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1,3-Diphenylpyr imido[1 ,2-a]benzimidazol ium pe rch lo ra t e s  were  obtained by react ion  of 
2 ,4 ,6 - t r iphenylpyry l ium pe rch lo ra t e  with 2 -aminobenz imidazo les .  

The reac t ion  of unsubsti tuted 2-aminobenz imidazo le  wi th /3-d ike tones ,  which gives pyr imido[1,2]-  
benz imidazoles ,  has been studied by many  inves t iga tors  [1], but 2 -aminobenz imidazole  with a methy l  or  
phenyl subst i tuent  a t tached to the ni t rogen atom was sub] ected to reac t ion  with acety lacetone  only r e -  
cently [2]. 

We have found that  1 ,3-d iphenylpyr imido[1 ,2-a]benzimidazol ium pe rch lo ra t c s  (II) a r e  fo rmed  in the 
reac t ion  of 1-subs t i tu ted  2 -aminobenzomidazo les  with 2 ,4 -6 - t r ipheny lpyry l ium pe rch lo ra t e  (I): 
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11 a R=CH3, R'=H; b R=C2Hs. R'=H; c R=n-C3HT, R'=H; d R=CHzC~It~. R'=H; 
e R=CgH,9, R'=H; f R=R'=CH3; V a R=CH3, R'=H; bR=C2Hs, R'=H: c R=R'=H 

It is known [3, 4] that  pyry l ium sa l t s  a re  conver ted  to pyrydinium sa l t s  under  the influence of p r i m a r y  
aliphatic,  a romat ic ,  and some  he te rocycUc amines .  The convers ion  of pyryl ium sa l t  to pyr imidine  s y s t e m s  

b y  reac t ion  with he te rocyc l ic  amines  has r ema ined  unknown up until now. 

The reac t ion  probably  c o m m e n c e s  with a t tack  on the ~ position of the pyry l ium r ing  by the amino 
group to give a subst i tuted ~ - p y r a n  (III), which is in equi l ibr ium with i ts  open fo rm (IV3. The pyridine ni -  
t rogen  a tom of the benz imidazole  f ragment  in IV subsequently r eac t s  with the carbon a tom of the side chain 
to give a pyr imidin ium ring: 
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A s imi l a r  m e c h a n i s m  is known for  the reac t ions  of pyry l ium sa l t s  with hydrazine,  phenylhydrazine,  
and hydroxylamine,  as a resu l t  of which pyrazo les  and i soxazoles  a re  f o rmed  [5, 6]. 

The fo rmat ion  of N-(2-benzimidazoly l ) -2 ,4 ,  6- t r iphenylpyr id inium p e r c h l o r a t e s  (V} in 36 and 32% 
yields,  r e spec t ive ly ,  is also obse rved  for  1 -methy l (o r  1 -e thy l ) -2 -aminobenz imidazo les ,  along with the f o r -  
mat ion of the above-examined  pe rch lo ra t e s  II [7]. The fo rmat ion  Of pyr imidine  der iva t ives  in yie lds  close 
to quanti tat ive is  p r e f e r a b l e  for  aminobenzimidazoles  with other  subst i tuents .  

The effect  of subst i tuent  R in the 2 -aminobenz imidazo les  m a y  be due to two r ea sons .  1. These  sub-  
st i tuents may  c rea t e  s t e r i c  hindrance to reac t ion  of the NH group with the carbonyl  group in ketone IV. In 
fact ,  the react ion  with unsubsti tuted 2-aminobenz imidazo le  p roceeds  p r i m a r i l y  with the fo rmat ion  of p e r -  
ch lora te  Vc, and 1 ,3-diphenylpyr imido[1 ,2-a]benzimidazole  is fo rmed  in only 16% yield.  The analogous 
pyr tmidin ium s y s t e m  is not f o rm ed  at all  in the case  of the reac t ion  of 2-aminopyr id ine ,  which does not 
contain subst i tuents  adjacent  to the amino group, with pe rch lo ra t e  I. 2. Owing to the +I effect of subs t i -  
tuent R, the bas ic i ty  of the pyridine ni t rogen a tom m a y  inc rea se  to a ce r ta in  degree ,  and alkylation of this 
a tom will be faci l i ta ted.  This  is evidently the r eason  that  1 ,5 ,6 - t r ime thy l -2 -aminobenz imidazo le  (pK a 
16.88) fo rms  exclus ive ly  a pyr imid ine  der iva t ive ,  in con t ras t  to  1 -me thy l -2 -aminobenz imidazo le  (pK a 
16.20} .* 

