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High yields of 3 - acy l am i no -2 -benzopy ry l i um sa l t s  a re  fo rmed  in the acylat ion of 3 ,4 -d imethoxy-  
and 3 ,4 -methy lened ioxyphenylace ton i t r i l e .  The sa l t s  a re  conver ted  to 4- isoquinolones on t r e a t -  
ment  with ammonia .  The acylat ion of ethyl 3 ,4-dimethoxyphenylglycidate  e s t e r  also r e su l t s  in 
he te rocyc l i za t ion  to 3 - ca rbe thoxy -2 -benzopyry l i um sa l t s ,  which are  conver ted  to high yie lds  of 
the cor responding  3-carbethoxyisoquinol ines  by t r e a t m e n t  with ammonium hydroxide.  The m e -  
chan i sms  of these  t r ans fo rma t ions  a re  d i scussed .  

Until now, methods  fo r  the p repa ra t ion  of 2 -benzopyry l ium sa l t s  that contain act ive functional groups 
(amino, carboxyl ,  carbonyl ,  and others)  have not been known in the c h e m i s t r y  of pyry l ium compounds.  2-  
Benzopyry l ium sa l t s  with alkyl and a ry l  subst i tuents  were  obtained by the acylat ion of m-a lkoxy- subs t i t u t ed  
phenylacetones  [1], deoxybenzoins [2], a ry lace t i c  acid e s t e r s  [3], or  via other  p rev ious ly  p roposed  and 
m o r e  c u m b e r s o m e  s chem es  [4,5]. 

In o r d e r  to synthes ize  2-benzopyry l ium sa l t s  containing 3 -ea rbe thoxy  and 3-acy lamino  groups,  we 
acyla ted  m-a lkoxyphenylg lyc id ic  e s t e r s  and the cor responding  ace toni t r i l es .  As was expected,  the reac t ion  
of ethyl  3 ,4-dimethoxyphenylglycidate  with acet ic  and propionic  anhydrides  in the p r e sence  of equ imoleeu la r  
amounts  of 70% HC104 re su l t s  in acylat ion of the a roma t i c  r ing  with s imul taneous  opening of the oxirane 
r ing and subsequent  he te rocyc l i za t ion  of the enol aceta te  (I) fo rmed  during the react ion:  
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The format ion  of II  occu r s  at ambient  t e m p e r a t u r e  in 10 rain, but the yields  of 2 -benzopyry l ium sal ts  
a re  low (17-25%). Inc reas ing  the reac t ion  t ime  or  heating r e su l t s  in comple te  res in i f ica t ion  of the r e a c -  
tion mix tu re .  The glycidic e s t e r  is probably  conver ted  to homovera t r i a ldehyde ,  which po lymer i ze s  in acid 
media  [6]. 

The acylat ion of 3 ,4 -d imethoxy-  and 3 ,4-methylenedioxyphenylace toni t r i les  p roceeds  m o r e  read i ly  
under  s i m i l a r  conditions with the fo rmat ion  of 1 - a l k y l - 3 - a c y l a m i n o - 2 - b e n z o p y r y l i u m  sa l t s  in high yields 
(54-94%). Thus ,  when equ imolecu la r  amounts  of 70~ HC104 a re  added to a mix ture  of the ni t r i le  and ex -  
cess  anhydride,  the reac t ion  product  begins  to c ry s t a l l i z e  in copious amounts af ter  only 15 mill. In this 
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case ,  the f i r s t  step in the reac t ion  also apparent ly  involves acylat ion of the ni t r i le  in the ortho posit ion r e l a -  
t ive to the ace toni t r i le  group to f o r m  ketones  {IV), which add a molecule  of HC104 and are  conver ted  to i m -  
monium sa l t s  (V) that  cycl ize  to 3 - am i no -2 -benzopy ry l i um sa l t s  (VI). The la t t e r  a re  acylated at the amino 
group under  the reac t ion  conditions to give 3 - acy l amin0 -2 -benzopy ry l i um sa l t s  (VII) [7]. 
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In the reac t ion  of 1 - m e t h y l - 3 - c a r b e t h o x y - 6 , 7 - d i m e t h o x y - 2 - b e n z o p y r y l i u m  perch lo ra te  (IIa) with a m -  
monium hydroxide the he te rocyc t i c  oxygen atom is ve ry  r ead i ly  and quanti tat ively r ep laced  by ni t rogen to 
fo rm 1-methy l -3 -ca rbe thoxy i soqu ino l ine  (IIIa), and hydro lys i s  of the e s t e r  group is not obse rved .  The 
method desc r ibed  he re  for  the synthes is  of isoquinoline ba se s  may  be of definite in te res t  for  the p r e p a r a -  
t ion of s eve ra l  alkaloids (salsolidine,  for  example) .  

