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Some reactions of imidazo[1, 2-a] benzimidazole  derivatives have been 

studied: the c leavage of their quatemizat ion products, bromination, 

and the replacement  of the bromine in position 8. 

Recently,  derivatives of the barely studied imid-  
azo[1,2-a]benzimidazole s y s t e m  (II) have been ob- 
tained by the cyc l izat ion  of 1 - a l k y l - 2 - i m i n o - 3 - p h e n -  
acy lbenz imidazo l ines  (I) [1 -3 ] .  We have effected the 
synthes is  of new representa t ives  of  the s e r i e s  (table) 
and have considered some of their  react ions.  

~" ' r - - - - - .  N C H ~ COAt 5 4 

1 R II R 

The action of methylating agents on IIa (R = CH~, 
Ar = CsH 5) leads to the formation of the quaternary 
salt III. When this is heated with dilute alkali, the 
hydroxyl ion attacks the "guanidine" carbon atom, 
the C=N [1] bond ruptures,  and the benzimidazolone 
derivative (V) is produced. The react ion can be used 
to determine the position of the substituents in the 
nucleus~ 

The react ion of IIa with bromine in chloroform 
forms a monobromo derivative, the methyl benzene- 
sulfonate derivative of which is decomposed by alkali 
to give 1-methylbenzimidazolone. On this basis,  it 
may be concluded that the bromine atom is present  in 
position 3 or in the aryl  radical.  Since the propert ies  
of the monobromo derivative differ f rom those of 
2-p-bromophenyl-  9-methylimidazo[ 1 ,2-a]benzimid-  
azole (lib) obtained by independent synthesis ,  in 
which the bromine is nonlabile, the product of the 
bromination of IIa must be attributed to the s tructure 
of the 3-bromo-subst i tu ted compound Via. Thus, IIa 
reac ts  with bromine in a s imilar  manner to imidazo- 
[2, 1-b]thiazole derivatives [4, 5 ]. 

N /X 

I 
CH 3 

Via x-=Br; b X=NO2; 

c x = - ~ ; d •  

I [ O 5 
tll CH 3 CH 3 I CH 3 IV 

_ 

I 
V CH 3 

The halogen atom in compound Via possesses  a 
fair ly high mobility. Consequently, by heating it with 
sodium nitrite in dimethylformamide,  it is possible 
to convert  it into nitro derivative VIb [6]. Reaction 
under the same conditions with piperidine or m o r -  
pholine leads, respectively,  to the N-piperidino 
derivative (VIe) and the N-morpholino derivative (VId). 

1-Alkyl-  and 1-Aralkyl-2- imino-3-phenacylbenzimidazol ines  (Ia-c) and the Products of Their Cycltzation (IIa-c) 

Com- 
pound 

[ a  

Ib 

Ib. HBr 

Ic 

Ic. HBr 

l la  

lib"* 

CH~ 

CH3 

CH~ 

CH2C6Hs 

CH2C6H5 

CH~ 

CHs 

Ar 

CsHs 

p-BrC~H~ 

The same 

CsH~ 

The same 

C6Hs 

p-BrC6H4 

Mp, ~ (solvent for 
crystallization) 

Empirical formula 

146 ~ (aqueous ethanol) 

161 ~ (decomp., methanol) 

284--985 ~ (deeomp., ethanol) 

170--171 ~ (aqueous ethanol) 

Ci6HIsNaO. H20 

CI6HNBrN30 . ~ H 2 0 3 .  

