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2,4 ,6-Tr iphenylpyryl ium perchlora te  reac t s  with mos t  heterocycl ic  amines in dimethyl-  
fo rmamide  to give qua ternary  pyridinium salts.  2 ,4 ,6 -Tr imethy lpyry l ium perehlora te  
fo rms  s imi la r  products only up to a cer ta in  l imit of the basic i ty  of the amine, below 
which a proton is t r an s f e r r ed  f rom the 7 - m e t h y l  group of the pyryl ium salt to the pyr i -  
dine ni t rogen atom of the heteror ing to give the perchlora te  of the start ing heterocycle .  
The res idual  2 ,6 -d ime thy l -7 -me thy lenepyran  is polymer ized  to a hexamer.  

It has been found [1, 2] that 2 ,4 ,6- t r imethylpyry l ium perchlora te  (I) does not fo rm quaternary  pyr idi-  
nium salts with weakly basic heterocycl ic  amines .  According to the calculations in [3, 4] by the P a r i s e r -  
P a r r - P o p l e  (PPP) method, the positive charge in the ring of 2 ,4 ,6- t r iphenylpyryl ium perchlora te  (II) is 
lower than in I due to its par t ia l  (above 20%) delocalization over  the phenyl substituents (see Table 1). 

It was natural  to a s sume  that the number  of amines  that fo rm qua te rnary  pyridinium salts  with pe r -  
chlorate  II will be still  lower. However, it was found that a lmos t  all  of the heterocycl ic  amines  that we in- 
vest igated reac t  with perchlora te  II in absolute dimethylformamide {DMFA) to give N-hetary lpyr id in ium 
sal ts  (HI): 

C~H5 ~ s  

+ RNH 2 _~'20 
C6H 5 C6H 5 C6H5 ~ ~-N / ~C6H 5 

oo: ~ c,o~ 

II 111 a - o  

IH a R = 2-pyr idyl ;  b R = 4-pyridyl ;  c R = 2-benzimidazolyl ;  d R = 1-methyl -2-benzimidazoly l ;  e R = 1-  
ethyl 2-benzimidazolyl ;  f R = 1-methy l -5-benz imidazo ly l  [2]; g R = 2-benzimidazolylmethyl  [2]; h R = 
(2-benzimidazolyl)-2-ethyl  [2 ]; i R = 1-methyl -5 ,6-diphenyl-2  - imidazolyl;  j R = 3-methylnaphth[1,2-d]-2-  
imidazolyl;  k R = 6-bromo-2-benzothiazoly l ;  1 R = 1 ,2 ,4- t r iazo ly-3-y l ;  m R = 5- te trazolyl ;  n R = 6-purinyl;  
o R = 2 ,4 -d ihydroxy-6-amino-5-pyr imidy l .  

TABLE 1. Distr ibution of the Posit ive Charge Density in 
Pe rch lo ra tes  I and II 

Com- ~, c~" 1~, t~" ~' 0 Atom pound 

I 
II 

+0,210 
+0,324 

+0,0t0 
--0,065 

+0,260 
+0,t42 

+o;300 
+ 0 , I 2 8  
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Intense absorpt ion bands of the pyridinium ring at 1620-1637 and 1550-1580 cm -1 and of the percMo-  
ra te  anion at  1100 cm -I a r e  present  in the IR spec t ra  of the compounds obtained. 

• The reac t ion  of perchlora te  ]I with 5 ,6-diaminouraci l  proceeds at one amino group. The start ing 
ma te r i a l s  a r e  isolated in unchanged fo rm only with guanine and N-aminocoll idinium perchlorate .  In the 
f i r s t  case,  the react ion does not proceed because of the low solubility o f  guanine, w h e r e a s  in the second 
case  the reac t ion  does not proceed ei ther  because of s ter ic  hindrance o r  because of the v e r y  low basici ty  
of the amino group. 

