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A cylation of 3,4-dimethoxybenzylidene phthalide with aliphatic acid anhydrides in the presence  
of 70% HC104 and with aromat ic  or  a l iphat ic-aromat ic  acids in polyphosphoric acid gave the 
previously  unknown 3-(2-carboxyphenyl) -2-benzopyryl ium salts ,  which were converted to 
3-(2-carboxyphenyl) isoquinolines,  isolated in the form of the perchlora tes ,  by the action of 
ammonium hydroxide. 

We recent ly  demonstrated that l inear enol acylates can be used in the synthesis of 2-benzopyryl ium salts 
[2]. 

We have established that t rea tment  of benzylidene phthalide (I) - the cyclic enol acetate of the co r respond-  
ing desoxybenzoin - with aliphatic acid anhydrides in the presence  of HC10 a or with a romat ic  ac ids  in poly- 
phosphoric acid (PPA) gives the previously unknown 3-(2-carboxyphenyl) -2-benzopyryl ium salts (IIIa-e). 
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The carbonyl  group of the acyl residue incorporated as a resul t  of acylation in the ortho position of lac-  
tone I probably attacks the lactone r ing nucleophilieally with subsequent ring expansion to give a new hetero-  
ring. The react ion possibly proceeds through the formation of betaine s t ruc ture  II. 

Salts I I Ia-e  are  deeply colored high-melt ing substances,  the IR spec t ra  of which contain the absorption 
band of a carboxyl  carbonyl  group conjugated with the pyryl ium cation at 1710-1730 cm -i and a number of 
cha rac te r i s t i c  bands at 1635-1640, 1610, and 1550 cm -1. 

A s expected, the presence  of an e lec t ron-accep tor  carboxyl  group in salt  III molecules substantially 
facil i tates replacement  of the oxygen heteroatom in them by a nitrogen atom. When salts IIIa,c are  t reated 
with ammonium hydroxide, they are  converted to the corresponding isoquinolines IVa,c, which were isolated 
and identified in the form of their  perchlora tes .  

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

The IR spec t ra  of minera l  oil suspensions of the compounds were recorded  with a UR-20 spec t rometer .  
The PM_R spect ra  of CF3COOH solutions were recorded  with a Tesla BS-467 spec t romete r  with hexamethyl-  
disiloxane as the internal standard.  

*See [1] for communicat ion XXI. 
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TABLE 1. 3 - (2 -Carboxypheny l ) -2 -benzopyry l ium Pe rch lo ra t e s  

Ilia I CH3 
IIIb [ CgHs 
IIIc [ Call7 
IIId I 3,4- (OCH3).~C6H3 
IIIe [ CH2CGH5 

Color 

237 Gray-green 
204 Light-orange 
211 Light-green 
226 Dark-Brown 
237 ] Light-brown 

round, % 

C l H I O  

!53,713,9 8,0 
54,914,118,21 
55,614,317,7 I 
57,2 4,3 6,1 I 
60,1 4,3 6,9 

Empirical Calc., ~ ~- 

formula c H Icl 

! 

CI9HI7CIO9 53,8[4,0 8.4 30 
C20HIgClO9 54,8[4,3183 [ 21 
C21H2ICIO8 55,7[4,6 [7,9129 
C26H23CIOH 57,1 ]4,2 6,5 [ 12 
C25H.aC109 60,014,2 7,1 [ 15 

3 ,4-Dimethoxybenzyl idene Phthalide (1).. This compound was obtained by a method s i m i l a r  to that in [3] 
in 50% yield as l ight-yel low c ry s t a l s  with mp 129 deg C ( f rom alcohol). Found: C 72.3; H 4.8%. CITHI404. 
Calculated:  C 72.2; H 5.0%. IR spec t rum:  1780, 1667, 1600, and 1520 cm -1. 