The reac t ion  of ammonium hydroxide with 1 - m e t h y l - 3 - a c e t a m i d o - 6 , 7 - d i m e t h o x y - 2 - b e n z o p y r y l i u m  
pe rch lo ra t e  p roceeds  anomalous ly  with the fo rmat ion  of 1 -methy l -6 ,7 -d imethoxy-3- i soqu ino l~ne ,  p rev ious ly  
synthes ized  f rom 1 - m e t h y l - 3 , 6 , 7 - t r i m e t h o x y - 2 - b e n z o p y r y l i u m  pe rch lo ra t e  [8]. 
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E X P E R I M E N T A L  

Ethyl 3 ,4-Dimethoxyphenylglyeidate  was obtained by the Darzens  condensat ion of ve ra t ra ldehyde  with 
ethyl monoch loroace ta te  [9]. 

1 - M e t h y l - 3 - c a r b e t h o x y - 6 , 7 - d i m e t h o x y - 2 - b e n z o p y r y l i u m  P e r c h l o r a t e  (IIa). A total  of 0.6 ml  (0.005 
mole) of 70% HC104 was added dropwise  to a mix tu re  of 1.26 g (0.005 mole) of ethyl 3 ,4-dimethoxyphenyl-  
glycidate and 3 ml  (0.03 mole) of acetic anhydride.  Af ter  30 min,  the mix tu re  was diluted with 10 ml  of 
e ther ,  and the p rec ip i t a ted  res inous  product  was f i l te red  and washed thoroughly with acetone to give 0 A7 g 
(25%) of red c r y s t a l s  with mp  260~ (from acetic  anhydride).  IR s p e c t r u m .  1731, 1630, 1580, 1560, 1520, 
and 1100 cm -1. Found%:  C 47.5; H 4.6; C1 9.3. C15H170~C1. Ca lcu la ted%:  C 47.8; H 4.5; C1 9.4. 

1 - E t h y l - 3 - c a r b e t h o x y - 6 , 7 - d i m e t h o x y - 2 - b e n z o p y r y l i u m  P e r c h l o r a t e  (IIb). This  compound [0.33 g 
(17%)] was obtained as above f r o m  a mix ture  of 1.26 g of ethyl 3 ,4-dimethoxyphenylglycidate ,  3.9 ml  (0.03 
mole) of propionic anhydride,  and 0.6 ml  of 70% HC104. The o r a n g e - r e d  c r y s t a l s  me l t ed  at 263 ~ (from acet ic  
anhydride).  IR spec t rum:  1728, 1642, 1600, 1580, 1548, 1500, and 1100 cm -1. Found%:  C 49.7; H 4.9; C1 
9.9. C16H1909C1. Ca lcu la t ed%:  C 49.2; H 4.9; C1 9.1. 

1 -Methy l -3 -ca rbe thoxy-6 ,7 -d ime thoxy i soqu ino l ine  (IIIa). A total  of 5 ml  of 25% ammonium hydroxide 
was added to 0.38 g (0.001 mole) of IIa .  After  30 rain, 0.26 g (96%) of yel low c r y s t a l s  of IIIa with m p  185 ~ 
(from benzene) was sepa ra t ed  by f i l t ra t ion.  IR spec t rum:  1642, 1600, 1546, and 1510 cm -1. Found %: C 
65.3; H 6.3. C15H17NO 4. Calcula ted  %: C 65.4; H 6.2. 

