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Adducts of e thoxymethyleneacety lace tone  and e thoxymethyleneace toace t ic  e s t e r  with p e r -  
chlor ic  acid were  obtained.  /3 -Ace t y l -  and/3 - ca rbe thoxypyry l ium sa l t s  were  synthes ized  
by condensat ion of these compounds with ketones and phenols .  

It  has  been found that  e thoxymethyleneacety lace tone  and e thoxymethyleneace toace t ic  e s t e r  r e a c t  
quanti tat ively with pe rch lo r i c  acid to give sa l t  adducts with a m o l a r  r a t io  of 1 : 1. These  adducts a re  ex -  
t r e m e l y  hygroscopic  and cannot  be identified by the usual  methods (e lementa ry  analys is  and 1R s p e c t r o s -  
copy).  However ,  p roceeding  f rom the t r ans fo rma t ions  that  these compounds undergo and the PMR s p e c t r o -  
scopic data, s t ruc tu re  I can be p roposed  as the m o s t  l ikely  s t ruc tu re .  

When pe rch lo ra t e s  I a re  heated in acet ic  acid or  acet ic  anhydride with methyl  or  methylene ketones  
and ce r t a in  phenols,  they f o r m  pyry l ium s a l t s  I Ia - j ,  which contain functional subst i tuents  in the /3-posit ion 
of the py ry l ium r ing.  
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IIa--d X=COCH3; a R=C6Hs, R'=H; Io R=4-BrC6H~, R'=H; e R=4-CH3OC'6H4 R'=H" 
'dct;/3-dihydronaphtho ' ' 

I I e - j  X=COOC2Hs; e R=C6Hs, R =H; f R=4-BrC6H4, R'=H; g R=4-C6HsC6H~, 
R'=Ct; h R=2,5-(HO)2C~H3, R'=H; i R=CHa, R'=H; j R=C~Hs, R'=CH3 

This path was used  to  synthesize the ha rd - to -ob t a in  (for example ,  see [1]) /3 -aee ty lpyry l ium sa l t s  
I I a -d  f r o m  I (X = COCH3) and aliphatie a romat i c  ke tones .  In addition to the bands c h a r a c t e r i s t i c  for  sub-  
sf i tuted py ry l ium sa l t s  [2], the IR s p e c t r a  of these p e r c h l o r a t e s  (IIa-d) contain an intense band at 1705- 
1710 cm - l ,  which is ass ignable  to an acetyl  grouping bonded to an a roma t i c  r ing.  P e r c h l o r a t e  IIc r e a c t s  
with concent ra ted  ammonium hydroxide to give 2 -me thy l -3 -ace ty l -6 - (4 -me thoxypheny l )py r id ine .  

Thus,  condensat ion of e thoxymethyleneaee ty lace tone  pe reh lo ra t e  with ketones and subsequent  t r e a t -  
ment  of the resu l t ing  pyry l ium sa l t s  with ammonia  may  be a convenient  method for the synthes is  of diff i -  
cu l t - to -ob ta in  ketches  of the pyridine s e r i e s .  

React ion of I (X = COOC2H ~) with ketches or  phenols ( resorc inol ,  r e s o r c i n o l  monomethyl  e ther ,  and 
m - c r e s o l )  g ives  subs t i tu t ed  3 -ea rbe thoxypyry l ium (l%e-j) or 3 - ca rbe thoxych romyl ium p e r c h l o r a t e s .  The 
p rev ious ly  desc r ibed  [3] Lie and 2 - m e t h y l - 3 - e a r b e t h o x y - 7 - h y d r o x y e h r o m y l i u m  pe rch lo ra t e  were  thus ob- 
ta ined with acetophenone and r e s o r e i n o l .  The IR s p e c t r a  of the 3 -ea rbe thoxypyry l ium sa l t s  contain bands 
c h a r a c t e r i s t i c  for  the py ry l ium cation at  1622-1638 em -~ and 1530-1567 c m  -1 and a band at  1738-1760 
c m  -1, which is ass ignable  to an e s t e r  group bonded to the pyry l ium cat ion.  

