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The reac t ion  of f l -e thoxyvinylpyryl ium sa l t s  with a roma t i c  compounds gives s ty ry lpy ry l ium 
sa l t s ,  which are  also fo rmed  f rom methy lpyry l ium sal ts ,  ethyl o r thofo rmate ,  and a roma t i c  
compounds.  The p rev ious ly  unknown phenomenon of a t tack by a carbonium cation on the m e t a  
posi t ion of a benzene r ing pass iva ted  by a ni t ro  group (nitrobenzene) was detected.  

It is known [1, 2] that  the f i - ca rbon  a tom in f i -e thoxyvinylpyryl ium sa l t s  is the act ive cen te r  in r e -  
act ions with nucleophi les .  It might  have been expected  that its high e lec t rophi l i c i ty  would prove  to be suf-  
ficient for  reac t ion  with a roma t i c  compounds.  

It was found tha t /3 -e thoxyviny lpyry l ium and benzopyryl ium sa l t s  r eac t  with a roma t i c  benzoid and 
he te roeyc l i c  compounds on refluxing in acet ic  anhydride to give s ty ry lpy ry l ium sa l t s  II v ia  the scheme  
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The re la t ive  r eac t iv i t I e s  of f l -e thoxyvinylpyryl ium sa l t s  were studied in the case  of  an act ive nucleo-  
p h i l e -  N,N-dimethylani l ine~ 4- f l -E thoxyvinylbenzopyry l ium sal t  and monocycl ic  4 - f l -e thoxyviny l -  and 
4 -~-pheny l -o~e thoxyv iny lpyry l ium sa l t s  undergo this reac t ion .  In the case  of monocycl ic  2 - f l - e thoxyviny l -  
pyry l ium sa l t s ,  2 - s t y r y l p y r y l i u m  sa l t s  could not be isolated under  the same condit ions.  Benzene i t se l f  and 
subst i tuted benzenes containing both e l ec t ron -dono r  and e l e e t r o n - a c c e p t o r  subst i tutents  can par t ic ipa te  in 
this t r ans fo rma t ion ;  this was shown in the case  of the reac t ion  of 2 ,6-diphenyl-4(f l -e thoxyvinyl )pyryl ium 
perch lora te~  In the case  of monosubst i tu ted benzenes with e l e c t ron -dono r  groups ~R2,  OH, OR, and C1), 
p a r a  subst i tut ion occurs  to give products  in yields  close to quanti tat ive;  this was es tab l i shed  by a l te rna t ive  
synthes is  of the samples  by condensat ion of me thy lpyry l ium sa l t s  with the appropr ia te  a ldehydes.  The p a r a  
carbon a tom with r e spec t  to one of the methoxy groups is a t tacked in v e r a t r o l e ,  while 2 ,4 -d ihydroxys ty ry l -  
pyry l ium sal ts ,  wh icha re  used  for  the synthes is  of sp i ropyrans  [3], a re  fo rmed  in the case  of r e so rc ino l .  

An in teres t ing  fact that  indicates the except ional ly  high e lec t rophi l ic i ty  of the f i - ca rbon  atom in fi-  
e thoxyvinylpyryl ium sal ts  is the reac t ion  of these  compounds with n i t robenzene.  In this  case  the m e t a  pos i -  
t ion of the ni t robenzene molecule  is a t tacked to give 4 - (m-n i t ro s ty ry l ) -2 ,6 -d ipheny lpy ry l ium pe rch lo ra t e ,  
which is identical  to a sample  obtained by condensat ion of 2 ,6 -d ipheny l -4 -methy lpyry l ium pe rch lo ra t e  with 
m-n i t ro -benza ldehyde .  This  is apparent ly  the f i r s t  noted instance of alkylat ion of a n i t r o - g r o u p - p a s s i v a t e d  
benzene r ing by a carbonium ion. The d ive rse  alkylation,  formyla t ion ,  and acylat ion reac t ions  of a roma t i c  
compounds,  the e s s ence  of which cons is t s  in a t tack  on the a r o m a t i c  r ing by a carbonium cation, a re  not 
rea l i zed  in benzoid s y s t e m s  with s t rong  e l e c t r o n - a c c e p t e r  subst i tuents  such as the ni t ro group. 

