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Ni t r f ies ,  Gr ignard  reagen t s ,  and CH-acid  compounds a t tack  the f i - ca rbon  a tom in f i -e thoxy-  
v iny lpyry l ium sa l t s  to give, r e spec t ive ly ,  n i t r i l ium sa l t s ,  s t y r y l p y r y l i u m  sa l t s ,  and p y r y l -  
o merocyanines .  

In the p resen t  study we have examined the reac t ions  of the p rev ious ly  synthes ized  [1, 2] f l -e thoxy-  
v inylpyryl ium sa l t s  with some nucleophi les .  

2-  and 4-Ethoxyvinylpyry l ium and benzopyryl ium sal ts  add al iphatic  and a roma t i c  n i t r i l es  at t h e /~ -  
carbon atom to give n i t r i l ium sal ts :  

OC2H 5 
... , - O , , / C = C H - - C H - - O C 2 H  s 

CIO~ CIO~ CIO~" 

Acid hydrolysis  of the n i t r i l ium sa l t s  gives f l -hydroxyvinylpyry l ium sal ts  and carboxyl ic  acids ,  as shown 
in the case  of pe rch lo ra t e  I: 

%|{: ~oH5 

- + %HsCOOI! 
C6Hs/~O/'~CH --CH--N~C--C6H 5 C 6 H s  CH=CH--OH 

ClO~" ClO; 
I I I  

The isolation of sal t  II  and benzoic acid conf i rms  the p roposed  s t ruc tu re  o f .pe rcb lora te  I. The IR s p e c t r u m  
of I contains a band at  1640-1660 e m  -1, which is c h a r a c t e r i s t i c  for the C =i~ grouping, and bands r e l a t ed  to 
the vibrat ions  of the py ry l ium r ing,  a roma t i c  subst i tuents ,  and functional groups.  

It was shown that 2- and 4- f i -e thoxyviny lpyry l ium and benzopyry l ium sa l t s  r e a c t  with phenylmagne-  
s ium bromide  and that  the a t tack of the nucleophile is d i rec ted  to the f l -ca rbon  a tom of the f l -e thoxyvinyl-  
py ry l ium salt .  T rea tmen t  of the reac t ion  products  with pe rch lo r i c  acid in acet ic  anhydride gives s t y ry lpy -  
r y l i um sal ts .  

...~ + % H ~ M g B r  (~ 6Hs H C I O  4 
0 / C = C H - - C H - - O C ~ H -  " -, ... - ~ ... 

clo: clo~ 

The s t r u c t u r e s  of the products  were  conf i rmed by compar i son  (mixed-mel t ing-point  de terminat ions  
and IR spec t r a  in the " f ingerpr in t"  region) with samples  obtained by condensation of methy lpyry l ium sa l t s  
with benzaldehyde.  Alkyl-  and benzy lmagnes ium b romides  apparent ly  also undergo this reac t ion ,  but the 
reac t ion  products  cannot be isolated because  of the i r  instabil i ty.  

The poss ibi l i ty  of the reac t ion  of 2 ,4-d iphenyl -8- ( f l -a lkoxycycloa lkyl idene)pyry l ium sal ts  with c o m -  
pounds containing an active methylene group was shown hi a special  example  by Kirner  and Wizinger  [3]. 
We have extended this r eac t ion  to 2- and 4- ( f l -a lkoxyvinyl )pyryl ium and benzopyry l ium sal ts .  To effect  con- 
densation we used malonic,  cyanoacet ic ,  and ace toacet ic  e s t e r s ,  ace ty lacetone ,  dibenzoylmethane,  and phen-  
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ylacet ie  acid. The reac t ion  proceeds  with the formation of substances to which we feel it is possible to 
assign s t ruc tures  III a- l :  

( ~  CHaCOONa . X. 
" "  + " o" b c : c . - c u = c (  :: O'.../C=CH--CH--OC2H 8 + CH~. ,' _C2H50 H ' . . /  "Y" 

cio~- -tlctoa IIIa-I 

/R /CN 
C~Hs CH--CH =C\R CH--CH=C, 

d ,, " m.o  ~CH--C H= C/RI~, \CGH ~ HO I \CoH s C6Hs/ 

III a - f  Ill g, i III k 

/ r  
C H--CH=C',.COO C2H5. 

