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The acid condensation of chalcone with al iphatic  ketones,  aldehydes,  and ~ - d i c a r b o n y l  c o m -  
pounds was studied for  the f i r s t  t ime .  T r i -  and te t rasubs t i tu ted  pyry l ium sa l t s ,  including 
compounds containing functional subst i tuents ,  were  obtained. 

It  is known that  s y m m e t r i c a l  t r i a ry l - subs t i t u t ed  pyry l ium sa l t s  have been obtained by the reac t ion  of 
chalcones with a l ipha t i c -a romat i c  and a romat ic  ketones in the p re sence  of Lewis acids,  s t rong mine ra l  
acids,  or  dehydrat ing agents such as polyphosphoric  acid, H2SO 4 + POC13 [1], ZnCI2, PbCI 2 [2], HC104 [3], 
BF 3 �9 Et20 [4,5], Ph3CCtO 4 [6], and CH3COC104 [7]. The mechan i sm of the i r  format ion  includes, the addition 
of the methyl  or  methylene ketone to the chalcone via the Michael  react ion to give a 1,5-diketone with sub-  
sequent  cycl izat ion and dehydrogenation,  based  on the p rope r t i e s  of the chalcone sal t  as  a hydr ide- ion  a c -  
cep tor  [8]. The re  is no information on the react ion  of chalcones with aliphatic compounds in the l i t e ra tu re  
avai lable to us .  The prepara t ion  of 2 -me thy l -3 -ca rbe thoxy-4 ,6 -pheny lpy ry l ium sal t  by the reac t ion  of ben-  
za lace tophenonewi thace toace t ic  e s t e r  in the p resence  of boron t r i f luor ide  e the ra te  as the dehydrat ing agent 
is desc r ibed  only in one of the la t te r  pape r s  [8]. 

In o rde r  to extend the poss ib i l i t i es  of this method, we studied the condensation of benzalacetophenone 
with aliphatic ketones  (acetone and diethyl ketone), acetaldehyde,  and ~ -d i ca rbony l  compounds (dibenzoyl-  
me thane ,  acetylacetone,  and ace toace t ic  e s t e r )  in the p re sence  of pe rch lo r i c  acid.  We have  demons t ra t ed  
that  this route  can be used to obtain t r i -  and te t rasubs t i tu ted  pyry l ium sa l t s ,  as well  as d i f f icul t - to-obta in  
py ry l ium compounds that  contain carbonyl  and carboxyl  g roups .  The react ion probably  p roceeds  via the 
following scheme:  
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R=H, CHa, C2H5, C~H~; I~'~H, CH3, COCH3, COC~H s, ~O2C6Hs 

To obtain pyry l ium sa l t s  via this method, a mix ture  of benzalacetophenone and the appropr ia t e  c a r -  
bonyl compound is allowed to stand for 5-10 h in the p resence  of anhydrous pe rch lo r i c  acid, which is ob- 
tained by tying up the water  in 72% HCtO 4 by means  of acet ic  anhydride.  The pyry l ium sa l t s  fo rmed  are  
read i ly  isola ted f rom the reac t ion  mix tu re  in the c rys ta l l ine  s ta te  in yields of 8-45%. Owing to the mild 
conditions involved in c a r ry i ng  out this reac t ion ,  we were  able to synthes ize  the p rev ious ly  unknown 
py ry l ium sal ts  containing acetyl  and benzoyl groups in the 3 position of the pyry l ium r ing.  E a r l i e r  a t tempts  
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to synthes ize  such compounds did not give posi t ive 
r e su l t s ,  s ince the acyl  groups were  c leaved  under  
the react ion  conditions [9, 10]. 

The synthes ized  pyry l ium sa l t s  a re  r ead i ly  
conver ted  to the cor responding  pyridines  in quant i -  
ta t ive  yield by the action of 25% ammonium hydrox-  
ide. The s t r u c t u r e s  and composi t ions  of the synthe-  
s ized compounds were  conf i rmed  by the r e su l t s  of 
e l e m e n t a r y  analys is  and IR spec t roscopy  (Table 1). 
The IR spec t r a  of the sa l t s  contain absorpt ion bands 
at 1620-1630, 1540-1560, 1480-1510, and 100 cm -t  
(C104- ion), which a re  c h a r a c t e r i s t i c  for  pyry l ium 
pe rch lo r a t e s ,  and at  1670-1720 cm -1, which a re  c h a r -  
ac t e r i s t i c  for  sa l ts  that contain benzoyl,  acetyl ,  and 
carbe thoxy  groups in the 3 posit ion of the pyry l ium 
ring [11]. 

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

Synthesis  of Py ry l ium Salts (Table 1). A 4.16-g 
(0.02 mole) sample  of benzalacetophenone was d i s -  
solved in 20 ml  of e ther ,  and a p rev ious ly  p r e p a r e d  
mix tu re  of 2.5 ml  (0.025 mole) of 70~c HC104 and 7.5 
ml  of acet ic  acid was added dropwise  with cooling, 
followed by the addition of 0.02 mole  of the carbonyl  
compound.  The solution was allowed to stand in the 
cold for 5 h, and the prec ip i ta ted  sal t  was r e m o v e d  
by f i l t ra t ion,  washed with e ther ,  and c rys t a l l i zed  
f r o m  acet ic  acid.  

2 -E thy l -3 -me thy l -4 ,6 -d ipheny lpyr id ine  Hydro-  
chlor ide .  Excess  (0.2 mole) 25~ ammonium hydrox-  
ide was added to 0.79 g (0.002 mole) of 2 - e thy l -3 -  
me thy l -4 ,6 -d ipheny lpyry l ium pe rch lo ra t e ,  and the 
mix tu re  was allowed to stand at r o o m  t e m p e r a t u r e  
for  2-3 h to give 0.4 g (75%) of r ed -ye l low c r y s t a l s .  
The product  was washed with wate r ,  dried,  and d i s -  
solved in d ry  e ther .  Anhydrous hydrogen chlor ide  
was pas sed  through the solution to prec ip i ta te  0.24 g 
(52%) of c o l o r l e s s  c r y s t a l s  with mp 132 ~ (from 
acetone) .  Found: C 77.9; H 6.2; C1 10.6~.  C20H20C1N. 
Calculated:  C 78.0; H 6.5; C1 11.3%. The product  
was quite soluble in wa te r  and, like the p rev ious ly  
studied 2 -a lky l -3 ,4 ;5 ,6 -b i s t r ime thy lenepyr id ine  sa l t s  
[12], had r e s p i r a t o r y  s t imulat ing action, sedat ive  
p rope r t i e s ,  and a weak analgesic  effect .  

2 ,4 ,6-Tr iphenyl -3-benzoylpyr id ine~ T r e a t m e n t  
of 0.52 g (0.001 mole) of 2 ,4 ,6 - t r ipheny l -3 -benzoy l -  
pyridine pe rch lo ra t e  with excess  (0.1 mole) 25~c a m -  
monium hydroxide gave 0.32 g (78~c) of r ed -ye l low 
c r y s t a l s  with mp 165 ~ (from acet ic  acid). IR s p e c -  
t rum:  1680, 1620, 1600, 1550, and 1500 cm - t .  Found: 
C 87.8; H 5.0%. C30H21ON. Calculated:  C 87.6; H 
5.1%. 

The IR spec t r a  of mine ra l -o i l  pas tes  of the 
synthes ized  compounds were  r eco rded  with a UR-20 
spec t ropho tome te r  at 600-1800 cm -1 (NaCl p r i sm) .  
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