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

The PMR s pec t rum  was r e c o r d e d  w i t h  an RYa-2305 s p e c t r o m e t e r  (60 MHz). The IR s p e c t r a  of min-  
e r a l  oil suspens ions  were  r e c o r d e d  with a UR-20 s p e c t r o m e t e r .  
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TABLE 1. ~ -Ace ty I -  and ~ -Carbe thoxypyry l ium Pe rch lo ra t e s  

Comp. mp, ~C 

165 
152~153 
169--171 
173--174 
187--189" 
170--171 

191 
216 
106 
ll9 

IIa 
IIb 
IIc 
Ild 
IIe 
/If 

IIi 
llj 

*According to [3], 

Empirical 
formula 

C14HIsCIO6 
CI4HI2BrCIOG 
CI~HIsC107 
C~6H,sC]Os 
ClsHIsCIO7 
CIsHI4BrC107 
C2,H18C1207 
ClsH15CIO6 
CIoHIaCIO7 
C~2H17C107 

Found % 
C H CI 

54,1 4,3 11,1 53,8 
43,2 3,0 29,4 43,0 
53.8 4,7 10,4 54,1 
59,0 4,7 10,2 59,3 
52,3 4,4 10,2 52,5 
42,6 3,4 27,3 42,7 
55,6 4,2 15,5 55,7 
48,1 4,2 10,0 48,1 
428 i 4,6 12,5 42,9 

5,8 11,4 46:6 1 46,7 

Calc., % 
C H 

4,2 
3,1 
4,4 
4,4 
4,4 
3,3 
4,0 
4,0 
4,6 
5,5 

this compound has mp 187-189 ~ 

CI 

I 1,4 
29,5 
10,4 
10,5 
10,4 
27,4 
15,7 
9,6 

12,7 
11,5 

Yield, 
% 

49 
61 
41 
27 
74 
86 
82 
23 
95 
87 

Ethoxymethyleneacety lacetone .  This compound was obtained by our  modification of the method in [4]. 
A mixture of 100 g (1 mole} of acetylacetone,  240 g (1.75 mole} of ethyl or thoformate ,  and 285 g (2.85 mole) 
of acetic anhydride was heated at 120 ~ for 1 h and at 140 ~ for 1 h, af ter  which the unchanged ethyl or tho-  
formate and acetic anhydride were removed by distillation, and the residue was vacuum distil led to give 
117-125 g (75-80%) of a fract ion with bp 146-150 ~ (24 mm).  

Ethoxymethyleneacetoacet ic  e s t e r  [3] was s imi la r ly  synthesized.  

Ethoxymethyleneacetoacet ic  E s t e r  Pe rch lo ra te  (I, X = COOC2H5). A 1 ml (0.01 mole} sample of 70% 
perchlor ic  acid was added dropwise to 3 ml of cooled (to 0 ~ acetic anhydride, and the mixture was added 
to a solution of 1.86 g (0.01 mole) of e thoxymethyleneacetoacet ic  e s t e r  in 3 ml of acetic anhydride.  After  
2 min, the mixture was diluted with absolute ether  and crys ta l l iza t ion  was initiated by fr ict ion to give 
2.96 g (quantitative yield) of product .  The co lor less  crys ta l l ine  product  deliquesced in a ir .  

PMR spec t rum (in CF3COOH): 2.40 (singlet, CH3) , 8.95 (singlet, CH), 0.91-1.10 (multiplet, CH3CH2) , 
4.00-4.40 ppm (multiplet, CH3CH~). The multiplets at 0.91-1.10 and 4.00-4o40 ppm are the resu l t  of the 
super imposi t ion of the signals of the protons of the ethoxymethylene and carbethoxy groups.  

Perch lora te  I (X = COCH 3) was s imi l a r ly  obtained. 

2 -Methy l -3 -ace ty l -6 -pheny lpyry l ium Perch lo ra te  (IIa). A 1 ml (0.01 mole) sample of 70~c perchlor ic  
acid and 1.56 g (0.01 mole) of ethoxymethyleneacetylacetone were added success ive ly  dropwise to 5 ml of 
cooled (to 0 ~ acetic anhydride.  After  1 min, 1.2 ml (0.01 mole) of acetophenone was added, and the mix-  
~ r e  was heated on a water  bath for 2.5 rain. It was then cooled and diluted with a fivefold amount of e ther .  
After  5 min, the e ther  solution was decanted, 1 ml of glacial  acetic acid was added, and crys ta l l iza t ion  was 
initiated by fr ict ion.  The result ing c rys t a l s  were removed  by fil tration, washed with e ther ,  and purified 
by reprecipi ta t ion f rom ni tromethane by the addition of e ther  to give 1.5 g (49~) of a product  with mp 165 ~ 
IR spec t rum:  1707, 1610, 1577, 1555, 1503, and 1100 cm -1. 