1 -Methy l -3 - (2 -ca rboxypheny l ) -6~7-d imethoxy-2-benzopyry l ium Pe rch lo ra t e  (IIIa). Fif teen drops of 70% 
HC104 were  added gradual ly  to a solution of 0.5 g 0 . 7 7  mmole) of 3 ,4-dimethoxybenzyl idene phthalide in 5 ml  
of acet ic  anhydride,  during which the mixture  became  w a r m  and darkened.  The mixture  was then cooled and 
diluted with e ther ,  and the resul t ing  d~rk oily p rec ip i ta te  was repea ted ly  reprec ip i t a t ed  f r o m  acet ic  acid so lu-  
t ion by the addition of ether  (vigorous t r i tu ra t ion  of the product  with a glass  rod was necessa ry ) .  R e c r y s t a l -  
l izat ion f rom acet ic  acid gave 0.22 g (30%) of a g r a y - g r e e n  salt  with mp 237 deg C. IR spec t rum:  3300, 1720, 
1643, 1610, 1550, and 1512 cm -1. PM1R spec t rum,  6: 2.85 (CH~), 3.78 and 3.85 (two OCH3) , and 7.0-7.6 ppm 
(seven a roma t i c  H). 

Salts I I Iband IIIc were  s i m i l a r l y  obtained (Table 1). 

1 -Benzy l -3 - (2 -ca rboxypheny l ) -6 ,7 -d ime thoxy-2 -benzopyry l ium Pe rch lo ra t e  (IIIe). A mix ture  of 0.56 g 
(2 mmole)  of 3 ,4-dimethoxybenzyl idene phthalide,  0.28 g (2 mmole)  of phenylacet ic  acid, and 7 g of PPA was 
heated with s t i r r i ng  at 120 deg C for 30 rain, a f t e r  which it was hydrolyzed with ice water  and t rea ted  with 3 
ml  of 30% HC104. The resu l t ing  brown prec ip i t a te  was r emoved  by f i l t ra t ion to give 0.15 g (15%) of l ight-brown 
c r y s t a l s  with mp 237 deg C (acetic acid}. IR spec t rum:  3300, 1710, 1640, 1610, and 1550 c m  - t .  

Salt IIId was s i m i l a r l y  obtained (Table 1). 

1 -Methy l -3- (2-carboxyphenyl ) -6 ,7 -d imethoxyisoquino l in ium Pe rch lo ra t e  (IVa). Concentra ted ammonium 
hydroxide (5 ml) was added to 0.43 g (0.001 mole) of  1 -me thy l -3 - (2 - ca rboxypheny l ) -6 ,7 -d ime thoxy-2 -benzo -  
py ry l ium pe rch lo ra t e ,  during which the sa l t  dissolved complete ly .  The mix ture  was heated gently (at 30-40 
deg C) for 5-10 min,  a f t e r  which it was evapora ted ,  and the res idue  was col lected and dissolved in 3 ml of 
glacia l  acet ic  acid containing a few drops  of 70% HC104. The solution was diluted with e ther ,  and the p r e c i p i -  
ta ted co lo r l e s s  isoquinolinium pe rch lo ra t e  was removed  by f i l t ra t ion and dried to give 0.4 g (93%) of a product  
with mp 275 deg C ( f rom acet ic  acid). IR s p e c t r u m :  3300, 1725, 1648, 1612, 1552, and 1520 cm -1. Found: 
C 53.9; H 4.1; C1 8.6; N 3.0%. ClsHtsC1NO 8. Calculated:  C 53.8; H 4.3; C1 8.4; N 3.3%. 

1 -Propy l -3 - (2 -ca rboxypheny l ) -6 ,7 -d imethoxy i soqu ino l in ium Pe rch lo ra t e  (IVc). This compound was 
s i m i l a r l y  obtained in 82% yield as co lo r l e s s  c ry s t a l s  with mp 248 deg C ( f rom acet ic  acid). IR spec t rum:  
3300, 1720, 1650, 1612, and 1520 c m  -1. Found: C 55.6; H 4.8; C1 8.0; N 3.0%. C21H22C1NO 8. Calculated:  C 
55.8; H 4.8; C1 7.9; N3.1%. 
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