It has been a s sumed  [1, 2] that if percMorate  I does not fo rm a qua te rnary  pyridinium salt with 
heteroeyel ie  amines ,  under the influence of a i r  mois ture  it is converted to a 1,5-diketone, during which it 
loses a molecule of perchlor ic  acid, which fo rms  the perchlora te  of the start ing amine. However, we have 
observed that perchlora te  I actual ly reac t s  with such amines  to give the perchlora te  of the s tar t ing amine 
(V), which is itself conver ted to a red compound, to which we ass ign  s t ruc ture  Vh 

+ B - B. HCIO 4 + 
CH 3 CH 3 

CIO~ I-CH3 o ~ C H s  

! v a-d~,wH a-g wl 

'l z cl 
~- CH 3 H 3 

6 

VI 

¥ a B = 2-aminopyridine;  b B = 4-aminopyridine;  c B = 2-aminobenzimidazole;  d B = 1-e thyl -2-aminoben-  
zimidazole;  e B = 2-amino-3-methyInaphth[1 ,2-d] imidazole ;  f B = 3 -amino- l , 2 ,4 - t r i azo le ;  g B = adenine; 
vn-I a B = benzimidazole;  b B = pyridine; c B = N-(1-methyl-5-benzimidazolyl)col l id inium perchlorate;  d 
B = N -  (1-methyl -5-benzimidazolyl ) -2 ,4 ,6- t r iphenylpyr id in ium perchlora te .  

The react ion evidently proceeds by means of proton t r ans fe r  f rom the methyl  group of the pyryl ium 
ring to the heterocycl ic  ni t rogen a tom to give the perchlora te  of the s tar t ing heterocycle  (V) and 2 ,6-d i -  
me thy l -4 -methy lenepyran  (VII). The lability of the hydrogen atoms in methyl groups of pyryl ium salts is 
well known [5, 6]. In addition, the proper t ies  of pyran VII should reca l l  those of fulvene, which is capable 
of undergoing rapid polymeriza t ion [7]. The molecular  weight of VI is 72 8. F r o m  the resul ts  of th in- layer  
chromatography  (TLC) (A1203, chloroform) it can be a s sumed  that VI is an individual substance ra the r  than 
a mixture of po lymers  with different numbers  of links. It possibly has a cycl ic  s t ruc ture  consist ing of six 
f ragments .  The IR spec t rum of VI does not contain the charac te r i s t i c  absorpt ion bands of the carbonyl 
group, which means the oxygen atom is in the pyran ring forming bonds of the e ther  type. The PMR spec-  

t rum contains a singlet  at  ~ 6.80 ppm, which can be assigned to the signals of two identical \ ¢ = C  / • 
/ \H  

groups,  two incompletely resolved singlets at 6 2.22 ppm (signals of - C H  2 -  protons), and at 6 2.00 ppm 
(signals of - C H  3 groups).  Moreover ,  the ra t io  of the overal l  intensities of the signals of the last  two groups 
to the intensity of the signals of the protons of the f i r s t  group is 8 :2 .  Thus, on the basis of the PMR spec-  
t rum,  it can be a s sumed  that a proton is str ipped f rom the 7 - m e t h y l  group of  perchlora te  I. 

Po lymer  VI r eac t s  with 70% pe rch lo r i c  acid to give an unstable green  compound, apparent ly  of the 
oxonium type, which is rapidly reconver ted  to the start ing red  VI on at tempts to f i l ter  it. 

The part icipat ion of the pyridine ni trogen atom in the format ion of the methylenepyran is conf i rmed 
by its occu r r ence  in the reac t ion  of perchlora te  I with benzimidazole,  during which the gradual  format ion 
of a red  precipi ta te  commences  even in the cold. Under the same conditions,  the react ion does not occur  
with perchlora te  II, which does not contain methyl groups.  

An analogous reac t ion  of perehlora te  I with excess  pyridine is known [8]; F a r c a s i v  and Gard isolated 
pyridinium perchlora te  and postulated the format ion of 2-  or  4-methylenepyrans ,  which were not isolated. 
Pe rch lo ra te  I was obtained again in low yield on t rea tment  with acid. Despite the fact  that Fa rca s iv  and 
Gard r eco rd  the appearance  of the red  co lor  of the pyridine solution, they did not observe  the VI that was 
formed,  evidently because,  as  we found, it is quite soluble in pyridine and modera te ly  soluble in ether.  

