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A method for  the syn thes i s  of the prev ious ly  unknown 3 -a ry l - subs t i t u t ed  6 ,7 -d imethoxy-2-  
benzopyry l ium sa l t s  with a f r e e  a posit ion by the formyla t ion  of 3 ,4-dimethoxydeoxybenzoins  
with butyl d ich loromethyl  e ther  in the p r e s e n c e  of anhydrous A1CI~ has  been developed. The 
py ry l ium sal ts ,  which were  isola ted in high yield in the f o r m  of s table  pe rch lo ra t e s ,  read i ly  
exchange the i r  he t e roa tom for  ni t rogen under the ac t ion  of aqueous ammonia .  

In o r d e r  to synthes ize  the prev ious ly  unknown 3 -a ry l - subs t i t u t ed  2 -benzopyry l ium sa l t s ,we  have 
studied the fo rmyla t ion  of a lkoxy-subs t i tu ted  deoxybenzoins with butyl d ichloromethyl  e ther  in the p r e s e n c e  
of anhydrous a luminum chlor ide  by Rieche ' s  method [1]. The p re sence  of e lec t ron-donat ing  subst i tuents  in 
the me ta  posi t ion of the initial deoxybenzoins substant ia l ly  fac i l i ta tes  the at tack by the fo rmyla t ing  agent  on 
the ortho posi t ion of the phenol r ing,  which is i so la ted  f r o m  the carbonyl  group by a methylene  br idge.  The 
1 ,5-oxoaldehydes  fo rm ed  cycl ize  immedia te ly  to give 2-benzopyry l ium sa l t s  containing no subst i tuents  in 
posit ion 1 of the pyry l ium ring.  
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i Ar=p-t;HaOC6H4; II Ar=p-C2HsOC6H4; Ill Ar=3',4'-(CHaO)2C6Ha; IV Ar=2',4'=(CHaO)2%H a 

The fo rmyla t ion  of the deoxybenzoins (I-IV) with butyl d ichloromethyl  e ther  in the p re sence  of A1C1 a 
takes  place under  mild conditions (0-20~ and is c a r r i e d  out by the method that  two of us have p roposed  
previous ly  [2]o The 2 -benzopyry l ium t e t r aeh lo roa lumina t e s  f o rmed  during the reac t ion  a re  readi ly  con-  
ve r t ed  into c rys t a l l i ne  p e r c h l o r a t e s  by the addition o f p e r c h l o r i e  acid. The 3 - a r y l - 6 , 7 - d i m e t h o x y - 2 - b e n z o -  
py ry l ium p e r c h l o r a t e s  obtained by this method were  isola ted in the pure  s ta te  with good yie lds  (65-70 %). 

The compounds synthes ized ,  l ike other  py ry l ium sa l t s  with a f r e e  a or  7 posit ion, should posses s  a 
high reac t iv i ty  with r e s p e c t  to nucleophil ie  addition reac t ions  [3]. 

In con t r a s t  to 1 ,3-disubst i tu ted  2 -benzopyry l ium sa l t s  unsubst i tuted in the a posit ion,  the i sobenzo-  
pyry l ium sa l t s  a r e  conver ted  into the co r respond ing  isoquinolines compara t i ve ly  read i ly .  Thus,  even the 
action of concent ra ted  aqueous ammonia  solution on 3- (4~-e thoxyphenyl ) -6 ,7 -d imethoxy-2-benzopyry l ium 
pe rch lo ra t e  gave an 86 % yield of 3- (4f -e thoxyphenyl ) -6 ,7-d imethoxy isoquinoline. 

The s t r u c t u r e  of all the sa l t s  synthes ized  was conf i rmed  by IR spec t roscopy .  