The s t r u c t u r e s  of the compounds obtained were  conf i rmed by a l te rna t ive  syntheses .  1 ,3-Diphenyl-  
5-e thylpyr imido  [1 ,2-a]benzimidazol ium perch lo ra te ,  identical  to IIb, was obtained in 6.2% yield by r e a c -  
tion of 1 -e thy l -2 -aminobenz imidazo le  with dibenzoylmethane in the p r e s e n c e  of 70% perch lo r i c  acid, and 
the s ame  compound was obtained in 13.3% yield by reac t ion  with benzalacetophenone:  
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1 ,5 ,6 -Tr ime thy l -2 -aminobenz imidazo le  r e ac t s  with dibenzoylmethane to give pe rch lo ra te  IIf in 13% 
yield.  

In o rde r  to conf i rm the II s t ruc tu re ,  we c o m p a r e d  the PMR spec t r a  of IIf  and N- (1 ,5 ,6 - t r ime thy l -2 -  
benzimidazoly l ) -2 ,4 ,6- t r iphenylpyr id in ium perch lo ra te  (Vd}, the s t ruc tu re  of which was  proved in [8]. Be-  

cause  of the poss ib i l i ty  of f r ee  ro ta t ion  about the C--N ~ bond, the two C-methy l  groups give one signal  
at 1.98 ppm in the s pec t rum  of Vd, and the integral  a r ea  of the peak is twice the a r e a  of the peak at 3.33 
ppm (the signal of the N-CI:I  3 group}. The s pec t rum of IIf  contains th ree  signals  of equal intensity, d is -  
r ega rd ing  those  due to the p r e s e n c e  of a roma t i c  protons  - 3.84 ppm (CH 3 group bonded to the N atom} and 
2.06 ppm and 1.79 ppm (two CH 3 groups of the benzene ring}. Thus, as expected, the N - C H  3 group in s t r u c -  
t u r e  IIf  has  a la rge  chemica l  shift ,  and this  is a s soc ia ted  with the high degree  of an iso t ropy  of the m o l e -  
cule.  The C - C H  3 groups in IIf  a r e  chemica l ly  nonequivalent for  the s a m e  reason .  

2 ,4 ,6 -Tr ime thy lpy ry l ium pe reh lo ra t e  does not fo rm pyr imidine  s t r u c t u r e s  with 2 -aminobenz imid -  
azoles  but is conver ted  via spl i t t ing out of pe rch lo r i c  acid to a methy lenepyran  h e x a m e r  [7]. P y r i m i d o -  
[1 ,2-a]benzimidazol ium pe rch lo ra t e s  with methyl  subst i tuents  in the 1 and 3 posit ions (Via-d} a r e  obtained 
only in the reac t ion  of 1-subs t i tu ted  2 -aminobenz imidazo les  with acety lacetone  in the p resence  of 70% p e r -  
chlor ic  acid.  

EXPERIMENTAL 

The pK a values  were  m e a s u r e d  by potent iometr ic  t i t r a t ion  in absolute  ace toni t r i le  at 25 �9 0.1~ The 
PMR spec t r a  of t r i f luoroaec t ic  acid solutions of the compounds were  obtained with a BS-487e s p e c t r o m e -  

�9 The bas ic i ty  constants  we re  m e a s u r e d  by our sen ior  scient i f ic  c o - w o r k e r  V. A. B ren ' .  
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eter  (80 MHz) with hexamethyldisiloxane as the in- 
ternal  s tandard.  