CIsHI4BrN30. HBr 

C21HIgN30 

267--268 ~ (decomp., ethanol-ether) i C21HI~NsO" HBr 

120 ~ (aqueous ethanol) ClsHl~Ns 

I53 ~ (methanol) CLsHI~BrNs z* 

IIc:'* CH=CsHs CsHs 147 ~ (methanol) C2jHITN3 

C H 

Found, % 

N C 

67,75 6.06 

54.13 1 4,50 

r 3.64 

.% ?7 09 ~ 5.75 

15.08 67.82 

11,96 54.41 

62.63 4.75 

77.67 5.31 

58.97 3.77 

5.26 81.51 

10.04 

12.43 

17.09 

12.95 

12.99 

Calculated, % 

H N 

6.05 14.84 

4.28 11.90 

9.88 

12.30 

16.99 

1 *The base was obtained by tr i turat ing  t h e  h y d r o c h l o r i d e  with an excess of 40% alkali. 
2*The hydrochloride of  l ib  was moistened with water  and tr i turated with 40% alkali, and the base was extracted wi th  acetone. 
3*lb. Found, %; Br 22.55.  Calculated, %: Br 22.62.  l lb .  Found, %: Br 24.54.  Calculated, %: Br 24.50.  

58.9 l 

81.70 

45.21 3.56 

77,39 5.61 

62.57 4.77 

77.71 5.30 

3.71 12,88 

5.31 12,99 

Yield, % 

99.0 

98.0 

73.0 

98.0 

73.0 

91.5 

66.0 

93.3 
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EXPERIMENTAL 

The 2~iminobenzimidazoline derivatives (I) were obtained by the 
reaction of 2 - a m i n o - l - m e t h y l -  or 2 -amino- l -benzy lbenz imidazo le  
with phenacyl bromide or its p-bromo derivative (table). 

2-1mino-l-methyl-8-phenacylbenzlmidazoline (la). The base 
was isolated in the form of the hydrate from a hot aqueous solution of 

the hydrobromide [3] by the action of a saturated solution of NazCO 8, 

At 100-120 ~ C it lost two molecules of water, being converted into 

IIa. 
9-Methyl-2-phenylimidazc[l, 2-a]benzimidazole (lla). Compound 

la was boiled with an excess of phosphorus oxychloride or conc. HCI 

for 4 hr [2]. The resulting hydrochloride was dissolved in ethanol with 
a small  excess of ammonia ,  and the base was precipitated with ice 
water. Storage at 25-30 ~ C led to the resinificatlon of the substance. 

9-Methyl-2-phenylimidazo[l, 2-a] benzimidazole methiodide (llI)~ 
An ethanolic solution of I mM of IIa and 2 mM of methyl iodide was 
boiled for 2 hr 30 rain. After cooling, the precipitate was filtered off 

and washed with ethanol. Yield 72%. Snow-white needles (from 

ethanol) with mp 234" C (decomp.). Found, %; N 11.00; I 32.50. 

Calculated for C17Hs s, %0: N 10.80; I 32.60. 
Cleavage of IIl. A solution of 1 g of III and 0.25 g of KOH in 

10 mt  of 50% ethanol was boiled for 1 b_r. The oil that deposited was 
separated off and triturated with ether. Yield 0.48 g (70%o). Colorless 
needles (from ethanol) with mp 167-168 ~ C. The compound was 
identical with 1-methyl -3-phenacylbenzimidazolone  obtained by 
independent synthesis. 

1-Methyl-S-phenaeylbenzimidazolone (V). An ethanolic solution 
of equivalent amounts of 1-methylbenzimidazolone [7] and phenacyl 
bromide was boiled for 10 min, KOH ( i  equivalent) was added, the 
mixture was shaken until the alkali had dissolved, and the precipitate 
of potassium bromide was filtered off. After cooling, IV separated out, 
and it was purified by chromatography on alumina.  Yield 64% 
mp 168 ~ C. Found, %: C 70.80; H 5.37. Calculated for CIsHI4NsO s, %; 
C 70.87; H 5.55. 

The oxime of COml~tmd V, mp 210" C (from aqueous ethanol). 
Found, %: N 15.54. Calculated for ClsHlsNsO z, %: N 15.56. Picrate, 
bright orange needles (from ethanol) with mp 182 ~ C (decomp.) .  
Found, %: N 14.47. Calculated for CI5HI4N20 z �9 C6H~NsOT, %: N 14.49. 

