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XIV.* SYNTHESIS OF 3~ALKOXYCARBONYL-2-BENZOPYRYLIUM SALTS 

BY THE ACYLATION OF ESTERS OF 3,4-DIMETHOXYPHENYLPYRUVIC ACID 

G.  N. D o r o f e e n k o ,  S. V .  K r i v u n ,  UDC 547.814'833.07:542.951.1 
a n d  V.  G.  K o r o b k o v a  

The acylation of e s t e r s  of 3,4-dimethoxyphenylpyruvic acid with anhydrides of aliphatic 
acids in the p resence  of 70% HC104 leads to the format ion of 3 -a lkoxycarbony l - l - a lky l -  
6 ,7-dimethoxy-2-benzopyryl ium salts  which, on being boiled with sodium acetate inglacia l  
acetic acid, are converted into 3-a lkoxycarbonyl- l -a lkyl -6 ,7-dimethoxyisoquinol ines .  

The study of the acylation of e s t e r s  of aryl -subst i tu ted pyruvic acids is of in teres t  within the f r a m e -  
work of the development of a method for  obtaining the previously a lmost  unknown 3-a lkoxycarbonyl -2-benzo-  
pyryl ium salts,  which are the s tar t ing mater ia l s  for  the synthesis  of isoquinoline bases  forming close ana- 
logs of some natural  alkaloids. 

It has recent ly  been shown that 3-a lkoxycarbonyl-2-benzopyryl ium salts  can be obtained in lowyield 
by the acylation of ethyl 3,4-dimethoxyphenylglycidate [2]. 

We have pe r fo rmed  the acylation of e s t e r s  of 3,4-dimethoxyphenylpyruvic acid (I) with anhydrides of 
aliphatic acids in the presence  of 70% HC104, which passes  through the in termediate  stage of the format ion  
of the dicarbonyl compound (II), which then cycl izes  under the action of the pe rch lo r ic  acid to the 2-benzo- 
pyryl ium salt  (III): 
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In at tempts to aeylate 3,4-dimethoxyphenylpyruvic acid under  s imi la r  conditions, the react ion took 
place with pronounced resinif icat ion and it was impossible to isolate benzopyryl ium salts .  

The IR spec t ra  of the salts  obtained show strong absorpt ion bands in the 1745-1730 cm -1 region 
(v COOR ) and the 1630-1620 and 1550-1520 cm -1 regions,  which cor respond to the s tretching vibrations 
(8a, 8b) of the pyry l ium cation [3, 4]. It must  be mentioned that in 2-benzopyryl ium salts  when the 3-CH~ 
group is replaced by an alkoxycarbonyl group the main absorpt ion bands of the pyryl ium cation (8a, 8b) shift 
into the lower- f requency  region. At the same time, the absorption bands of the aromat ic  ring in the 1600- 
1585 cm -1 region remain  unchanged. 

*Fo r  Communication XIII, see [1]. 
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TABLE 1 

C H a O ~ C u O R  

-- CIO 4 C H a o ~ O  

R' 

Com- 
pound! R 

J 
Ilia CHa 
lllb "CH3 
IIIc C2H5 
llld C2H5 
Va CH3 
Vb CHa 
Vc !CH3 

CH3 
C2H~ 
CHz 
C2H~ 
3,4 (CHsO) ~CsH3CH=CH 
3,4 (CH20~) C'6HsCH=CH 
C6H~CH=CH 

De- comp.I Empirical 
~oinL I formula 
_C j 

198 I CI4HlsCIO9 
195" i C15H17CIO9 
260 ; C15H17CIO9 
159" ~ C1sHi9CIO9 
246 i C2sH23CIOn 
299 ! C22HmCIOu 
272 L C2~H19C109 

Found, % talc., % !~- 
i - 

I 
C H CI C H ] C| .~ 

I 

468 44 99 463 41 981 41 
47,6 4,8'~ 9,6147:814:5 9:4 22 
48,0!4,4[ 9,3147,814,5 9,41 40 
48,8 4,7 i 9,8 49,2 4,9 9,1 16 
53,9 4,9 7,0 ~ 54,1 4,5 7,01 98 
53,0 3,6 7,4 53,4 3,8 7,2 74 
57,914,6 7,8 58,2 4,4 7,91 80 

*Cor respond  to l i t e ra tu re  f igures  [2]. 

When the sa l t s  (III) were  t r ea t ed  with aqueous ammonia ,  and also when they were  boiled with anhy- 
drous  ammonium aceta te  in glacial  acet ic  acid, the 3 -a lkoxyca rbony l - l - a lky l -6 ,7 -d ime thoxy i soqu ino l ines  
(I-V) were  fo rmed  in 70-857o yield.  The LR s p e c t r a  of the isoquinolines (IV) contained absorp t ion  bands in 
the following regions  (cm-l):  1730-1720 (UCOOR), 1630-1620, 1550-1520 (v of the pyridine ring of an i so-  
quinoline), and 1275-1230, 1080-1020 (VOCH3). 