[ cs 
.o~l~.ofl~cv-cK=C/coo%.s 

IIIj Ill l 

Ilia R=CN, R'=COOC2Hs; b R=R'=COOC2Hs; c R=R'=COCHa; d R=R'=COC6Hs: 
e R=COCHa, R'=COOC2H~; f R=C6Hs, R'=COOH; g R=CN, R'~COOC2Hs; h R= 
=COCHa, R'=COOC2H~; i R~R'=COCH~ 

The yields of products III are usually close to quantitative r ega rd le s s  of the s t ruc tu res  of the s tar t ing py-  
ry l ium salt and the methylene-act ive compounds. To conf i rm the s t ruc tures  of merocyanines III we ac-  
complished the react ion of 2 ,4-diphenyl-6-(f l -e thoxyvinyl)pyryl ium perchlora te  with sodiomalonic es ter ,  
as a resul t  of which a product identical to llIb is formed. 

O'")C:Clt--(;tt--OC~H-... - ~ + NaCH(COOCoH~,)~,_ - -NaCIO~- lllb 

CIO~ -CtH~OH 

The synthesized pyrylomeroeyanines  axe capable of exchanging a heterocyr oxygen atom for n i t ro-  
gen on melting with ammonium acetate to give compounds of the pyridine s e r i e s :  

III g, i 
CH3COONH4 

C6H5/ ~N ,/ ~CGH 5 

R,I~'=COCH3; R=COCIIa; l'=COOC:ll 5 

Pyry l ium salts containing an active methylene group, which undergoes quantitative condensation with 
anisaldehyde, are  obtained by the action of perchlor ic  acid on the pyry lomerocyanines :  

I I ih  

//COCH3 /COCH 3 
CH~C~ ~H=C\cooc2H 5 ! COOC~H~ 
CH2 ~ C=CI|--C6H4--OCH 3 

CsH 5 C6H 5 C6H 5/"~O ~ \C6H 5 

clo7 cio7 

The IR spec t ra  of the pyrylomerocyanines  contain charac te r i s t i c  absorption bands of the functional 
groups of pyrylomerocyanines  [4, 5]. 

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

The IR spec t ra  of minera l -o i l  suspensions of the compounds were obtained with a UR-20 spec t romete r .  

N-c~-Ethoxy-f i - [2 ,4-diphenyl-2-pyranyl idene]ethylacetoni t r i l ium Perch lora te  (I). A 0~ (1 mmole) 
sample-of  2 ,4-diphenyl-6-(f l -e thoxyvinyl)pyryl ium perchlora te  was refluxed for 20 rain with 0.08 ml (1.5 
mmole) of acetonitrUe in glacial acetic acid. After 24 h, the ni t r i l ium salt  was removed  by fi l tration to 
give 0.42 g (95%) of a product with mp 238 ~ (dec.). IR spec t rum:  1640, 1600, and 1100 cm -1. Found: C 62.9; 
H 4.6; C1 8.4; N 3.4%. C23H22NC10 ~. Calculated: C 62.2; H 4.9; C1 8.0; N 3.2%. Perch lo ra te  II (88%) and 
benzoic acid (85%) were isolated by acidic hydrolysis  of I. 
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TABLE 1. Synthesized Py ry lomerocyan ine s  
] 

I Found, % I Calc.,~o I E == ' Empirical 
~ ) ~ ,  ~ formula i 

' C H N '  C I : H ~  N ' 