In o rde r  to study the boundaries of the basic i t ies  of heterocyel ic  amines  that" reac t  with pyryl ium 
perch lora tes  via one o r  another mechanism,  we measured  the ionization constants  of some of them in ace -  
toni tr i le  (Table 2). As seen f r o m  Table 2, we were  able to measure  only the constant of p r ima ry  protona- 
tion, which sould be a sc r ibed  to the ni t rogen atom in the r ing (which is more  basic than the amino group 
[12]), fo r  al l  of the heteroeycl ic  compounds except 1-methyl -5-aminobenzimidazole .  Inasmuch as the 
basic i t ies  of the amino groups in ni trogen-containing he teroeycles  cannot be measured ,  the available l i te ra-  
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TABLE 2. Ionization Constants  of Amines  and Resul ts  of The i r  React ion  with Py ry l ium Salts I and II 

No. 

1 
2 
3 
4 

"5 
6 
7 
8 
9 

i0 
ii 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Amine 

4-Aminopyr id ine  
1-Ethyl -2  -aminobenz imidazo le  
2 -Aminobenz imidazo le  
2 -Amino-3-methy lnaph th [1 ,2 -d ] imidazo le  
1-  Methy l -5-aminobenz  imidazole  
2 -Aminopyr id ine  
2-Aminoth iazo le  
3 -Amino -1 ,2 ,4 - t r i a zo l e  
p-Toluidine 
Aniline 
6 - B r o m o - 2  -aminobenzoth iazo le  
N- (m-Aminopheny l ) -2 ,4 ,6 - t r ipheny lpyr id in ium pe rch lo ra t e  
N- (m-Aminophenyl)  isoquinolinium pe rch lo ra t e  
N- (m-Aminopheny l ) -2 -methy l -4 ,6 -d ipheny lpyr id in ium pe rch lo ra t e  
N- (p-Aminophenyl) isoquinolinium pe rch lo ra t e  
N- (m-Aminophenyl)coll idini t tm pe rch lo ra t e  
N- (p-Aminophenyl) -2 -me thy l -4 ,6 -d ipheny lpyr id in ium pe rch lo ra t e  
N- (p-Am inophenyl) col l idininm pe rch lo ra t e  
N- (p-Aminophenyl ) -2 ,4 ,6- t r  iphenylpyridinium pe rch lo ra t e  
p-Ni t roani l ine  
o-Ni t roani l ine  
2 ,4-Dini t roani l ine  

pK a (25• I Resul t  of 

b a 
b a 
b a 
b a 
�9 a 

b a 
a a 

b a 
a a 

a a 

a a 

a - 
a - 
a - 

a - 

a - 

a 

a 

c 

deg C) a c e -  
toni t r i le  

17.61 
16.22 
15.95 
15.51 
15,29 (7.45) 
14.43 
12.98 
12.74 
11.25[ 10 ] 

10.57 [I~ 
10.58 

7.56 [9 ] 
7.46 [9] 
7.43 [9 ] 
7.40 [9 ] 
7.27 [9] 
7 .21[  9] 
7.18[ 9 ] 
7.1719| 
6.21[ 10] 
4.85 [11 ] 

? 

* React ion resu l t s :  a indicates the fo rma t ion  of a qua te rna ry  pyridinit tm sal t ,  b indicates the fo rmat ion  
of the pe rch lo ra t e  of the s t a r t ing  amine  and VI, and c indicates no react ion;  a dash means  that  the r e a c -  
t ion was not studied. 

In view of its low value,  the pK a could not be de te rmined .  

tu re  PKa va lues  of va r ious  ani l ines ,  each  of which f o r m s  qua te rna ry  pyr idininm sa l t s  with p e r c h l o r a t e s  I 
and lI [9, 13], a r e  p resen ted  in the table  for  compar i son .  It is apparen t  f rom these  data that  the boundary 
of the bas ic i ty  of the amino groups  l ies  below 5 pK a units,  inasmuch as  p-n i t roani l ine  st i l l  r e a c t s  with p e r -  
ch lo ra tes  I and II, o -n i t roani l ine  undergoes  only 5% reac t ion ,  and 2 ,4-dini t roani l ine  does not undergo this 
reac t ion .  