The pe rch lo ra t e  (IIIa) condenses  with a roma t i c  aldehydes to f o r m  in high yield intensely colored 
s ty ry l  der iva t ives  of py ry l ium sa l t s  (V). The IR spec t r a  of the s tyry l  der iva t ives  (V) contain s t rong  ab so rp -  
tion bands in the following regions  (cm-1): 1720 (vCO), 1640-1630, 1520-1510 (v of a py ry l ium cation), 1600- 
1580 (u of an a ro m a t i c  ring), 1270-1280, 1050-1020 (YOCH3), and 1100-1090 (VC104_). 

On being boiled with ammonium aceta te  in glacia l  acet ic  acid, the pe r ch lo ra t e s  (V) were  conver ted  
into the cor responding  isoquinolines (VI). 
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E X P E R I M E N T A L  

E s t e r s  of 3 ,4-Dimethoxyphenylpyruvic  Acid (I). A mixture  of 10 g of 3 ,4-dimethoxyphenylpyruvic  
acid [5], 150 ml of dry methanol ,  and 0.7 ml  of concentra ted  H2SO 4 was boiled for  5 h. The bulk of the me th -  
ano lwas  slowly dist i l led off, the residue was poured onto ice, and the mixture  was left  in the r e f r i g e r a t o r  
f o r24  h. Then the prec ip i ta te  that had deposited was f i l te red  off and dried, and a f t e r  a fu r the r  day the mothe r  
l iquor  yielded a fu r the r  smal l  amount of the methyl  e s t e r  in the f o r m  of a co lo r l e s s  low-mel t ing  amorphous  
substance .  The total  yield was 6.75 g (63~). Ethyl 3 ,4-dimethoxyphenylpyruvate  was obtained s imi l a r ly  
with a yield of 66~. 

6 , 7 - D i m e t h o x y - 3 - m e t h o x y c a r b o n y l - l - m e t h y l - 2 - b e n z o p y r y l i u m  Perch lo ra te  (IIIa, Table 1). To 1.2 g 
of the e s t e r  (I) were  added 3 ml of acet ic  anhydride and, careful ly ,  in drops,  0.5 ml  of 70~ HC104. Af ter  
a day, 5 ml  of dry e the r  was added to the solution and the resul t ing prec ip i ta te  was f i l te red  off, washed with 
glacial  ace t ic  acid and with e ther ,  and dried.  Yield 0.75 g (41%), mp 198~ (from glacia l  acet ic  acid). 

1- (3 ,4-Dimethoxys tyry l ) -  6 ,7-d imethoxy-  3 -methoxycarbony l -  2 -benzopyry l ium Pe rch tora te  (Va, Table 1). 
A mix tu re  of 0.5 g (1.2 mmole)  of (Ilia) and 0.32 g (2.4 mmoles )  of vera t ra ldehyde  in 4 ml of g lac ia l  acet ic  
acid was heated for  15 men. A dark red c rys ta l l ine  prec ip i ta te  deposited; yield 0.69 g (98~), mp 246~ 
(decomp., f r o m  a mix ture  of glacia l  acet ic  acid and ni t romethane) .  The other  p e r c h l o r a t e s  (Table 1) were  
obtained s imi l a r ly .  

6 ,7 -Dime thoxy-3 -me thoxyca rbony l - l -me thy l t soqu ino l ine  (IVa, Table 2). A mix ture  of 1 g of the p e r -  
chlorate  (IIIa) and 3 g of anhydrous ammonium aceta te  in 4 ml of glacial  acet ic  acid was heated fo r  1 h. 
After  cooling, the mix ture  was diluted with wa te r  and the prec ip i ta te  that deposited was f i l tered off and 
dried; yield 0.6 g (85~), l ight-yellow c rys t a l s ,  mp 224~ (decomp., f rom ethanol).  The isoquinolines ([Vb-d 
and VD (Table 2) were  obtained s imi l a r ly .  
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TABLE 2 
C H 50 . ~ ~ C O  O R 

R' 

i 
Corn- I 
pound! R 

IVa CHa 
IVb CHa 
IVC C2H5 
IVd C2Hs 
IVe H 
VI CH5 

R' 

! CH3 
i C2Id5 
CH5 

!C2H5 

! 3C4H(3CH3O) 2C6H3CH =CH 

224* 
258 
146 
152 
217 
175" 

Empirical 
formula 

CI4HIsNO4 
CIsHITNO4 
CISHITNO4 
C,6HI~NO4 
ClaHlaNO4 
C2aH2aNO~ 

Found, % Calc., % -~- 

Ir 
I "i 1 * E 

]64,7 5,5 5,164,4 5,715,3 85 
660 61~50 66,26,25,1 70 

166,3.6,04,8 66,2 62 5 I] 81 
i 662 6,5 4,6 66,46,6 4,8! 66 
16312'54 5,1:6325357L90 
1675 5,7 i 3,5 i 67,5 5,6134:92 

*With decomposi t ion.  

6 ,7 -Dimethoxy- l -me thy l i soqu ino l ine -3 -ca rboxy l i c  Acid (IVe, Table 2). A mixture  of 0.5 g of the i so -  
quinoiine (IVa) and 5 ml of a 20% ethanolic solution of caust ic  potash was boiled for  10 rain. After  cooling, 
the reac t ion  mixture  was neut ra l ized  with concentra ted acet ic  acid to pH 7. A yel low prec ip i ta te  deposited; 
yield 0.4 g (90~), mp 217~ (from ethanol).  

1 ~  

2. 
3. 
4. 
5. 
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