IR spectrum, cm-1 

r 

I l ia  . 152 
IIIb ' 91; 
] l lc  !01 . 
I l ld !08 ! 
H ie  151 
I l l f  176 

llI g 162 
I l lh 164 
I l l i  I22 
l l I j  134 

111k 142 

11I l t53 

~2 

L ~ i / 
C24t'f19NOa 78.3 4,9 ~ 0 78,1 5,1; 3,9' 2210, 1720, 1665, 1600 80 
C2GH24Oa !75,5 5,6 - -  75,0 5,8 --i  1755, 1710, 1660, 1590 95 
C24H2oO3 J 79,3' 5,2. --i  80,9 5,6 1720, 1680, 1650, 1590 92 
Ca4H2+Oa 84,9.5,11--i 85,0 5,0 1700, 1680, 1650, 1600 40 
C2~Ho204 177,7 5,71 --! 77,8 57, --! 1760, 1665, 1640, 1600 98 
C_*7H2oOa 83,2 5 ,0 ; - - '  82,7 o,l~ 1700, 1650, 1600 96 
C24H~gNO3 78,3 4,9 4,0 78,2 5, I' 3,9: 2200, i700, t680, 1610 80 
C2sI-I2204 177,7 5,7--~ 77,8 5,7 -- '  1755, 1660, 1645, 1590 98 
C241-t~0Oa 79,3' 5,2 - -  79,6, 5,8 --i 1725, 1680, 1655, 1600 I 82 
CI9HIrNO6 1 64,414,4 i 3,8! 64,2 4,81 3,9 3500, 2210, 1725, 1700, ] 89 

I 1680, 1610 
C2~H~TNO+ ,73,1 4,6! 3,6 73,51:4,71 3,9 3500, 2210, 1760, 1700, I 90 

5,5 3,3 1640, 1600 
C2sH2aNO3 i79,71 5,4 3,3 ~ 79,8 2210, 1700, 1665, 1595 87 [ 

The following compounds were  s i m i l a r l y  obtained. N - a - E t h o x y - f i - [ 2 , 4 - d i p h e n y l - 2 - p y r a n y l i d e n e ] e t h y -  
y lbenzoni t r i l ium perch lo ra te  with mp 289 ~ (dec.) was obtained in 88% yield. IH spec t rum:  1645, 1600, and 
1095 cm -I .  Found: C 65.5; H 4.6; C1 7.2; N 2.6%. C28H24NC10 6. Calculated:  C 66.4; H 4.7; C1 7.0; N 2.7%; 
N-a -E thoxy- f l - [2 ,6 -d ipheny l -4 -pyrany l idene ]e thy lbenzon t t r i l i um perch lo ra te  with mp 300 ~ (dee.) was ob-  
tained in 85% yield. IR s p e c t r u m [  1645, 1600, and 1100 c m  -1. Found: C 66.7; H 4.6; C1 8.0; N 2.6%. 
C28H24NCIO ~. Calculated: C 66.4; H 4.7; C1 7.0; N 2.7%; N - a - E t h o x y - f l - [ 7 - h y d r o x y - 4 - f l a v e n y l ] - e t h y l -  
benzoni t r i l ium pe rch lo ra t e  with mp 216 ~ was obtained in 82% yield.  IR spec t rum:  1660, 1610, and 
1100 em -1. Found: C 63.0; H4o5; C17.0; N2.4%. C26H22NC10 7. Calculated: C 62.9; H4.4; C17.2; N2.8%. 

2 ,4 -Dipheny l -6 - s ty ry lpy ry l ium Pe rch lo ra t e .  A Gr ignard  reagent  obtained f r o m  0.83 ml of b r o m o b e n -  
zene and 0.2 g of magnes ium in 10 ml of absolute e ther  was added rap id ly  to a suspension of 0.8 g (2 mmole) 
of 2 ,4 -d iphenyl -6- f i -e thoxyviny lpyry l ium pe rcb lo ra t e  in 30 ml of dry e ther ,  and the resu l t ing  solution was 
s t i r r e d  for 20-30 min. The mixture  was then decomposed  with cold ammon ium chloride solution, and the 
e ther  l aye r  was sepa ra ted ,  washed with 1 N sodium carbonate  solution and wate r ,  and dr ied with ca lc ium 
chloride.  Acet ic  anhydride (2 ml) and 0.2 ml (2 mmole)  of 70% percb lo r i e  acid were  added to the e ther  so -  
lution, and the mixture  was worked up to give 0.65 g (75%) of a product  with mp 233 ~ [6]. The following 
compounds were  s i m i l a r l y  obtained. 2 ,6 -Dipheny l -4 - s ty ry lpy ry l tum pe rch lo ra t e  with mp 252-253 ~ [6] was 
obtained in 69% yield. 4 -S tyry l f lavyl inm pe reh lo ra t e  with mp 240 ~ was obtained in 71% yield. Found: 
C 67.4; H 4.6; C1 8.6. C23H17C105. Calculated:  C 67.4; H 4.1; C1 8.7%. 

