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R E S E A R C H  ON I M I D A Z O [ 1 , 2 - a ] B E N Z I M I D A Z O L E  

D E R I V A  T I V E S  

X I .  * SYNTHESIS OF 2-ARYLAMINO DERIVATIVES 

OF 9-METHYLIMIDAZO[1,2-a]BENZIMIDA Z OLE 

A.  M.  S i m o n o v ,  T .  A.  K u z ' m e n k o ,  
a n d  L .  G .  N a e h i n e n n a y ~  

UDC 547.785.5.07 

2 -Ary lamino  de r iva t ives  of 9 -methy l imidazo[1 ,2-a ]benz imidazo le  were  obtained by cyc l i za -  
t ion of the products  of the reac t ion  of 2 - a m i n o - l - m e t h y l b e n z i m i d a z o l e  with chloroacet ic  acid 
anil ides.  The f o r m e r  undergo diazo coupling and acetylat ion in the 3 posi t ion of the sy s t em,  
and the amino groups  of secondary  amines  a re  a lso  acetyla ted.  

The p rev ious ly  unknown 2 - a r y l a m i n o  der iva t ives  of 9 -methyl imidazo[1 ,2-a ]benz imidazole  (IIa-e) were  
synthesized f r o m  N - a r y l a m i d e s  of 2 - i m i n o - l - m e t h y l - 3 - b e n z i m i d a z o l y l a c e t i c  acid ( h - e )  by closing of a new 
imidazole  r ing through the amide  carbonyl  group and the imino group.  

Only e x t r e m e l y  scanty informat ion regard ing  the synthes is  of such amines  in a s e r i e s  of condensed 
imidazole  s y s t e m s  is avai lable  ~. The only r ep re sen t a t i ve  of this c lass  of compounds - 2 - ace t amido imidazo -  
[1,2-a]pyridine - was obtained by heating the tosyl imino der iva t ive  of 1 - c a r b a m o y l m e t h y l - 2 - p y r i d o n e i m i n e  
[2J in ace t ic  anhydride.  We were  unable to obtain unsubsti tuted 2 -amino -9 -me thy l imidazo [1 ,2 -a lbenz imid -  
azole by a s i m i l a r  method, inasmuch as we were  unable to conver t  2 - i m i n o - 3 - c a r b a m o y l m e t h y l - l - m e t h y l -  
benzimidazol ine  (II1) to the tosyl  der iva t ive .  The action of acet ic  anhydride on imine III gives ini t ial ly the 
N-ace ty l  der iva t ive ,  and, as  in the case  of 3 -ea rboxylmethy l - subs t i tu ted  compounds,  3-acety l - -2 ,9-dimethyl -  
imidazo[1 ,2-a]benzimidazole  [3]'is fo rmed  on prolonged heating in the p r e sence  of anhydrous sodium ace -  
tate.  The use  of phosphorus  oXychloride as  the condensing agent l e a d s  to res ini f iea t ion,  poss ib ly  as a con-  
sequence of the instabi l i ty  of the resul t ing amino der iva t ive .  

As one would expect,  we t h e r e f o r e  undertook the synthesis  of the m o r e  s table  2 - a r y l a m i n o - s u b s t i -  
tuted imidazo[1 ,2-a]benzimidazoles .  The s ta r t ing  N - a r y l a m i d e s  ( I a - e ) w e r e  obtained by heating 2 - a m i n o -  
1 -methylbenz imidazole  with ch loroace t ic  acid ani l ides in acetone.  The cycl izat ion of I a - e  in phosphorus  
oxychloride p roceeds  smoothly,  and the hydrochlor ides  (Ha-e) of the 2 - a r y l a m i n o  de r iva t ives  a re  formed 
in 90-95% yields .  The IR spec t r a  of the la t ter  do not contain the absorpt ion  band of a CO group at 1700- 
1705 cm ~1 that is p r e s en t  in the s pec t r a  of the s ta r t ing  amides .  In the f r ee  s ta te ,  a r y l a m i n e s  I I a -e  a r e  d is -  

t inguished by high instabil i ty.  

The s t ruc tu re  adopted for  I I a -e  is in a g r e e m e n t  with the chemica l  p rope r t i e s  manifes ted  by them.  
Stable d iacetyl  de r iva t ives  Ia, c - e  a re  f o rmed  on t r ea tmen t  of secondary  amines  IIa, c - e  (R = H) with ace -  
tic anhydride.  Acetylation takes  p lace  at the amino group and in the 3 posi t ion of the t h r e e - r i n g  sys t em,  

* See [1] for  communica t ion  X. 

