
(dec.,  f r o m  acet ic  acid), was  4.5 g (61.5%). Found: C 63.2; H 4.6; N 12.7; S 9.9%~ C17HIsN3SO 2. Calculated: 
C 62.8; H 4.6; N 12.9; S 9.9%. 
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BASICITIES AND TRANSFORMATIONS OF PYRYLIUM 

AND PYRIDINIUM SALTS CONTAINING p-AMINOPHENYL 

SUBSTITUENTS 

]~. A. Zvezdina, V. V. Derbenev, 
V. A. Bren', A. N. Popova, 
and G. N. Dorofeenko 

UDC 547.813' 821.3' 828 : 542.951.7 

On the bas i s  of the m e a s u r e d  bas ic i ty  constants  of pyry l ium and pyr idinium sal ts  containing 
p-aminophenyl  subst i tuents  it is shown that the posi t ive  charge  in the pyry l ium cation is con- 
s ide rab ly  higher  than in the pyr idinium cation.  The a constants  of the pyry l ium and pyr idinium 
subst i tuents ,  which show that  the magnitude of the e lec t ronic  effect of the pyry l ium ring is con- 
s ide rab ly  higher  than that of  the pyrydinium ring, were  calculated.  The reac t ion  of the indi- 
cated pyry l ium sa l t s  with some  e lec t rophi l ic  and nucleophilic reagents  was examined.  

Pyry l ium sa l t s  containing a p-aminophenyl  group a re  in teres t ing  subjects  for  invest igat ion because  of 
the p r e s e n c e  of two reac t ive  cen te rs  (the amino group and the carbon atom in the a posit ion of the pyryl ium 
ring). The  l i t e r a tu re  does not contain data on p-aminophenylpyrydin ium pe rch lo ra t e s .  We obtained 2 ,6-d i -  
phenyl -4- (p-aminophenyl )pyr id ine  (II) and its N-subst i tu ted  pe rch lo ra t e s  (IV and V) f rom 2 ,6-d iphenyl -4- (p-  
aminophenyl)pyryl ium pe rch lo ra t e  (I) [1]: 

? 
x] C~H.~C6H 5 C6 HS~'~C6H ~ C~ Hs'~ ~,/\Cc, H ~ 

oo; ~ c,o; 

II t HI~V 

li! R H: IV R=CH~; V R = C 6 H  5 

The bas ic i ty  constants  in absolute ace toni t r i le  we re  measu red  for  these compounds and for  2 ,6-diphenyl-  
4- (p-aminophenyl )pyr id in ium (III) and 4-(p-aminophenyl) f iavyl ium (VI) [2] pe rch lo ra t e s  and 2 ,4 ,6- t r iphenyl -  
pyr idine (VII) (see Table  1). It is apparent  f r o m  a compar i son  of the pK a values  of VII and II that the amino 
group, as an e l ec t ron-donor  subst i tuent ,  r a i s e s  the bas ic i ty  of 2 ,4 ,6- t r iphenylpyr tdine  by 1.34 pK a units; as 
one should have expected, the N-methy l  subst i tuent  in pyridinium salt  IV is a weak e lec t ron donor, and the N- 
phenyl res idue  in salt  V displays  weak accep to r  p rope r t i e s .  

These  data also show that the posi t ive  charge  in pyry l ium cation I is cons iderably  higher  than in the co r -  
responding pyr idinium ion III, s ince  the bas ic i ty  of the NH 2 group in sa l t  I is reduced by two o rde r s  of mag-  
nitude. If one of the two phenyl subst i tuents  is condensed with the pyry l ium ring (salt  VI), it pa r t i a l ly  com-  
pensa tes  the charge  of the la t ter ,  and this r a i s e s  the bas ic i ty  of the amino group by a whole o rde r  of magnitude.  

