIDAZ O[1,2- a ] BENZIIVIIDAZ OLES 
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Der ivat ives  of l(9)H- and 1H-imidazo[1,2-a]benzimidazoles  were  synthesized by the r e a c -  
tion of 1-acylmethyl -2-chlorobenzimidazoles  with ammonia and p r i m a r y  amines. 

The prepara t ion  of 9H-imidazo[1,2-o]benzimidazole  der ivat ives  by the react ion of 1 -a lky l -2-amino-  
benzimidazoles  with ~-halo  ketones is well-known [2-7]. Heating o-phenylenediamine with 2 -ch lo ro-4 ,5 -  
diphenyloxazole gives a substance of unknown s t ructure ,  for  which the l (9)H-2,3-diphenyl imidazo[1,2-~]-  
benzimidazole s t ruc ture  was proposed on the basis of the resu l t s  of e l emen ta ry  analysis  [8]. 

We have developed an ,original method for the Synthesis of der iva t ives  of l(9)H- and lXI-imidazo[1,2- 
a]benzimidazoles ,  which has been previous ly  repor ted  only in br ief  publications [9, 10]. 1-Acylmethyl-2-  
chlorobenzimidazoles  (III-X) [9, 14] were  obtained by react ion of the access ib le  2-chlorobenzimidazole  (I) 
[11, 12] and 2-chloro-5 ,6-d imethylbeuzimidazole  (II) [13] with ~-halo  ketones in alcohol or  aqueous a lco-  
hol solutions in the p resence  of an alkaline agent. When these compounds are  heated with ammonia or  p r i -  
m a r y  amines in lower alcohols or  d imethylformamide (DMF) at 140-180~ not only does the chlorine atom 
undergo nucleophilic substitution, but the in termedia te  1-acylmethyl-2-amino(alkylamino,  arylamino)ben-  
z imidazoles  a re  s imultaneously dehydrated to give l (9)H-imidazo[1,2-a]benzimidazole der ivat ives  (XX, 
XXXIV, XXXVII, and XLII) and 1H-imidazo[1,2-a]benzimidazole  der ivat ives  (XI-XIX, XXI-XXXIII, XXXV, 
XXXVI, XXXVI]/-XLI, and XLI]X-XLVIX, Table 1). All of the indicated compounds were synthesized in o r -  
der  to study the dependence between thei r  s t ruc tu re  and biological activity. 

, , , ,  , , , - ~  o [ ~ . o  j I 
X! -XLVII R" 

R=H,AIk~ R'~AIk,Ar;  R " =  H,AIk,Ar 

The s t ruc tu res  of the t h r ee - r i ng  compounds were  conf i rmed by the IR spectra ,  in which the absorp-  
tion bands of the CO group that a re  p resen t  in the IR spec t ra  of the s tar t ing 1-acy lmethy l -2-ch loroben-  
z imidazoles  (HI-X) a re  absent. 

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

2-Chlorobenzimidazole  (I) [11, 12], 2-chloro-5 ,6-dimethylbenzimidazole  (II) [13], and 1-acetonyl-  
(p-methoxyphenacyl,  p -bromophenacyl ,~-ace to th ienyl ) -2-ch lorobenzimidazoles  (III-VI) [14] were  p repa red  
by known methods.  

1-Phenacyl -2-chlorobenzimidazole  (VII). A solution of 3 g (0.02 mole) of I, 4 g (0.02 mole) of phen- 
acyl bromide,  and 0.8 g (0.02 mole) of NaOH in 50 ml of 50% methanol was s t i r r ed  at 35-40 ~ for  30-40 rain 

* See [1] for  communication LXIX. 
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Empirical formula 