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

4 ' -E thoxy-3 ,4 -d ime thoxydeoxybenzo in  (II). A mix tu re  of 0.98 g (5 mmoles )  of h o m o v e r a t r i c  acid, 
0.61 g (5 mmoles )  of phenetole  and 15 g of polyphosphoric  acid was heated at 63-65~ with vigorous  s t i r r i ng  
fo r  2 hr .  The reac t ion  mix tu re  was poured into 20 ml  of cold water  and the product  was f i l t e red  off, washed 
with water ,  and dried:  Yield 1.2 g (80%), c o l o r l e s s  c r y s t a l s  with mp 134~ (ethanol). The other  deoxyben-  
zoins were  obtained as desc r ibed  p rev ious ly  [4]. 
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3- (4'- Ethoxyphenyl)-6,7-dimethoxy- 2-benzopyrylium Perchlorate. A solution of 1.5 g (5 mmoles) of 
II in 5-7 ml of methylene chloride was cooled to 0~ and, with stirring, 1.3 g (10 mmoles) of A1C13 was ad- 
ded, followed, dropwise, by 1.6 g (10 mmoles) of butyl dichloromethyl ether, with continuous stirring. The 
reaction began, immediately with the vigorous evolution of hydrogen chloride, and the reaction mixture be- 
came very dark. It was left for 10-15 rain until the evolution of HC1 had decreased considerably and was 
poured into a mixture of ice and hydrochloric acid. This led to the formation of the yellow crystalline 2- 
benzopyrylium tetrachloroaluminate. The subsequent treatment of a suspension of this salt in water with 
a 70% solution of HC104 gave a dark yellow crystalline product. Yield 1.4 g (70%), mp 230~ (glacial ace- 
tic acid). IR spectrum, cm-l: 1622, 1606, 1244, 1112. Found, %: C 53.2; H 4.7; C1 8.9. Calculated for 
C19H1908C1, %: C 53.1; H 4.7; C1 8.6. 

3-(4'-Methoxyphenyl)- 3-(3',4'-dimethoxyphenyl)- and 3-(2',4'-dimethoxyphenyl)-6,7-dimethoxy-2-ben- 
zopyrylium perchlorates were obtained analogously. 

3: (4'- Methoxyphenyl)-6,7-dimethoxy- 2-benzopyrylium perchlorates, yield 70%, mp 232 ~ (glacial acetic 
acid). IR spectrum, cm-l: 1622, 1604, 1240, 1108. Found, go: C 54.2; H 4.4; C1 8.9. Calculated for 
C,8HI~OsCI, go: C 54.5; H 4.3; C1 9.0. 

.3- (3',4'-Dimethoxyphenyl)-6,7-dimethoxy-2-benzopyrylium perchlorates, yield 70%, dark red crystals 
with mp 240~ ~laeial acetic acid). IR spectrum, cm-~: 1646, 1610, 1585, 1230, 1108. Found %: C 53.3; 
II 4.4; C1 8.2. Calculated for Ci~I-IIsOgCI, ~: C 53.6; H 4.2; CI 8.4~. 

3-(2',4'-Dimethoxyphenyl)-6,7-dimethoxy-2-benzopyrylium perchlorate, yield 65go, dark brown crys-  
tals with mp 232~ (glacial acetic acid). IR spectrum, era-l: 1640, 1608, 1582, 1234, 1116. Found, go: 
C 53.6; H 4.5; CI 8.4. Calculated for CigI-II8OsCI, %: C 53.6; H 4.2; CI 8.4. 

3-(4'-Ethoxyphenyl)-6,7-dimethoxyisoquinoline. An excess of a 22%aqueous solution of ammonia was 
added to 0.2 g (0.5 mole) of 3-(41-ethoxyphenyl)-6,7-dimethoxy-2-benzopyrylium perchlorate, and the mix- 
ture was left for three days. The light yellow crystals were filtered off, dried, and purified by chromatog- 
raphy on a column of alumina [solvent benzene-chloroform (2:1)]. This gave 0.12 g (86go) of colorless 
crystals with nap 171~ Found, go: C 73.9; H 6.2; N 4.5. Calculated for CIsHI~NO3, go: C 73.8; H 6.2; 
N4.5. 
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