Ethyl a - C a r b e t h o x y - T - p y r a n y l i d e n e - 4 - e r o t o n a t e .  A 0.4-g (1 mmole)  sample  of 2 ,4 -d iphenyl -6- f i -  
e thoxyvinylpyryl ium pe rch lo ra t e  and 0.16 ml (1 mmole)  of malonie e s t e r  were  refluxed in acet ic  anhydride 
for 10 min. Sodium aceta te  [0.08 g (1 mmole)] was added, and the mixture  was ref luxed for another  30 min. 
It was then cooled and diluted with 10 ml of water .  After  24 h, the mixture  was f i l te red  to give 0.4 g of IIIb. 
A s i m i l a r  p rocedure  was used to obtain I l i a - /  (see Table 1). 

A 0.18-g (1 mmole)  sample  of sodiomalonie  e s t e r  was added to a suspens ion of 0.4 g (1 mmole) of 
2 ,4 -d iphenyl -6 - f l -e thoxyviny lpyry l ium pe rch lo ra t e  in d ry  e ther .  After  a few hours ,  the sodium perch lo ra te  
was r emoved  by f i l t ra t ion,  e ther  was r e m o v e d  by distal lat ton,  and the res idue  was ref luxed for 10-15 min 
in acet ic  anhydride. The mixture  was diluted with wa te r  and ex t rac ted  with e ther ,  and the ex t rac t  was dr ied 
with sodium sulfate.  The e ther  was r em oved  by dist i l lat ion to give IIIb. 

1 - A c e t y l - l - e a r b e t h o x y - 3 - [ 2 , 6 - d i p h e n y l - 4 - p y r i d y l ] - l - p r o p e n e .  A 0.4-g (1 mmole) sample  of IIIh was 
fused with ammonium aceta te ,  and the mixture  was poured into the min imum amount of water .  The mixture  
was worked up to give 0.38 g (100%) of a product  with mp 129-130 ~ (from tsopropyl  alcohol). IR spec t rum:  
1750, 1665, 1640, and 1600 c m  -1. Found: C 78.3; H 5.7; N 3.7%. C25H23NO 3. Calculated: C 78.1; H 5.8; 
N 3.6%. A s i m i l a r  p rocedure  was used to obtain 1 ,1 -d t ace ty l -3 - [2 ,6 -d ipheny l -4 -py r idy l ] - l -p ropene  with 
mp 144 ~ in 86% yield. IR spec t rum:  1720, 1665, 1650, and 1600 cm -1. Found: C 81.7; H 5.8; N 3.2%. 
C24H21NO 2. Calculated:  C 81.1; H 5.9; N 3.9%. 

1 - A c e t y l - l - c a r b e t h o x y - 3 - [ 2 , 6 - d i p h e n y l - 4 - p y r y l i u m ] - l - p r o p e n e .  A 0 .1-ml  (1 mmole)  sample  of 70% 
pe rcb lo r i c  acid was added to 0.4-g (1 mmole)  of IIIh in acet ic  anhydride,  and the mixture  was diluted with 
d ry  ether .  The resu l t ing  prec ip i ta te  was r e m o v e d  by  f i l t ra t ion to give 0.46 g (97%) of a product  with mp 
289 ~ (from acet ic  acid). IR s p e c t r u m :  1750, 1665, 1640, 1620, 1600, and 1100 c m  -1. Found: C 61.6; H 5.2; 
C1 7.8%. C25H23C10 8. Calculated:  C 61.6; H 4.7; C1 7.3%. 
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1-Acetyl - l -carbethoxy-3-  [2,6-diphenyl-4-pyrylium]-4- (p-methoxyphenyl) 1,4-butene. A 0.1-ml 
(i mmole) sample of 70% percklortc acid and 0.12 ml (I mmole) of anisaldehyde were added to a solution 
of 0.4 g (i mmole) of IIIh in acetic anhydride, and the mixture was refluxed for ~ 1 h. It was then worked 
up to give 0.6 g (100%) of a product with mp 300 ~ (dec.). IR spectrum: 1720, 1640, 1620, 1590, and ii00 
cm -i. Found: C 65.7; H 4.8; CI 5.1%. C33H29CIO 9. Calculated: C 65.4; H 4.8; Cl 5.8%. 

io 
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