Rostov State Univers i ty .  Sc i en t i f i c -Resea rch  Institute of Phys ica l  and Organic  Chemis t ry ,  R o s t o v -  
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TABLE I .  1-Methyl-2-imino-3-benzimidazolinylacetic Acid N- 
Arylamide Hydrochlorides (Ia-e) 

Ia 

Ib 

Ic 

Id 

Ie 

Ar 
o mp C 

(solvent). . 
Empirical . 
formula [ 

C H 

Found, % 

H CsHs CIGHIeN40"HCI 60,6 5,4 
(alcohol)[ 61,7 5,6 . . . . . .  CiTHIsN40.HC1 

CH3 C6H5 (alcohol)I 53,3 4,2 
H t-NO2C6H4 . . . .  CI~HIsNsO3.HCI 

(DMF) ' 151'41 5,2 H ~-C1C8H4 2~! J C , 6 H , s C I N 4 0 -  
(aleohol)l .HCI.H~O [59,1] 

H -COOC~H~CGH~ . . . . . .  C~gH2oN403' HCI 5,9 
(aleohol)[ 

c, I N 

II ,0 17,5 

I0,7 17,2 

9,5 19,5 

Calc., % ~. 

60,7 5,4 11.2 17,7195 

61,7 5,8 10,7 17,0[94 

53,1 4,5 9,8 19.4192 

52,0 4,9 19,2 15.2166 

58,7 5,4 9,0 14,4[ 87 

as confirmed by the presence  in the PMR spect rum of IVa of three singlets of identical intensity at ~ 3.80, 
2.50, and 2.19 ppm. Ter t i a ry  amine IIb fo rms  only C-ace ty l  derivative IVb. 

/R  
~H:~CO N\Ar 

, . . , c ,  
I l I 
CH 3 CHs CH3 

I a - e  u a - e  

I, II. a R=H, Ar=C6Hs; b R=CHa, Ar=CsHs; c R=H, Ar=P-NO2C~H4; d R=H, Arm 
=p-CIC6H4; C R=H; Ar=p-COOC2HsC~-H~ 

Amines I Ia-e  undergo diazo coupling in the 3 position which is typical for the imidazobenz imidazole  
system, to give azo compounds Va-e .  

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

The IR spectra  of minera l  oil suspensions of Ia-e  and IIa-e and of chloroform solutions of IVa-e wer 
recorded with a UR-20 spec t rometer .  

The PMR spect rum of a CDCl 3 solution of IVa was recorded with a Tesla BC 487C spec t rome te r  with 
an operating frequency of 80 MHz and te t ramethyldis i loxane as the internal standard.  The 6 values p re -  
sented in this paper were converted with r e spec t  to the signal of te t ramethylsi lane.  

2 - Imino-3 -ca rbamoylme thy l - l -me thy lbenz imidazo l ine  (liD. A solution of 2.54 g (0.01 mole) of 2- 
imino-3-methoxycarbonyl  methyl - l -methylbenz imidazol ine  hydrochloride [4] in 25 ml of 22% ammonium 
hydroxide was heated to the boiling point, af ter  which it was cooled, and the result ing precipi ta te  was r e -  
moved by fil tration and washed with a smal l  amount of water  to give 1.6 g (80%) of co lor less  p r i sms  with 
mp 226 ~ (from water).  Found: C 59.0; H 5.9; N 27.4%. C10Hi2N40. Calculated: C 58.8; H 5.9; N 27.4%. 

2 -Ace t imido-3-ca rbamoylmethy l - l -methy lbenz imidazo l ine .  A 0.20-g sample of amide III was refluxed 
in 1 ml of acetic anhydride for 3-5 min, af ter  which the mixture was cooled, and the resul t ing  precipitate 
was removed by fi l tration and washed with ether to give 0.20 g (83%) of color less  needles with mp 223 ~ (from 
alcohol). Found: C 58.8; H 5.7; N 22.9%. Ci2H14N402. Calculated: C 58.5; H 5.6; N 22.7%. 

2 - Imino- l -me thy l -3 -benz imidazo l iny lace t i c  Acid N:Ary lamide  Hydrochlorides (Ia-e,  Table 1). A 
saturated solution of equimolecular  amounts of 2 -amino- l -methy lbenz imidazo le  and chloroacet ic  acid N- 
ary lamide  in acetone was heated for 18-20 h, af ter  which the solid mater ia l  was removed by filtration and 
washed with acetone. The products were insoluble in cold water,  chloroform, and ether.  