Sc ien t i f i c -Resea rch  Inst i tute  of Physica l  and Organic Chemis t ry .  Sc ien t i f i c -Resea rch  Insti tute of Biology. 
Rostov State Univers i ty ,  Roston-on-Don.  T rans l a t ed  f rom Khimiya Getero ts ik l icheskikh  Soedinenii, No. 8, pp. 
1025-1028, August, 1976. Original  a r t i c l e  submit ted Apri l  28, 1975; revis ion  submit ted  January  19, 1976. 
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The calculated a constants show the magnitude of the electron effect of the pyryl ium and pyridinium rings 
as substituents in the para  position of aniline. The calculations were made by means of the Hammett  c o r r e -  
lation equation for  a se r ies  of substituted anilinium ions in acetonitr i le  [3] (log K = - 1 0 . 5 9  +4.838a).  It is ap- 
parent  f rom the data obtained that the magnitude of the electronic effect of the pyryl ium ring is considerably 
higher  than that of the pyridinium ring. 

Pyryl ium salts  i and VI readily give acetyl derivatives at the amino group of Ia and Via and react  with 
benzaldehyde to give azomethines Ib and VIb. Perch lora te  I does not react  with p-nitrobenzaldehyde and di- 
methyl formamide (DMF); in view of the reduced basici ty of the amino group, it also does not react  with 2,4,6- 
t r imethylpyryl ium perchlorate ,  whereas  salt VI, the pK a value of which lies above five units (the boundary of 
the basici ty at which the amino group still reacts  with pyryl ium salts [4]) forms the corresponding VIII der iva-  
live: 

VI  

CH~ O CH3 
_H20 O~ ~CH3 CH 3 CH 3 

o o :  c~.~" CH~ .~ c~o~ 

V I I I  

The amino group in perchlora te  I is diazotized in sulfuric acid, and the diazo group is exchanged by a 
hydroxyl group. 

Perch lora te  I, like other pyryl ium salts, reac ts  readily with ammonia to give the corresponding pyridine 
and with methylamtne to give perchlora te  IV. Its reaction with aniline proceeds only on refluxing in DMF. The 
result ing pyridinium perchlora te  IV is also readily acylated at the amino group to give acyl derivative IVa, and 
it can be subjected to react ion with 2 ,4 ,6- t r imethytpyryl ium perchlorate  to give 1-methyl -2 ,6-d iphenyl -4-p-  
(N-coll idinia)phenyl/pyridlnium dipherchlorate  IVb. Salts IV and V do not form Schiff bases with benzaldehyde 
and p-nit  robenzaldehydeo 

Like 2,4,6- tr iphenylpyryl ium perchlorate  [5], salt I reacts  with hydrazine at the a' position to give di- 
azepine IX: 

C 6 1 1 : O ~  
§ N=CHC6H s 

CIO~ 

Jb 

C6HsCH~N--C6H5 NH2NH2 N 
1 -H20, flCIO 2 N NH2 

C 6 HJ 
IX 

The amino group of the latter is readily acetylated to give IXa. Compounds V and Ib form perchlorate  
I with benzalaniline. Benzalaniltne evidently reacts  preferably  at the a position of salt I, as in the case of 
2 ,4,6- tr iphenylpyryl ium perchlora te  [6], to give perchlora te  V~ Salt Ib is obtained by attack on the start ing 
salt by the l iberated benzaldehyde. As indicated above, perchlorate  V does not react with benzaldehyde. If the 
initial react ion with benzalaniline were  directed at the amino group, the l iberated aniline would form not only 
perchlora te  \7 but also 1,2,6-tr tphenyl-4-(p-benzalaminophenyl)pyridinium perchlorate ,  which was not isolated 
f rom the reaction products.  

EXPERIMENTAL 

The pKa values in absolute acetonitrile [7] were measured at 25 ~- 0.I ~ by potentiometrie titration. The 

IR spect ra  of mineral  oil suspensions of the compounds were  recorded with a UR-20 spec t rometer .  

All of the acetyl der ivat ives  were obtained by refluxing the amines for  1 h in excess acetic anhydride. 
Reaction products Ia, Via, IVa, and IXa, data on which are  presented in Table 2, were precipitated by the addi- 
tion of ether  to the cooled react ion mixtures .  