1 ,3-Diphenyl-5-ethylpyrimido [1,2-a]benzimid- 
azol ium perchlora te  (IIb). A) A 0.82-g (2.0 mmole) 
sample of perchlora te  I was refluxed with 0.38 g (2.4 
mmole) of 1-e thyl -2-aminobeazimidazole  in 4 ml of 
,absolute dimethylformamide (DMF) for 1 h, after  
which the mixture  was cooled, water  was added, and 
the yellow precipitate was separated,  washed with 
water  and ether,  dried, and t rea ted  with 5 ml of hot 
ethanol. The insoluble mater ia l  was removed by fi l-  
t ra t ion and washed with a small  amount of hot alcohol 
to give 0.42 g (46.7%) of bright-yel low perchlorate  IIb 
with mp 282 ~ (from nitromethane).  Cooling of the 
ethanol solution precipitated 0.36 g (32.4%) perch lor -  
ate Vb [71. 

B) A mixture of 1-e thyl-2-aminobenzimidazole ,  
dibenzoylmcthane, and 70% HC10 4 in a ratio of 1 : 2 : 1 
was refluxed for 2 h in absolute DMF. It was then 
cooled, and water  was added to give an oil that gradu- 
ally crys ta l l ized.  The precipitate was removed by 
filtration, washed with ethanol  and ether, and dried.  
The yield of perchlorate  IIb was 6.2%. 

C) An equimolar mixture of 1 -e thy l -2 -amino-  
benzimidazole and benzalacetophenone was refluxed 
for 3 h in absolute DMF, after which it was cooled, an 
equimolar  amount of 70% HC104 was added, and the 
mixture  was refluxed for another 15 min. It was then 
cooled and t rea ted  with water  to give an oil that solidi-  
fied on t r i tura t ion with water  and ether .  The yield 
of perchlora te  IIb was 13.3%. 

1,3-Diphenyl-5,7, 8- t r imethylpyr imido [ ! ,2-a] -  
benzimidazolium Perchlora te  (IIf}. A 0.82-g (2.0 
mmole) sample of perchlorate  I was refluxed with 
0.42 g (2.4 mmole) of 1 ,5 ,6- t r imethyl -2-aminobenz-  
imidazole in 4 ml of absolute DMF for 1 h, af ter  
which the mixture was cooled and t rea ted  with ether 
to give an oil that crys ta l l ized on washing with ether.  
The solid was purified by recrys ta l l iza t ion  f rom 
glacial acetic acid to give 0.86 g (92.2%) of a product 
with mp 270 ~ 

1,3-Dimethyl-  5-ethylpyrimido [1,2-a]benzimid- 
azolium Perch lora te .  A mixture  of t - e t h y l - 2 - a m i n o -  
benzimidazole,  acetylacetone,  and 70% HC104 in a 
molar  ratio of 1 : 2 : 1 was refluxed for  1 h in glacial 
acetic acid, after which it was cooled, and the resu l t -  
ing precipitate was removed by fil tration. An addi- 
tional amount of a substance with mp 222 ~ (from 
glacial acet ic  acid) was precipi tated f rom the fi l trate 
by the addition of ether to give an overal l  yield of 63%. 

Reaction of Perch lora te  I with 2-Aminobenzimid-  
azole. A 0.82-g (2.0 mmole) sample of perchlorate 
I was refluxed with 0.34 g (2.4 mmole) of 2-amino- 
benzimidazole in 4 ml of absolute DMF for 1 h, after 
which it was cooled to precipitate 0.I g (16%) of 1,3- 
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diphenylpyrimido[1,2-a]benzimidazole with mp 311 ~ (mp 312-315 ~ [1]). The addition of ether to the fil trate 
liberated an oil that solidified on tri turation with water to give 0.77 g (73.3%) of N-(2-benzimidazolyl)-2,4,6- 
triphenylpyridinium perchlorate with mp 255 ~ (from nitromethane) (mp 255 ~ [8]). 

Data on the synthesized pyrimido [1,2-a]benzimidazolium perchlorates are presented in Table t .  
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