As a l r eady  noted above,  two compet i t ive  p r o c e s s e s  a r e  obse rved  in the reac t ion  of p e r c h l o r a t e  I with 
he te rocyc l i c  amines ;  equi l ibr ium c, which is s ignif icant ly  shifted to f avo r  pe rch lo ra t e  I, should exis t  in 
solution: 

[ !  c H + VII + + CIO~]  § R N ~  

~ H  3 C ~  3 

+ 
R N H  a 

It is logical  to a s s u m e  that the proton will  be re ta ined  e i the r  by the methy lenepyran  or  by the he t e ro -  
cycl ic  amine ,  depending on the i r  bas ic i t i e s ,  and the cour se  of the p r o c e s s  via paths a or  b is t he reby  de-  
t e rmined .  However,  it is known [14] that  methy lamine  r e a c t s  with pe rch lo ra t e  I in the a posit ion to give a 
q u a t e r n a r y  pyr id in ium sa l t  and a sma l l  amount  of xylidine.  As we have shown above,  t r i e thy lamine  in the 
s a m e  reac t ion  is conver ted  to the pe rch lo ra t e ,  fo rming  hexamer  VI f r o m  the pyry l inm salt .  In addition, it 
was  found [2] that  1 - m e t h y l - 5 - a m i n o b e n z i m i d a z o l e  r e ac t s  with pyry l ium sa l t  I to give N - ( 1 - m e t h y l - 5 - b e n -  
z i~dazo ly l~)co l l id i r~umperch lo ra te  (VIIIe), its d iperch lora te ,  and h e x a m e r  VI. Although we a l so  es tabl i shed 
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T A B L E  3. 

Corn- i mp, "C [ Empirical formu- Found, % 
[ (~om 1 

pound I ' ethanol)-1 la c--  ---H 

Ilia ~ 3~--301~5'~i C2sH2~C1N~O4 69,3 4,5 
Illb 230--23P~'-I C28H~ICIN~O4 69,5 4,4 
l l lc  1 2'55 I6'b CaH2~CI~NsO4. i69,0 4,4 
11Id 144--1'46 ~6 CmH24Cl'N30,'H~O t 66,7 4,9 
l l le  140--14215 Ca2H26C1NsOvH20 i 67,5 5,1 
I l lf  2942 'c  CaIH24CIN304 [ 69,0 4,9 
I119[ 202--'20~ C5 H~4C1.N~O4 I 69,5 4,7 
II11i.[ 1.282 C52H2~C1N~O4.2H20 65,8 5,0 
111 i [ 261 CsoH~oCIN~O~ I 73,6 5,2 
Itl j  i �9 3053  CssH~sCINsO~ ~ 71,2 4,5 
l l lk  ['222--223 a C~oH~oBrC1N~O4S ~ 578 35 
IIl l i 253--254 C25H~CIN40~ 62,9 4,4 
1II mi 222 a C24H~sC1NsO4 61,0 4,3 
II1n ~ 307 C~sH~oC1N~O4 63,6 4;3 
I110 [ 327--328 C~TH2tCIN40~ 60,9 4,5 

N - H e t a r y l - 2 , 4 , 6 - t r i p h e n y l p y r i d i n i u m  P e r c h l o r a t e s  (III) 

i Calc. % ~ield, 

N i  C 

5,9 I 69.4 
5,7t69,4 
~,2 68,8 
7,7 66,9 
715[ 67,4 
8,Ol 69,2 
7,9 69,2 
7,4 I 65,4 
7,0 I 73,2 
6,7 71,5 
4,1 I 58,1 
2,0 i 63,2 
4,6 i 60,6 
3,3 63,9 
0,0 60,8 

H C l i  N ~ 

4,4 5,8 89 
4,4 5,8 88 
4,2 8,0 73 
4,7 7,6 36 
4,9 7,4 32 
4,5: 718 72 
4,5 7,8 
5,1 7,1i 
4,7 66 ' 
4,5 7:i I 
3,31 415] 
4,o! ~1,8! 
3 8 1 14,7 ! 
3,8 i 13,3 ': 
4,01 10,5, 

68 
83 
75 
85 
83 
92 
67 
94  
95 

a F r o m  g l a c i a l  a c e t i c  a c i d .  
b F r o m  bu tano l .  
C F r o m  m e t h a n o l .  