Reaction of Benzaldehyde with 2 ,4 ,6-Tr imethylpyryl ium Perch lora te .  This reaction was ca r r i ed  out by 
refluxing in absolute DMF for  1 h (the reaction of perchlorate  VI was ca r r i ed  out for 3 h). Compounds Ib, IVa, 
VIb, and VIH were precipi tated by the addition of ether to the cooled reaction mixtures;  VIII was purified p re -  
l iminar i ly  with a chromatographic  column filled with silicic acid (elution with glacial acetic acid}. 

Diazotization of Perch lora te  I. A saturated solution of 0.21 g (3o0 mmole) of sodium nitrite was added 
dropwise with s t i r r ing  to a cooled (to 0-5 ~ suspension of 1 g (2.5 mmole) of salt I in 10 ml of 50~ sulfuric acid, 
and the excess nitrous acid was removed with urea.  The diazo solution was diluted with 100 ml of water, heated 
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slowly to 50-60 ~ and allowed to stand overnight.  The mixture  was then f i l t e red  to give 0.4 g (40~) of the hy-  
droxy der iva t ive ,  which was washed with alcohol and reprec ip i t a ted  f rom ni t romethane  by the addition of e ther  
to give a product with mp 309 ~ (dec.) (mp 312 ~ [8]). 

2 ,6-Diphenyl -4- (p-aminophenyl )pyr id ine  ( I I ) .  Ammonia  was bubbled into a cold suspension of salt  I in 
ethanol for  1 h, during which the sa l t  gradual ly dissolved.  The  prec ip i ta ted  ammonium pe rch lo ra t e  was r e -  
moved by f i l t rat ion,  and the f i l t ra te  was evapora ted  par t ia l ly ,  diluted with ether ,  and washed thoroughly with 
wa te r .  The e ther  l aye r  was separa ted ,  dr ied with po tass ium carbonate ,  and evapora ted  in a nitrogen a t m o s -  
phere .  

1 -Methyl -2 ,6-d iphenyl -4- (p-aminophenyl )pyr id in ium P e r c h l o r a t e  ( IV) .  This  compound was s imi l a r ly  
obtained in n i t romethane .  1 ,2 ,6-Tr iphenyl -4- (p-aminophenyl )pyr id in ium perch lo ra te  (V) could be obtained 
only by reflux,rig in absolute DMF for  1 h. The react ion product was prec ip i ta ted  with e ther .  

3 ,7-Diphenyl -5- (p-amiuophenyl ) -4H-1 ,2-d iazepine  (IX). A solution of 0.2 ml (8 mmole)  of 80% hydrazine 
hydrate  in 2 ml of ethanol was added dropwise  with s t i r r ing  to a suspension of 0.85 g (2 mmole) of pe rch lo ra te  
I in 10 ml  of ethanol, during which the color  of the suspension changed to g ray -b rown .  The mix ture  was a l -  
lowed to stand at room t e m p e r a t u r e  for  20 rain, a f te r  which it was heated at 50 ~ for  10 rain. The color  of the 
solution became  red, and the co lor  of the prec ip i ta te  became  l ighter .  The mixture  was allowed to stand ove r -  
night in a r e f r i g e r a t o r ,  a f t e r  which it was f i l te red  to give 0.67 g of a yellow prec ip i ta te  of the diazepine.  

Reaction of P e r c h l o r a t e  I with Benzalanil ine.  A solution of 0.21 g (0.5 mmole)  of pe rch lo ra t e  I and 0.11 
g (0.6 mmole)  of benzalani l ine in 2 ml  of absolute I)MF was refluxed for  1 h, a f te r  which it was cooled and 
t r e a t ed  success ive ly  with e ther  and wa te r  to give 0.23 g of l ight-brown c rys t a l s ,  which were  washed thoroughly 
with ch loroform t o  give 0.13 g (51~) of pe rch lo ra t e  V. The ch loroform solution was evapora ted  to give 0.1 g 
(40%) of pe rch lo ra te  Ib. 
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