C12HI3NsO 

Ct~Ht~N3.C6H~N,Oz 

CtrHIsN3 

C16HI3N3 

CtrH15N3"C6H3N3Or 

�9 ClrHIsNa'H20 

C17HIsNaO "HzO 

CtsHlTNaO" H~O 

C2oHI6Ns'C6H3NaOr 

CIsHnN3 

CI~HI3N3"HC~ 

CIrHIsN30 

C~IH24N4"2C~H3N~O7 

CtgH~gNa'C6H~NaOz 

C2~H~N3"C~H3NsO7 

C2~HIrN3 

C~H~Nz 

C~HtrN~ 
C2~HITN~ 

C~Ht~N~O 

C2~H17N30 

C~H~6N~O .H~O 

C~sHITNa 

ClsHlaNaO 

C~sH~rN~O~ 

C==H~N~O .H=O 

CI~HtoBrNs d 

C~7H~BrN~O ~ 
f 

C~�H~sBrNa.C~HsNaOz 

C=tH~4BrNag 

C~2H~BrN~.H20 h 

CIaHgNa~ 

Ct~H~Na 

C~sH~rNa 

CI~Ht�NaO 

C~IH~N~-C~H~N~O7 

C~sHtgNa 

Found. 

c H 

i7,0 3,0 9,9 

;1,9 4,0 !9,2 

'8,0 5,0 .6,3 

r7,4 5,4 L7,3 

56,2 3,7 [7,3 
I 

?3,4 5,1 L5,0 I 

I 59,5 5,6 .4,9 

t T0,0 5,9 [3,4 

59,4 3,7 [5,6 

77,3 4,9 18,1 

57,4 5,0 14,9 

73,~ 5,6 14,8 I 

50,2 3,7 17,3 J 

58,0 4,2 15,9 ~ 

59,7 4,7 15,5 

81,f 5,3 I2,s 

81,~ 5,0 13,9 

81 ,; 5,2 13,2 
5,1 12,8" 

4,8 12,7 

5,1 12.2 

5,3 11,2 i 

4,6 11,7 

4,8 15,9 

5,7 14,0 

5,2 12,2 

3,3 13,4 

3,8 I 1,9 

3,9 13,9 

3,7 11,0 

4,t 9,9 

3,8 17,5 

6,9 14,4 

6,4 15,3 

5,9 13,8 

4,9 15,4 

5,4 12,4 

Calc., % I Yield, 
N '%  

56,9 6,1 19,5 87 

51,8 3.7 19,1 67 

78,1 5,8 16,1 93 

77,7 5,3 17,0 57 

26,3 I 3,7 54 17,1 

?3,1 6,1 15,0 64 

39,1 5,8 14,3 85 

59,9 6,2 13.6 53 

59,3 3,4 15,9 47 

77,2 4,7 18,0 87 

67,7 5,0 14,8 88 

73,6 5,5 15,1 83 

50,1 3,8 17,7 70 

57,s 4,3 16,2 82 

59,5 . 4,4 15,4 66 

81,7 5,3 13/2 92 

81,5 4,9 13,6 71 

813 5,3 13,C 71 
81,7 5,3 13,0 [ 65 

77,5 4,6 12,9 50 

77,9 5,0 12,4 88 

74,4 5,7 t 1,3 87 

83,5 4,8 11,7 45 

73,0 5,0 16,0 83 

70,3 5,6 13,7 80 

73,9 5,4 I 1,8 82 

57,7 32 13,5 64 

57,3 4,0 11,8 87 

50,3 3,5 14,1 77 

65,0 3,6 10,8 72 

62,9 4,3 10,0 85 

65,2 3~8 17,6 34 

78,9 6,6 14,5 83 

78,5 6 , 2 1 5 , 3  75 

74,7 6,3 13,8 59 

59.3. 4,8 ! 15,4 54 

81,9 5,7 12,5 51 

a T h e  s u b s t a n c e s  w e r e  p u r i f i e d  f o r  a n a l y s i s  by c r y s t a l l i z a t i o n :  XI  f r o m  w a t e r ;  XXH,  XXVI ,  and  XXVII  f r o m  

a q u e o u s  m e t h a n o l ;  X V ,  XIX,  XXIV,  X X V ,  XXXI ,  and  X L V I  f r o m  m e t h a n o l ;  XHI ,  X /V,  X V I - X V I I I ,  XXVII I ,  
XXIX,  XXXII ,  X X X K I ,  X X X V ,  X_X3UgI, XXXVII I ,  X L ,  X L I ,  X L I I I - X L V ,  and  X L V I I  f r o m  a q u e o u s  a c e t o n e ;  X X I  