3 -Bromo-9-methyl -2-phenyl imidazo[1 ,2-  a]benzimidazole (Via). 
With vigorous stirring, a solution of 5 mM of bromine in chloroform was 
added over 30 min at 20 ~ C to a solution of 1.24 g (5 mM) of IIa in 
dry chloroform. After 30 min,  the hydrobromide that had deposited 
was filtered off and washed with chloroform. Yield 2.0 g (98%), 
mp 245 ~ C (decomp.) .  When the hydrobromide was treated with 5% 
alkali, an oily product separated out which crystallized on trituration 
with ether. Yield 1.33 g (98%). Snow-white needles with mp 148 ~ C 
(from ethanol). Found, %: C 58.77; H 3.83; Br 24.31; N 12.93. Calcu- 
lated for C16HIzBrNs, %: C 58.92; H 3.71; Br 24.50; N 12.88. 

Methyl benzenesulfonate derivative of 8-bromo-9-methyl-2- 
phenylimidazo[1,  2-a]benzimidazole .  A mixture of 0.65 g (2 raM) of 
Via and 0.55 ml  (4 raM) of methyl  benzenesulfonate was heated at 
80" C for 30 min. After cooling, the mixture was triturated with ether 
and the precipitate was filtered off. Yield 0.96 g (96%). Snow-white 

needles with mp 227 ~ C (from e thanol -e ther ) .  Found, %0: N 8.51; 8.47. 

Calculated for CzsHz0BrNsOzS, %: N 8.43.  

Decomposition of the methyl benzenesulfonate derivative. The 
salt (1.45 g) was boiled with 5 ml of 10%0 caustic potash for 30 min. 

The oily deposit was separated off, and the solution was neutralized to 
pH 7 and repeatedly extracted with ether. Evaporation of the ether 
yielded 0.21 g (48.8%o) of 1-methylbenzimidazolone in the form of 

snow-white needles with mp 190-191 ~ C. A mixture with authentic 

1-methylbenzimidazolone [7] gave no depression of the melt ing point. 
9-Methyl-S-nitro-2-phenylimidazo [i, 2-a] benzimidazole (Vlb). 

A mixture of 0.33 g (i mh/l of Vla and 0.08 g of sodium nitrite in 3 ml 
of dimethylformamide was boiled for 1 hr, and the hot solution was 

filtered from the sodium bromide. After cooling, small lemon-yellow 
needles deposited. Yield 0.23 g (80%o), mp 205 ~ C (from ethanol- 
acetone). Found, go: N 19.05, 19.28. Calculated for C16HIzN402, %o: 
N 19.17. The compound did not change on being boiled with water 

and dilute alkali. 
9-Methyl-2-phenyl-3-piperidinoimidazo [i, 2-a] benzimidazole 

(Vle). A solution of 0.5 g (1.5 mM) of Vla and 0.7 g (8 mM) of piper- 
idine in 5 ml of dimethylformamide was boiled for 2 hr. The solvent 

was distilled off under reduced pressure. The residue was treated with 
water and extracted with ether. From the ethereal extracts 0.47 g of 
dirty-yellow crystals was obtained. Colorless needles with mp 134- 
135 ~ C (from petroleum ether). Found, %o: C 76.74; H 6.89; N 16.68%. 

C21HzzN4, %0: C 76.83; H 6.71; N 16.96. 
9 -Methyl- 3-morpholino- 2 -phenylimidazo [1, 2-a] benzimidazole 

(Vld) was obtained in a similar manner to VIc with a yield of 90%. 
Colorless needles yellowing slightly on storage with mp 212-213 ~ C 

(from petroleum ether). Found, %o: C 72.19; H 6.06; N 16.99. Calcu- 

lated for Cz0Hs0N40, %0: C 72.28; H 6.06; N 16.86. 
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