P e r e h l o r a t e s  of H e t e r o c y c l e s  (V a and vm) T A B L E  4. 

Com-!mp, ~ [ 
pound I (from glacia~ 

~ a c e t i c  acid) [ 

Va 182--183 ~CsH6N2. HCIO4 
Vb[ 271--272 I CsH6N2-HC104 
\;c I 197--198 C;H~N3. HC104 
Vd, 119--1,20 C�HuNs.HCIO4 
Ve i 259 CI2HIIN3" HCIO4 

V[IIa i 194 CTHeN2.HCIO4 
VllIb] 2889,b CsH~N.HCIO4 
VIIlci 278~A r C,~H18CI'N304"HC]O4 
VIlld 313 ~ C31H24C]:N304. HCI04 

Empirical 
formula c•FOund, 

% 

-cT 

1~,_7 13,9 1,8,o 
[ 30,9 ]4,0 18,3 
136,4 [3,8 15,0 
] 41,1 14,9 13,3 
1 48,614,4 11,4 
138,7 [3,3 16,0 
] 33,3 i 3,5 19,5 
I 42,9 ] 4,6 15,3 
I 57,9 r 4,2 io,6 

Calc., % 
- ~  c H t c l  

I 

4,7 30,9 
4,8 30,9 3,6118,2 
8,4 36,0 3,5115,2 
6,4 41,3 4,6113,6 
3,9 48,4 4,1t11,9 
2,9 38,5 3,2116,2 
8.0 33,4 3,4119.7 
9,4 42,5 4,2]15,7 
6,! 58,3 4,0111,I 

Yield, 

! .j o !i 
a 3 - A m i n o - l , 2 , 4 - t r i a z o l i u m  (Vf) and  a d e n i n e  (Vg) p e r c h l o r a t e s  
cou ld  not  be  p u r i f i e d ,  but  the  b a s e s  w e r e  i s o l a t e d  f r o m  t h e m  and  
iden t i f i ed .  
b F r o m  e thano l .  
C F r o m  m e t h a n o l .  
d F r o m  e thano l  con t a in ing  n i t r o m e t h a n e .  

t ha t  1 - m e t h y l - 5 - a m i n o b e n z i m i d a z o l e  m o n o p e r c h l o r a t e  r e a c t s  w i th  I to g ive  a q u a t e r n a r y  p y r i d i n i u m  s a l t ,  
t he  p r e s e n c e  in  the  r e a c t i o n  m i x t u r e  of u  c a n  be  e x p l a i n e d  on ly  by the  f ac t  t h a t  the  r e a c t i o n  p r o c e e d s  
i n i t i a l l y  a t  the  a m i n o  g r o u p  r a t h e r  t han  a t  the  p y r i d i n e  n i t r o g e n  a t o m  (desp i t e  i t s  g r e a t e r  b a s i c i t y ) .  In in-  
d i v i d u a l  e x p e r i m e n t s  we showed  tha t  VIIIc  r e a c t s  w i th  s a l t  I to g i v e  a d i p e r c h l o r a t e  and h e x a m e r  VI. N - ( 1 -  
M e t h y l - 5 - b e n z i m i d a z o l y l ) - 2 , 4 , 6 - t r i p h e n y l p y r i d i n i n m  p e r c h l o r a t e  r e a c t s  w i th  p e r c h l o r a t e  I in a s i m i l a r  
m a n n e r .  Thus  the  h e t e r o c y c l i c  a m i n e  a t t a c k s  the  p y r y l i u m  s a l t  a t  bo th  the  a and  7 p o s i t i o n s ,  but  if the  
m o s t  e l e c t r o p h i l i e  o x y g e n  c a n  p a r t i c i p a t e  in the  r e a c t i o n ,  t h i s  r e a c t i o n  is  the  p r e f e r r e d  one.  Consequen t ly ,  
if t he  b a s i c i t y  of  the  h e t e r o c y c l i c  a m i n o  g r o u p  i s  su f f i c i en t ,  a q u a t e r n a r y  p y r i d i n i u m  s a l t  i s  f o r m e d  ( p r o -  
c e s s  a ) .  H o w e v e r ,  if  t h i s  b a s i c i t y  is  c o n s i d e r a b l y  r e d u c e d ,  the  r e a c t i o n  p r o c e e d s  in the  7 p o s i t i o n  to g ive  
a m e t h y l e n e p y r a n  ( p r o c e s s  b).  In f ac t ,  h e t e r o e y c l i c  a m i n e s  in which ,  owing to the  s u b s t a n t i a l  c o n t r i b u t i o n  
of the  c h a r g e d  r e s o n a n c e  f o r m  wi th  a p o s i t i v e  c h a r g e  on the  n i t r o g e n  a t o m  of the  a m i n o  g roup ,  t h e b a s i c i t y  
of  the  l a t t e r  is  l o w e r ,  r e a c t  v i a  pa th  b:  

