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The previous ly  unknown b i s -2 -benzopyry l i um sa l t s  and 2~benzopyryl ium sa l t s  containing 
an a lkylcarboxy group were  synthesized by the acylation of some a lkoxy-subs t i tu ted  deoxy-  
benzoins and phenylacetones with dibasic aliphatic acids in polyphosphoric  acid. The e f -  
fect  of the s t ruc tu re  of the dicarboxyl ic  acid on the s t ruc tu re  of the react ion  products  was 
followed. The IR s pec t r a  of the synthesized sa l t s  a re  p resen ted .  

Despi te  the extensive invest igat ions c a r r i e d  out with r e s p e c t  to the synthesis  and study of the p r o p e r -  
t ies  of pyry l ium sa l t s ,  compounds with two or m o r e  pyry l inm cat ions in the molecu les  have rece ived  li t t le 
study, and methods for  the i r  synthes is  [1-3] need fur ther  development .  

We have previous ly  demons t r a t e  d that the introduction of a romat i c ,  a l ipha t i c -a romat i c  [4,5], or  
he te rocycl ic  [6] res idues  into the 1 position of the 2-benzopyryl ium cation can be accompl ished  by the 
acylation of a lkoxy-subst i tu ted  deoxybenzoins or  phenylacetones with the appropr ia te  acids in polyphosphor-  
ic acid (PPA). 

In a continuation of these  invest igat ions to synthes ize  2-benzopyry l ium sa l t s ,  we s tudied ' the acy la -  
tion of 3-methoxydeoxyanisoin (la) and 3,4-dimethoxyphenylacetone (Ib) with dibasic acids in the p re sence  
of PPA.  

As should have been expected,  the s t ruc tu r e s  of the reac t ion  products  a re  de te rmined  by the length of 
the hydrocarbon chain of the reac t ing  acid.  When dibasic acids with n >- 3 (glutaric, adipic, and pimelic)  
were  introduced into the reac t ion ,  the prev ious ly  unknown b i s - 2 - b e n z o p y r y l i u m  sa l t s  (If) were  obtained in 
20-60% yie lds .  
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a R=p-CIt30C6tll; b R~Ctl3; t/-3,4,5; R=CH3, p-CllaOCGtt4 

The same  s y s t e m  of bands that  is p resen t  in the spec t r a  of the cor responding  mono-2 -benzopyry l inm 
sa l t s  [4,7] (1616-1640, 1600-1610, 1540-1560, 1230-1280, and 1080-1100 cm -1) is re ta ined  in the IR s p ec t r a  
of all  of the synthesized b i s -2 -benzopyry l ium sa l t s .  

The acylat ion of Ia with succinic acid gave 1 - (2 -ca rboxye thy l ) -3 - (4 -methoxyphenyl ) -6 ,7 -d imet l~oxy-  
2-benzopyryl ium p e r c M o r a t e  (III) in 307c yield.  The IR spec t rum of the sa l t  contains a s t rong band at 1712 
c m  -1, which co r re sponds  to the s t re tching v ibra t ions  of a f ree  carboxyl  group, and the cha r ac t e r i s t i c  ab-  
sorpt ion bands of the 2-benzopyry l ium cation [4,7]. 

Malonic acid is decarboxyla ted  under  the reac t ion  conditions; the acylation of Ia by the acet ic  acid 
fo rmed  leads to a p rev ious ly  synthes ized  sal t  (IV) [4]. A compar i son  of the mel t ing points and IR s p e c t r a  
of this and prev ious ly  obtained samples  conf i rms  that  they a re  identical .  

* See [8] for communicat ion XI. 
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Attempts  to acyla te  Ia  with oxalic acid were  unsuccessful ,  s ince the l a t t e r  decomposes  comple te ly  
under  the reac t ion  condit ions.  

It  mus t  be  noted that  the s t r u c t u r e  of the s ta r t ing  ketone also has an apprec iab le  effect  on the cour se  
of the reac t ion .  Fo r  example ,  in the acylat ion of ketone Ia with g lu tar ic  acid {n = 3), the p r e sence  of a 
s t ruc tu re  containing a carboxyl  group (an absorp t ion  band at 1710 cm -1 in the IR spec t rum,  the intensi ty  of 
which is m a r k e d l y  reduced) was qual i tat ively proved to be in the reac t ion  mix tu re  along with the b i s a c y l a -  
tion products .  However ,  this band is absent  in the IR s p e c t r u m  of the sa l t  obtained f rom the react ion  of 
ketone Ib and g lu tar ic  acid.  