The reac t ion  of sa l t s  I with indole occu r s  in the f i -posi t ion of the pyr ro le  r ing and gives a quanti tat ive 
yield of ~-(3- indolyl)vinyl  der iva t ive ,  which is ident ical  to a sample  obtained by condensation of 2 ,6-diphenyl-  
4 -me thy lpy ry l ium pe rch lo ra t e  with f i - formyl indole .  
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II  I I  E 

The prepara t ion  of the s tyry lpyryl ium salts  can be rea l ized  in 
a single step by refluxing the methylpyryl ium sal ts  with ethyl o r tho-  
formate  and the aromat ic  compound in acet ic  anhydride without i so-  
lation of the intermediate  f l-ethoxyvinyl  der ivat ives .  The react ion 
probably proceeds  through the intermediate  format ion of I. Another 
possible path - through the intermediate  format ion of acetals  of a ro -  
mat ic  aldehydes - should be excluded, inasmuch as we did not observe  
the i r  formation on refluxing the a romat ic  compounds with ethyl or tho-  
formate  under  the react ion conditions. Three-component  condensa-  
t ions of he terocycl ic  sys tems  containing an active methyl  group with 
ortho e s t e r s  and aromat ic  compounds were  unknown until  the p resen t  
r e s ea r ch .  

The IR spec t ra  of the compounds obtained have an intense band 
at 1630-1650 cm -1, which is re la ted  to vibrat ions of C =C bonds con- 
jugated with the pyryl ium cation and bands cha rac te r i s t i c  for  the v ib ra -  
t ions of the pyryl ium ring,  benzene rings,  and functional substi tuents.  
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E X P E R I M E N T A L  

The IR spec t ra  of mine ra l  oil  suspensions of the compounds 
were r eco rded  with a UR-20 spec t romete r .  

4 - f l -  (N,N-dimethylamino) s tyry l -7-hydroxyf lavyl ium Pe rch lora te .  
A) A 0.4-g (1 mmole) sample of 4- /3-ethoxyvinyl-7-hydroxyflavyl ium 
perchlora te  and 0.42 ml (3 mmole) of N,N-dimethylaniline were r e -  
fluxed in acet ic  anhydride for  1 h. The mixture  was cooled and f i l t -  
e r ed  to give 0.46 g (100%) of the s tyry lpyryl ium salt  with mp 300 ~ 
(decomp.). IR spectrum: 3500, 1645, 1600, and 1100 cm - i .  Found: 
C 64.0; H 4.5; C1 7.6; N 2.8%. C25H22CINO6. Calculated: C 64.1; H 4.7; 
C1 7.6; N 2.8%. A s imi la r  p rocedure  was used to obtain I I a - l ,  the 
physical  constants and yields of which are  p resen ted  in Table 1; 4- f l -  
(N,N-dimethylamino)strylf lavylium perch lora te ,  with 300 ~ (decomp.),  
was obtained in 100%yield. IR spectrum: 1650, 1600, and 1100 cm -I.  
Found: C 66.5; H 4.5; C1 8.0; N 3.1%. C25H22CINO5. Calculated: 
C 66.4; H 4.9; C1 7.9; N 3.1%; 2,8,9-dibenzo-5-[f i - (N,N-dimethylamino)]  
s tyry l -3 ,4 ,6 ,7- te t rahydroxanthyl ium pe rch lora te ,  with mp 26 8 ~ was 
obtained in 94%yield. IR spectrum: 1645, 1590, and 1100 cm -1. Found: 
C 70.5; H 5.4; C1 6.5; N 2.6%. C31H28CINO5. Calculated: C 70.2; H 
5.3; C1 6.7; N 2.6%. 

B) A 0.3-g (1 mmole) sample of 4-methyl -7-hydroxyf lavyl ium 
perch lora te ,  0.16 ml (1 mmole) of ethyl or thoformate ,  and 0.14 ml 
(1 mmole)  of N,N-dimethylanil ine were ref luxed for  1.5 h in acet ic  
anhydride.  The mixture  was then cooled, and the resu l t ingsh iny-green  
plates were removed by f i l t rat ion to give 0.45 g (98%) of a product  
with mp 300~ A s imi la r  p rocedure  was used to obtain s t y r -  
y lpyryl ium sal ts  I Ia-e , i ,k .  

Condensation of Methylpyrylium Salts with Aromat ic  Aldehydes.  
A 1-mole sample of the methylpyryl tum salt  and 1.5 mole of aldehyde 
were refluxed in acet ic  anhydride for 0.5-1.5 h. The s tyry lpyryl ium 
sal ts  c rys ta l l i zed  on cooling. 
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