P r o c e s s  a i s  r e a l m e d  w i t h  l - m e t h y l - 5 - a m i n o b e n z i m i d a z o l e ,  in wh ich  a c h a r g e d  r e s o n a n c e  f o r m  is 
i m p o s s i b l e .  2 - A m i n o t h i a z o l e  and  i t s  benzo  d e r i v a t i v e ,  f o r  w h i c h  the  e l e v a t e d  b a s i c i t y  of  the  a m i n o  g r o u p  
i s  e x p l a i n e d  by  the  e f f ec t  of  the  a d j a c e n t  s u l f u r  a t o m ,  a l s o  r e a c t  v i a  pa th  a .  u n f o r t u n a t e l y ,  t h i s  b o u n d a r y  
of  the  b a s i c f t y  of  the  a m i n o  g r o u p s  canno t  be  q u a n t i t a t i v e l y  e v a l u a t e d .  

The  r e a c t i o n  of  p e r c h l o r a t e  I w i t h  h e t e r o e y c l i c  a m i n e s  in g l a c i a l  a c e t i c  a c i d  does  not  p r o c e e d  wi th  
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al l  amines .  However,  when the reac t ion  is c a r r i e d  out in d ime thy l fo rmamide  (DMFA), a g r e e n - v i o l e t  oi l  is 
f o r m e d  along with the indicated products;  this  oil  is a mix tu re  of products  of condensat ion of DMFA at the 
methy l  groups  of pe rch lo ra t e  I, which we were  unable to s epa ra t e  and purify.  

Py ry l ium sa l t  I does not r e a c t  with N-aminocol l id in ium [1], N- (o-aminophenyl)col l idinium [9], and 
N-(o-aminophenyl) i soquinol in ium [9] p e r c h l o r a t e s  or  guanine, apparen t ly  fo r  the same  r e a s o n  as in the 
ca se  of pe r ch lo ra t e  II. 

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

The PKa values we re  m e a s u r e d  by po ten t iomet r ic  t i t r a t ion  in absolute ace toni t r i le  by the method in 
[15] at  25 • 0.1 ~ The IR spec t r a  of m i n e r a l  oil suspens ions  of the compounds were  r eco rded  with a UR-20 
s p e c t r o m e t e r .  The PMR spec t rum of a methylene  chlor ide  solution was m e a s u r e d  with a BS487c spec-  
t r o m e t e r  (80 MHz) with hexamethyld is i loxane  as  the internal  s tandard .  The mo lecu l a r  weight  was d e t e r -  
mined c ryoscop ica l l y  in benzene.  

The N-he ta ry l -2 ,4 ,6 - t r i pheny lpy r id in ium pe rch lo ra t e s  (III) we re  obtained by refluxing the amine  and 
pe rch lo ra t e  II in a ra t io  of 1.2 : 1 in absolute  DMFA for  1 h. They were  prec ip i ta ted  f r o m  the reac t ion  
mi x tu r e  with e ther .  Data on III a r e  p re sen ted  in Table 3. 