Pe rch lo ra t e s  I lb-d (see Table 1) were s imi la r ly  obtained. 

2 -Methy l -3 -ca rbe thoxy-6- (4 -bromophenyl )pyry l ium Perch lo ra te  (lift. A 1 ml (0.01 mole} sample of 
707c perchlor ic  acid and 1.86 g (0.01 mole) of e thoxymethyleneacetoacet ic  e s t e r  were added success ive ly  
dropwise to 5 ml of cooled (to 0 ~ acetic anhydride,  after which 2.6 g (0.013 mole} of 4-bromoacetophenone 
was added, and the mixture was heated on a water  bath for 1.5 min. It was then cooled and diluted with 
e ther ,  and the precipi ta ted c rys t a l s  were removed  by fil tration and c rys ta l l i zed  f rom acetic acid to give 
3.6 g (86%) of a product  with mp 170-171 ~ IR spec t rum:  1742, 1624, 1600, 1580, 1560, 1508, and 1100 cm -1. 

Pe rch lo ra t e s  lie, g, h (see Table 1) were s imi la r ly  obtained. 

2 ,6 -Dimethy l -3-carbe thoxypyry l ium Perch lo ra te  (Hi). A 1 ml (0.01 mole) sample of 70% perchlor ic  
acid and 1.86 g (0.0t mole) of e thoxymethyleneacetoacet ic  e s t e r  were added success ive ly  dropwise to 5 ml 
of cooled (to 0 ~ acetic anhydride,  af ter  which 7 ml (0.1 mole) of acetone was added, and the mixture was 
heated on a water  bath until it became turbid.  It was then cooled rapidly and diluted with a 10-fold quantity 
of e ther ;  c rys ta l l iza t ion  was initiated by fr ict ion to give 2.65 g (95%) of a product  with mp 106 ~ ( repre -  
cipitated f rom w a r m  acetic acid by the addition of e ther) .  IR spec t rum:  1747, 1636, 1530, 1502, and 1100 
cm -1 . 

Perch lora te  IIj {see Table 1) was s imi la r ly  obtained. 
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2-Methyl-3-carbethoxy-7-hydroxychromylium Percblorate:  A 1 ml (0.01 mole) sample of 70% per -  
chloric acid and 1,86 g (0.01 mole) of ethoxymethyleneacetoacetie es te r  were added successively dropwise 
in the cold to 5 ml of acetic anhydride, after which 1.43 g (0.013 mole) of resorcinol  was added, and the 
mixture was heated on a water bath until it darkened. It was then cooled rapidly and diluted with ether to 
give 2.39 g (72%) of a salt with mp 184 ~ (from acetic acid) [3]. 

2-Methyl-3-carbethoxy-7-methylehromylium Perchlorate .  This compound with mp 147-149 ~ (from 
acetic acid), was similarly obtained in 12% yield from m-creso l .  IR spectrum: 1737, 1639, 1586, 1538, 
1502, 1095 cm -1. Found, %: C 50.4; H 4.8; C1 10.5. Ci4HisC10 ~. Calculated,%: C 50.8; H 4.5; C1 10.7. 

2-Methyl-3-carbethoxy-7-methoxychromylium Perchlorate .  This compound, with mp 133-135 ~ (from 
acetic acid), was similarly obtained in 9% yield from resorcinol  monomethyl ether.  IR spectrum: 1735, 
1643, 1622, 1584, 1550, and 1095 cm -i .  Found,Z: C 49.0; H 4.8; C1 10.7. CI4HIsC108. Calculated,q; C 
48.5; H 4.3; C1 10.3. 

2-Methyl-3-aeetyl-6-(4-methoxyphenyl)pyridine. Concentrated ammonium hydroxide solution was 
added to 3A2 g (0.01 mole) of perchlorate IIc, and after 5-6 h the mixture was extracted with ether.  The 
ether extract  was dried over anhydrous sodium sulfate, and the ether  was evaporated to give 1.89 g (90~ 
of a product with mp 109 ~ (from petroleum ether).  IR spectrum: 1690, 1613, 1580, 1560, and 1515 cm "I. 
Found,%: C 75.0; H 6.4; N 5.9. C15HisNO 2. Calculated,Z: C 74.7; H 6.2; N 5.8. 

1. 
2. 
3. 
4. 
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