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Var ious  pyrones  and flavone, xanthone, and diphenylcyclopropenone r e a c t  with organic  nuc leo-  
phi les  in the p r e s ence  of phosphorus  oxychloride in n i t romethane  with the format ion  of the 
co r respond ing  a roma t i c  ca t ions ,  which have been isolated in the f o r m  of the p e r c h l o r a t o s .  

Syntheses  of py ry l ium sa l t s  with pyrones  a re  e x t r e m e l y  numerous  [1]. The m o s t  convenient  route to 
them is o rganomagnes ium synthes is  (see,  for  example ,  [2]). Recent ly ,  in o r d e r  to obtain a lkoxycarbonyl -  
me thy l - subs t i tu t ed  pyry l ium sa l t s  [3], the use of the R e f o r m a t s k i i  reac t ion  has been p roposed .  However ,  
none of the known methods p e r m i t  the a t t achment  of many  he te rocyc l ic  and a roma t i c  subst i tuents  to pyrones  
because  of the difficulty or  imposs ib i l i ty  of obtaining the i r  o rganometa l l i c  de r iva t ives .  We have desc r ibed  
a method for  the synthes is  of py ry l ium sa l t s  with such subst i tuents  f rom ch lo r ine - subs t i tu ted  pyry l ium 
sa l t s  [4, 5]. Although the l a t t e r  are read i ly  obtained f rom pyrones ,  this  method also has its l imi ta t ions ,  
since some pyrones  and s i m i l a r  compounds (for example ,  d imethylpyrone ,  d imethyleoumal in ,  xanthone, d i -  
phenylcyclopropenone,  etc.) cannot  be conver ted  into stable ch lo r ine - subs t i tu ted  a romat i c  ca t ions .  Fu r the r  
invest igat ions in this field have shown that  in the p r e sence  of phosphorus  oxychloride the d i rec t  in teract ion 
of pyrones  with nucleophilic agents  leads to new pyry l ium sa l t s .  We sugges t  the in te rmedia te  format ion  of 
a ch lo ropyry l ium sa l t  f rom the pyrone and the POC13 and the subsequent  pyry la t ion  of the nucleophile by 
the type of reac t ion  desc r ibed  p rev ious ly  [5]. For  example ,  the reac t ion  of 2 ,6-d imethylpyrone  with N- 
methylindole can be r e p r e s e n t e d  in the following way: 

POCl  3 + . . HCIOr - -  

eft3 CH3 CH3 X- EH~ ~lta C H s ~ C H 3  

cto~ 
l II III IV 

It is l ikely that  in the fo rmat ion  of (II) the anion will have the s t ruc tu re  (PO2C 12)-. The pyryla t ion 
stage takes  place under  conditions analogous to the pyryla t ion of ch lo r ine - subs t i tu ted  pyry l ium sa l t s  {brief 
boiling or standing at r oom t e m p e r a t u r e  of a mixture  of the components  in n i t romethane) .  The final p rod-  
ucts a re  isola ted in the fo rm of we l l - c rys t a l l i z ing  p e r c h l o r a t e s .  As nucleophiles  may  be used  any reac t ive  
organic compounds (for example ,  N-me thy l -  and N-ethyl indoles ,  N-me thy lpy r ro l e ,  and r e so rc ino l ) .  In ad-  
dition to its application to d imethylpyrone ,  this react ion  can be extended to 2 ,6-diphenylpyrone,  2 ,4 -d i -  
me thy l - ,  and 2 ,4-diphenylcoumal ins ,  3 -me thy lcoumar in ,  xanthone, and diphenylcyclopropene,  to judge f rom 
the i r  reac t ions  with (III). In the ease  of diphenylpyrone and diphenylcoumalin,  pyry l ium sa l t s  ident ical  with 
those desc r ibed  p rev ious ly  [5] are  obtained. As well  as by independent syn theses ,  the a roma t i c  sa l t s  ob- 
tained were  identified by  means  of the i r  IR spec t r a  [6]. 

Apparent ly ,  the p roposed  pyryla t ion react ion with pyrones  has a gene ra l  nature  and can be applied 
to the synthes is  of var ious  a roma t i c  cat ions ,  which will find applicat ions in organic  syn thes i s .  
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TABLE i .  
b 

Compound ,t& ! 