2-Arylamino-9-methyl imidazo[1 ,2-a}benzimidazole  Hydrochlorides (IIa-e). A 1-mmole  sample of 
a ry lamide  Ia-e  was heated in 30 ml of phosphorus oxychloride until it had dissolved completely,  af ter  which 
the solution was heated for another 3 h. The solvent was then removed by vacuum distillation, and the dark 
viscous residue was treated with cold water;  after  2-3 h, the precipi ta te  was removed by filtration. (Hy- 
drochlor ide IIb was soluble in water ,  and the solution obtained af ter  decomposition of the POC13 was there -  
fore neutral ized with 22% ammonium hydroxide and extracted with benzene, and dry HC1 was bubbled into 
the benzene solut ion after  pr ior  drying over  potassium carbonate.) Hydrochlorides I Ia-e  are  stable but 
were difficult to purify by the usual methods, and they were therefore  used without additional purification 
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in the subsequent  t r an s fo rm a t i ons .  Hydrochlor ides  I Ia -e  were  conver ted to p i c ra t e s  for  identification. Data 
for these  compounds a r e  p resen ted  in Table  2. 

Ni t ra te  Salts of I I a .  Hydrochlor ide  IIa was suspended in water ,  a f te r  which the suspension was made 
alkal ine with 22% ammonium hydroxide,  and the prec ip i ta ted  amine was sepa ra ted  rap id ly  and dried between 
sheets  of f i l te r  paper .  It was then dissolved in alcohol,  the alcohol solution was t r ea t ed  with excess  concen-  
t ra ted  HNO2, a a d  the resu l t ing  p rec ip i t a te  was r emoved  by f i l t ra t ion and washed with e ther  to give pa le -  
yellow needles  with mp 205 ~ ( f rom alcohol) that  were  soluble in water .  Found: C 59.2; H 4.3; N 21.270. 
C16H14N4"HNO3. Calculated:  C 59.1; H 4.6; N 21.570. 

2 - (N-Ace ty lpheny lamino) -3 -ace ty l -9 -me thy l imidazo[1 ,2 -a ]benz imidazo le  (IVa). A solution of 0.30 g 
(1 mmole)  of hydrochlor ide  IIa in 3 ml  of acet ic  anhydride was refluxed for  3 h in the p r e sence  of 0.30 g of 
anhydrous sodium ace ta te ,  a f te r  which it was cooled and poured over  ice.  After  the ace t ic  anhydride had 
decomposed ,  the mix tu re  was neutra l ized with sodium carbonate ,  and the l ibera ted  oil was ext rac ted  with 
ch loroform.  The ch lo ro fo rm ex t rac t  was evapora ted  to the minimum volume,  and the product  was purif ied 
by column ch roma tog raphy  (with A1203 and elution by chloroform) ; the f rac t ion  with Rf 0.9 (according to 
TLC data) was col lected.  The product  was r ead i ly  soluble in benzene and acetone but insoluble in e ther  and 
water .  

The p r o p e r t i e s  of IVa and the other  ace ty l  de r iva t ives  a re  presented  in Table  3. 

The s t r e t ch ing  v ibra t ions  of the ca rbony l  groups in the IR spec t r a  of IVa-e  a p p e a r  at  1630 (COCH3) 
and 1680 (N-COCH3) cm -1. 

3 - (4 ' -Bromopheny lazo) -9 -me thy l -2 -pheny lamino imidazo[1 ,2 -a}benz imidazo le  (Va). A solution of a 
diazomXmn sal t  obtained f rom 0~'17 g (1 m m o l e ) o f  p -b romoan i l ine  and 0.07 g (1 mmole)  of sodium ni t r i te  
by the usual  method was added to 0.30 g (1 mmole)  of hydrochlor ide  IIa in 3 ml  of g lac ia l  acet ic  acid con- 
taining 0.40 g of sodium aceta te .  After  1 h, the reac t ion  product  was removed  by f i l t ra t ion  and washed with 
water .  The b r i gh t -o r ange  azo compound was soluble in water ,  e ther ,  and benzene and highly so lub le  "in 
ch lo ro fo rm and acetone (see Table  4). 

1. 

2. 
3. 
4. 
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