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

1,1' -Pen tame thy leneb i s  [3- (4-methoxyphenyl)-6,  7 -d imethoxy-2-benzopyry l ium]  Dipe rch lo ra t e  {II, R = 
p-CHsOC6H o n = 5). A mix tu re  of 0.7 g (2.5 mmole)  of 3-methoxydeoxyanisoin  {Ia), 0.16 g (1.25 mmole)  of 
p imel ic  acid, and 10 g of PPA was heated for  2.5 h at 95-100 ~ The mix tu re  was poured into cold wa te r  and 
acidif ied with 30% HC104, and the prec ip i ta ted  product  was r emoved  by f i l t ra t ion and dr ied .  Reprecip i ta t ion  
f r o m  n i t romethane  solution by the addition of e ther  (to r emove  unchanged ketone) and r ec rys t a l l i za t ion  f rom 
n i t romethane  gave 0.62 g (58%) of yellow c r y s t a l s  with mp 220 ~ Found: C 55.9; H 5.0; C1 8.0%. C41H42C12016. 
Calculated:  C 56.0; H 4.9; C1 8.3%. IR spec t rum,  e ra- l :  1616, 1602, 1566, 1236, and 1099. 

1 , 1 ' - T e t r a m e t h y l e n e b i s  [3- (4-methoxyphenyl)-6,  7 -d imethoxy-2-benzopyry l ium]  Dipe rch lo ra te  (II, R = 
p-CH3OC6H4, n = 4). This compound was s i m i l a r l y  obtained in 48% yield as da rk -ye l low c r y s t a l s  with mp 
240 ~ by  acylat ion of Ia with adipic acid.  Found: C 56.3; H 4.8, C1 8.7%. C40H40C1201~. Calculated:  C 56.5; 
H 4.7; C1 8A%. 

1,1' -T r ime thy l eneb i s  (3-methyl-6,  7 -d imethoxy-2-benzopyry l ium)  Diperch lo ra te  (iI, R = C H3, n = 3): 
This compound was obtained by heating a mix tu re  of 0.78 g (4 mmole)  of Ib, 0.16 g (2 mmole)  of g lutar ic  
acid,  and 5 g of PPA at 95-100 ~ for  30 min .  The d a r k - g r e e n  c ry s t a l s  [0.29 g (23%)] had mp 217 ~ (from acet ic  
acid).  Found: C 49.8; H 4.5; C1 10.8%. C27H30C12OI4. Calculated:  C 49.9; H 4.6; C1 10.9%. IR spec t rum,  
c m - l :  1640, 1602, 1540, 1500, 1284, and 1076. 

1 , 1 ' - T e t r a m e t h y l e n e b i s  (3 -methy l -6 ,7 -d imethoxy-2-benzopyry l ium)  Dipe rch lo ra te  (II, R = CH 3, n = 4). 
This compound was s i m i l a r l y  obtained in 33% yield by acylation of Ib with adipic acid.  The d a r k - g r a y  c r y s -  
ta ls  me l t ed  above 280 ~ Found: C 50.7; H 4.8; C1 11.2%. C28H32C12014. Calculated:  C 50.7; H 4.8; C1 10.7%. 
IR s p e c t r u m ,  c m - l :  1634, 1608, 1434, 1284, 1083. 

1-  (2-C a rboxye thy l ) -3 -  (4-methoxyphenyl)-  6 ,7 -d imethoxy-2-benzopyry l ium P e r c h l o r a t e  (III) (R = p-  
CH3OC6H4). This  compound was obtained in the usual  manne r  in 30% yield by acylat ion of Ia with succinic 
acid at 100 ~ for  3 h; the product  had mp 222 ~ Found: C 54.2; H 4.6; C1 8.0%. C21H21C1010. Calculated:  C 
53.7; H 4.5; C1 7.6%. IR spec t rum,  c m - l :  1720, 1610, 1602, 1556, 1508, 1232, and 1080. 
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