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Heating of 2 ,3-cycloalkenobenzopyryl ium sal ts  in acetic anhydride with excess  formylat ing 
agent (dimethylformamide,  formanil ide,  N-formylmorphol ine ,  and N-phenyl -N-methyi -  
aminoacrolein)  gives monoiminium sal ts ,  the hydrolys is  of which yields aldehydes or ,  in 
the p resence  of hydrosulf ide,  thioaldehydes.  On t r ea tmen t  with the Vi l smeie r  complex,  1- 
methylqninaldinium sal ts  give diiminium salts ,  which are  hydrolyzed to the corresponding 
aldehydes.  

Among the d iverse  ramif ica t ions  of the Vi l smeie r  reac t ion  [1], an important  place belongs to r e a c -  
t ions involving the formylat ion of compounds with active methylene groups [2]. Recently it was possible to 
also extend the react ion to compounds with s t rongly act ivated methyl  or  methylene groups within the h e r e t o -  
cycl ic  or  carbocycl ic  cation [3,4]. The diformylat ion of 2 ,4 ,6- t r in i t rotoluene is a react ion of this sor t  [5]. 

In this paper  we r epo r t  the possibi l i ty  of the introduction of an aminomethylene grouping and its vinyl-  
ogs into the a -me thy lene  group of 2 ,3-cycloalkenobenzopyryl ium salts  (I) under  mild conditions with subse-  
quent hydrolys is  of the monoiminium sal ts  to aldehydes.* The aminomethylat ion proceeds  with r a the r  high 
yields during b r i e f  heating of the pyryl ium salt  with excess  d imethylformamide (DMF) in acetic anhydride 
(compare with [3]). 

The n e c e s s a r y  in termedia te  is probably cyclomethine base II: 

R R 
R\ I,~ j,.Z~ - j(CH2) n R-~. I ~ , ~ _ % ( C H 2 )  n [(CH3)2~}=CHOCOCH3ICH3CO O_ 

ClO~ II 
I 

R R 
R \ ~  (c.~. R,,,~>-Lv,~.,/(c .~) o 

II clo~- cHl clo~- ca 
I l i a  § ] N(CH3) 2 HIb N(CH3) 2 

The par t ic ipat ion of II in the react ion is indirect ly  conf i rmed by the known ability of methylene bases  
and olefins to be acylated at the methylene group [1,6]. 

Attempts to monoformylate  ni t rogen he te rocyc les  with activated methyl  groups (quaternary lepidine 
and quinaldine salts) did not give the expected resu l t s  which, in accordance with the react ion scheme p r e -  
sented,  may  be explained by the lower  (than that of I) acidity of the ni trogen quaternary  salts  and the low 
equi l ibr ium concentra t ion of base II. However,  we were  able to di formylate  a quinaldine salt  under  the con-  
ditions of the Vi l smeie r  react ion 

+7. POCI 3 .~c /CH= N(CH3)2 N~c(CHO 
C}O~ CH 3 ctt3 (.CIO4) ~" C~H3 ~Ct]=~(CH3) 2 CH3 ClIO 

*In the course  of this invest igat ion the re  appeared a communicat ion [4] by Reynolds and Van Allan, who ac-  
complished the mono-  and diformylat ion of a -  and 7 ' -methyi-subst i tu ted  diphenylpyrylium and benzo-  
pyryl ium salts  under s imi l a r  conditions.  
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Imin ium sa l t s  ITT are  hydrolyzed to aldehydes IV, the carbonyl  groups  of which are  s t rongly  polar ized  
and readi ly  alkylated by means  of dimethyl  sulfate .  The hydro lys i s  of sa l t s  III  in the p re sence  of sodium 
hydrosulf ide leads  to thioaldehydes.  

R R r ~ C c H  r\ I ~  ..~/(cN2.}, 
'" ; ...<_J  -o.s 

I II 
IV CH-. x CH- -XCH3 

Vinylogs of iminium sa l t s  of the III type and aldehydes of the IV type are  obtained when N-pheny l -N-  
me thy laminoac ro le in  - an analog of DMF - is used .  

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

The s t a r t ing  pyry l ium sa l t s  were  obtained by the methods  in [7, 8]. 

Imin ium Salts of the III Type (Table 1). These  were  obtained by heating a mix tu re  of 0.01 mole  of the 
appropr ia te  pyry l ium sa l t  with a l a rge  excess  of formyla t ing  agent at 100 ~ for  5-10 rain. The mix tu re  was 
cooled and diluted with e the r  until comple te  prec ip i ta t ion  of the sal t ,  which was c rys t a l l i zed  f rom acetic acid. 

2 - (2 ,6 -Dime thy l -2 ,6 -d i aza -2 ,4 -hep tad ieny l )qu ina ld in ium Dipereh lo ra te .  A mix ture  of 0.006 mole  of 
~-methylquina ld ine  pe rch lo ra t e ,  0.02 mole  of POC13, and 0.11 mole  of DMF was p r e p a r e d  at room t e m p e r a -  
tu re  and heated  at 90 ~ (bath t e m p e r a t u r e )  f o r  6 h. The reac t ion  m a s s  was cooled, and 40 g of ice was added. 
The resu l t ing  prec ip i ta te  was f i l te red,  t r e a t ed  with 20 ml  of 52% HC10r and allowed to stand overnight .  The 
mix tu re  was then f i l tered,  and the solid was washed with 50% aqueous alcohol to give 47% of a product  with 
mp  268-270 ~ (from ni t roethane) .  Found %: C 44.9; H 5.1; C1 16.0; N 6.3. C17H23CI2N3Os. Calcula ted %: C 
44.8; H 5.0; C1 15.8; N 6.2. 

Hydro lys i s  of  this sa l t  with excess  2 N NaOH gave 35% of a dialdehyde with m p  199-200 ~ (from ace to -  
n i t r i le ) .  Found%: C 73.2; H 5.2; N 6.7. CI3HI1NO2. Calcu la ted%:  C 73.2; H 5.2; N 6.6. 

Hydro lys i s  of the Imin ium Salts .  This  was accompl ished  in ace toni t r i le  with excess  2 N NaOH (or 
10% Naris at pH 9). The mix tu re  was s t i r r e d  at room t e m p e r a t u r e  fo r  about 1.5 h, diluted with water ,  e x -  
t r a c t ed  with benzene (two 50-ml  port ions) ,  and dr ied  with K2CO 3. The ex t rac t  was evapora ted  until v i g o r -  
ous c rys t a l l i za t ion  commenced .  The prec ip i ta te  was r e c r y s t a l l i z e d  f rom propanol  (Table 1). 

Methoxymethylene Der iva t ives  of the P y r y l i u m  Salts .  These  were  obtained by heating a mix tu re  of an 
aldehyde of the IV type with a twofold excess  of dimethyl  sulfate in d ry  benzene for  about 1.5 h and allowing 
the mix tu re  to s tand for  2-3 days .  The mix tu re  was then f i l tered,  and the solid was washed with e ther ,  d i s -  
solved in acet ic  acid, and a twofold excess  of 72% HC104 was added. During the night, the pe rch lo ra te  p r e -  
c ip i ta ted  and was c rys t a l l i zed  f rom acet ic  acid (see Table  1). 
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