React ion of P e r c h l o r a t e  I with 2 -Aminobenz imidazo le .  A mix tu re  of 0.67 g (5 mmole)  of 2 - a m i n o -  
benz imidazo le  and 1.11 g (5 mmole)  of pe rch lo ra t e  I was ref luxed in 10 ml  of g lac ia l  ace t ic  acid  for  1 h. 
Cooling of the mix tu re  prec ip i ta ted  0.35 g (57%) of r ed  VI, which mel ted  above 350 o (dec.) a f t e r  puri f icat ion 
with a ch romatograph ic  column fil led with AI203 (elution with ch loroform) .  Found, %: C 78.6; H 8.0. 
C48HG00 ~. Calculated,  %: C 78.6; H 8.3. The addit ion of e ther  to the f i l t r a te  prec ip i ta ted  0.65 g (56%) of 
2 -aminobenz imidazo l ium pe rch lo ra t e  (see Table  4). The reac t ion  of sa l t  I with 4 -aminopyr id ine  was 
c a r r i e d  out s imi la r ly ;  the reac t ion  with the remain ing  amines  occu r r ed  under  the s a m e  conditions but in 
absolu te  DMFA. The yield of po l ym er  VI was  40-60%. Data on the pe reh lo ra t e s  of he te rocyc l ic  amines  
obtained in this r e s e a r c h  a r e  p re sen ted  in Table  4. The reac t ion  of pe r ch lo ra t e  I with benzimidazole ,  
pyr idine,  and N- (1 -me thy l -2 -benz imidazo ly l ) -2 ,4 ,6 - t r i pheny lpy r id in ium and  coll idininm pe rch lo ra t e s  was 
c a r r i e d  out s i m i l a r l y  in alcohol,  g lac ia l  ace t ic  acid,  or  DMFA. The yie ld  of VI was 43-91%. Data on the 
p e r c h l o r a t e s  of the s ta r t ing  he te rocyc les  a r e  p re sen ted  in Table  4. 

N-(p-Ni t rophenyl)col l id in ium Pe rch lo ra t e .  A 2 .23-g  (0.01 m o l e ) s a m p l e  of pe rch lo ra t e  I and 2.08 g 
(0.015 mole) of p-n i t roani l ine  were  ref luxed in 8 ml  of g lac ia l  acet ic  acid  for  3.5 h. The mix tu re  was then 
cooled, and the prec ip i ta ted  col l idinium pe rch lo ra t e  was r emoved  by f i l t ra t ion.  An additional amount  of the 
col l idinium pe rch lo ra t e  was prec ip i ta ted  f r o m  the f i l t r a te  by the addition of e ther .  In o r d e r  to r emov e  un- 
changed pe rch lo ra t e  I, the product  was d isso lved  by heating in the min imum amount  of ethanol, a m m o n i u m  
hydroxide was added, and the coll idine that  f o r m e d  in the r eac t ion  s tayed  in solution. The solution Was 
then cooled and f i l t e red  to give 1.05 g of a co lo r l e s s  p rec ip i t a te  with mp 248 ~ (from water ) .  The yield was 
62%. Found, %: C 49.1; H~4.8; C1 10.9; N 8.3. C14H15C1N2OG. Calculated,  %: C 49.1; H 4.4; C1 10.4; N 8.2. 

N- (p-Ni t rophenyl ) -2 ,4 ,6 - t r iphenylpyr id in ium P e r c h l o r a t e  [16]. This  compound was obtained in 85% 
yield by the reac t ion  of pe rch lo ra t e  II with p-n i t roani l ine  in absolute  DMFA by a method s i m i l a r  to that u s e d  
to obtain III. 

N- (o-Ni t rophenyl ) -2 ,4 ,6 - t r iphenylpyr id in ium Pe rch lo ra t e .  This  compound was obtained in 5% yield 
by reac t ion  of p e r c M o r a t e  ]I with o-n i t roani l ine  under  the s a m e c o n d i t i o n s  and had mp 149-150 ~ (from 
ethanol).  Found, %: C 65.7; H 4.2; C1 6.5; N 5.3. C29H21C1N206. Calculated,  %: C 65.8; H 4.0; C1 6.7; N 5.3. 
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