C h a r a c t e r i s t i c s  of  the Sa l t s  Syn thes i zed  

Empirical [Found, % Cale.,% IR spectra of t h e V  
compounds ~. 

formula ] ~ 
C H C1 C H C[ 8a 8b 19a 

l 
2,6-Dimethyl-4- (1-1254 

menhylindol- 3-yl)~ 
pyrylium perchlo- ] 
rate 1 

4-(1-Ethylindol-3- 1242 
yl)-2,6-dimcthyl-[ 
pyrylium perchlo-, i 
rate 

2,6-Dimethyl-4- (1- 218 
methylpyrrol-2- 
yl)~yrylium pex- 
cnloram 175 4-(2 4- Dihvdro.xy- 
ph~nyD-g,6-di- 
methylpyrylium 
perch'Iorate 

4,6- Dimett}yl- 2- (t -~254 
me~lindol-3-yl)# 
pyrylium perchlo- | 

9r t{e Iv~thylindol - [274 
3-vl)xan/hvlium [ 
pe~chlora~ [ 

4- Methyl-2-(1- 1286 
me~ylindol-a-yl) t 
benzo2yrylium | 
perchldrate | 

4- (1 - Methylindol-3-1293 
yl)-2,6-~iphenyl- I 
pyrylium perchlo-,l 
rate I 

2 - (1 - Methglindol-3-1276 
yl)-4,6-diphenyl-I 
pyrylium perchlo- I 
rate I 

(I-Methylindol-3-i237 
yl)diphenylcyclo- [ 
propenylium [ 
perc.hlorate I 

C,6H,~CINOs 

C,zHIsCINO~ 

CI2H,4CINO5 

C~zHIsCINO7 

CI6H,6CINO5 

C~HI6CINOs 

C,gH,6CINO5 

C26H,2oC1NO5 

CzsH2oCINO5 

C24HIsCINO4 

57,2 4,5 

58,1 5,3 

49,8 5,1 

49,1 4,9 

56,3 

63,s 

60,8 

167,3 

i 

5,2 

4,0 

4,5 

4,6 

4,5 

4,4 

t 
10,8 57,0 

I0,6 58,1 

12,0 50,2 

10,9 48,9 

[ 
10,51 57,01 4,7 

7,9l 64,5[ 3,9 

9,8161,114,3 

7,5[ 67,71 4,3 

7,6] 67,71 4,3 

8.8! 68.7! 4,3 

t i 

4,7 10,5 1655s 1545sl1450m 

5,1 I0,1]1660s 1545s 1460m 

4,9 12,4 1550s 1560s 

1 
0,5 1660s ! 1550 s ! 1480 m 

8,7 1630c11520s 1480m 
i 

9,4 1635s I1540s 1460m 
I 

7,7 1640s 1545s --  

7,7 1630s 1525s 

8,5 

62 

66 

35 

42 

51 

63 

85 

84 

79 

45 

EXPERIMENTAL 

The IR s p e c t r a  of the c o m p o u n d s  s y n t h e s i z e d  w e r e  taken on a UR-20  s p e c t r o p h o t o m e t e r  in KBr  t a b l e t s .  

2 , 6 - D i m e t h y l - 4 - ( 1 - m e t h y l i n d o l - 3 - y l ) p y r y l i u m  P e r c h l o r a t e .  A m i x t u r e  of 1.24 g (0,01 mole)  of 2 ,6 -  
d i m e t h y l - y - p y r o n e ,  1.31 g (0.01 mole)  of  N - m e t h y l i n d o l e ,  1.53 g (0.01 mole)  of  POC13, and 10 m l  of n i t r o -  
m e t h a n e  w a s  kep t  at  r o o m  t e m p e r a t u r e  fo r  12 h .  Then 1.5 m l  of p e r c h l o r i c  ac id  was  added and the m i x -  
t u r e  was  hea t ed  unt i l  a v i g o r o u s  evo lu t ion  of HC1 b e g a n .  The addi t ion of e t h e r  p r e c i p i t a t e d  d a r k  b rown  
c r y s t a l s ,  which  w e r e  f i l t e r e d  off, w a s h e d  wi th  e t h e r ,  and c r y s t a l l i z e d  f r o m  a c e t o n i t r i l e .  

The o t h e r  s a l t s  g iven  in Tab le  1 w e r e  ob ta ined  s i m i l a r l y .  In s o m e  c a s e s  (for e x a m p l e ,  in the c a s e s  
of  d i p h e n y l c y c l o p r o p e n o n e ,  d ipheny lcoumal in ,  e tc . )  the r e a c t i o n  m i x t u r e  was  f i r s t  hea t ed  to the bo i l  and was  
then l e f t  fo r  12 h.  
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