f r o m  a c e t o n e - m e t h a n o l  (11 : 1); XT[ and  X X X I X  f r o m  d i o x a n e ;  X X  a n d  X X I I I  f r o m  a c e t i c  a c i d ;  and  X X X ,  
X X X I V ,  X X X V I I a n d X L I I f r o m a q u e o u s D M F .  b w i t h  d e c o m p o s i t i o n ,  e F o u n d :  C1 12.6%. C a l c u l a t e d :  C1 
12.5%. d F o u n d :  B r  25.3%. C a l c u l a t e d :  B r  25.6%. e F o u n d :  B r  22.9%.  C a l c u l a t e d :  B r  2 2 . 4 % . f F o u n d :  B r  

13.4%. C a l c u l a t e d :  B r  13.4%. g F o u n d :  B r  20.7%. C a l c u l a t e d :  B r  20.6%. h F o u n d :  B r  19.2%. C a l c u l a t e d :  
B r  1 9 . 0 % .  i F o u n d :  S 13.6%. C a l c u l a t e d :  S 13.4%. 
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and cooled. The prec ip i ta te  was r emoved  by f i l t ra t ion and washed with 50% methanol  to give 4.5 g (85%) 
of VII with mp 168-170 ~ ( f rom methanol).  Found: C 66.3; H 3.9; C1 13.3; N10.4%. C15HIIC1N20. Calculated: 
C 66.5; H 4.1; CI 13.1; N 10.3%. 

1 -Aee tony l -2 -ch lo ro -5 ,6 -d ime thy lbenz imidazo le  (VIII). This  compound was p r e p a r e d  by a method 
s i m i l a r  to that used to p r e p a r e  I I I -VI  [14]. A product  with mp 182-184" ( f rom 50% methanol) was obtained 
in 40% yield. Found: C 61.3; H 6.0; C1 14.8; N 12.2%. ClzH13C1NzO. Calculated:  C 60.9; H 5.5; CI 15.0; 
N ii.8%. 

l-Phenaeyl-2-chloro-5,6-dimethylbenzimidazole (IX). This compound was obtained by a method 
similar to that used to prepare VII. A product with mp 173-175 ~ (from methanol) was obtained in 88% 
yield. Found: C 68.1; H 5.2; CI 11.7; N 9.1%. CITHIsCINzO. Calculated: C 68.3; H 5.1; CI 11.9; N 9.4%. 

l-(~-Acetothienyl)-2-ehloro-5,6-dimethylbenzimidazole (X). This compound was obtained by a 
method similar to that used to prepare III-VI [14]. A product with mp 178-180 ~ (from methanol) was ob- 
tained in 85% yield. Found: C 59.9; H 4.3; CI 11.3; N 9.2; S 11.0%. CIsHI~CINzOS. Calculated: C 59.1; 
H 4.3; CI 11.6; N 9,2; S 10.5%. 

iH-Imidazo[l,2-a]benzimidazole Derivatives (XI-XLVII, Table i). A solution of 0.01 mole of III-X 
and 0.02-0.021 mole of amine in 50 ml of methanol was heated at 140-160 ~ for 6 h and cooled. The precip- 
itate was removed by filtration and washed with water and ether. Evaporation of the alcohol mother liquor 
and washing of the residue with water and ether gave an additional amount of product. In some experi- 
ments, the reaction mass was cooled and poured into water, and the precipitate was removed by filtration 
and washed with water and ether. The ammonia, methylamine, and ethylamine were used in large excess 
as 20-25% alcohol solutions, and the reactions were carried out at 160-180 ~ (6 h). Compounds XV, XVII, 
XIX, XXXVI, XL, and XLI were similarly obtained, except that the reactions were carried out by refluxing 
in DMF for 4 h. The colorless or pale-yellow (XXVII, XXXVI, XL]II, XLIV, and XLVII) crystalline sub- 
stances were soluble in most organic solvents and insoluble in water. Bases VI, XII, XV, XIX, XXTFr-XXY, 
XXXIX, and XLVI are oily substances and were characterized as pierates or hydrochlorides. 
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