1 - M e t h y l - 3 - a c e t a m i d o - 6 , 7 - d i m e t h o x y - 2 - b e n z o p y r y l i u m  P e r c h l o r a t e .  A total  of 1.5 ml  of 70% HC104 
was added dropwise  with s t i r r i ng  to a solution of 1.77 g (0.01 mole)  of 3 ,4-dimethoxyphenylaeetoni t r i le  in 
10 ml  of acet ic  anhydride in such a way that the t e m p e r a t u r e  did not r i s e  above 50-60 ~ After  15-20 ml ,  all 
of the HC104 had been added, and copious c rys ta l l i za t ion  of the product  commenced .  Af ter  24 h, the product  
was f i l te red ,  washed with acet ic  anhydride and e ther ,  and dr ied to give 3.4 g (94%) of a subs tance  with mp  
210 ~ (from n i t romethane) .  IR spec t rum:  1648, 1620, 1550, 1500, and 1100 cm -1. Found %: C 46.7; H 4.6; 
C1 9.7. CI4HI6C1NOs. Calcula ted  %: C 46.5; H 4A; C1 9.8. 

1 -E thy l -3 -p rop i ony l am i no -6 ,7 -d i m e t ho xy -2 -benzopy ry l i um P e r c h l o r a t e .  This  compound [0.42 g (54%)] 
was obtained in the s a m e  way f rom 0.35 g (0.002 mole)  of 3 ,4-dimethoxyphenylaeetoni t r i le ,  2 ml  of propionic 
anhydride,  and 0.3 ml  of 70% HC104. Af ter  30 rain, 0.42 g (54%) of the pe rch lo ra t e  with mp  187-189 ~ (from 
ni t romethane)  was f i l te red .  IR s p e c t r u m .  1630, 1608, 1540, and 1500 e m  -1. Found %: C 48.7; H 5.2; C1 9.2. 
CI6H20C1NO 8. Ca lcu la t ed%:  C 49.3; H 5.1; C1 9.1. 
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1-Methyl-3-acetamido-6,7-methylenedioxy-2-benzopyrylium Perchlora te .  This compound [0.74 g 
(53%)] was obtained via the above method from 0.64 g (0.004 mole) of 3,4-methylenedioxyphenylacetonitrile, 
2 ml of acetic anhydride, and 0.4 ml of 70% HC104. The product was reprecipitated from nitromethane by 
the addition of ether and recrysta l l ized from glacial acetic acid to give yellow crystals  with mp 209 ~ IR 
spectrum: 1650, 1610, 1600, 1540, 1500, and 1100 cm -1. Found %: C 45.0; H 3.6; C1 10.2. C13HI2C1NOs. 
Calculated%: C 45.2; H 3.5; C1 10.3. 

1-Ethyl-3-propionylamino-6,7-methylenedioxy-2-benzopyrylium Perchlora te .  This compound [0.5 g 
(34%)] was obtained from 0.64 g (0.004 mole) of 3,4-methylenedioxyphenylacetonitrile, 2.6 ml of propionic 
anhydride, and 0.4 ml of 70% HC1Q by heating the mixture at 80 ~ for 12 min. The yellow crystals  melted 
at 183 ~ (from acetic anhydride). IR spectrum: 1660, 1640, 1614, 1580, 1540, and 1490 cm -l.  Found %: C 
47.6; H 4.0; C1 9.8. CIsH16C1NO 8. Calculated %: C 48.2; H 4.3; C1 9.5. 

1-Methyl-6,7-dimethoxy-3-isoquinolone. A total of 3-5 ml of 25% ammonium hydroxide was added 
gradually to 0.36 g (0.001 mole) of 1-methyl-3-acetamido-6,7-dimethoxy-2-benzopyrylium perchlorate.  
Warming of the reaction mixture was observed. After 30 rain, 0.17 g (75%) of the isoquinolone was filtered 
to give white crystals  with mp 185 ~ (from ethanol). This product did not depress the melting point of the 
sample obtained in [3], and their IR spectra were identical. IR spectrum: 1634, 1598, 1560, and 1490 cm -1. 
Found%: C 65.4; H 6.2; N 6.0. C12H13NO 3. Calculated%: C 65.8; H 5.9; N 6.4. 

1-Methyl-6,7-dimethoxy-3-isoquinolone Hydrochloride. A total of 3 ml of 10% HC1 was added to 0.44 
g (0.002 mole) of 1-methyl-6,7-dimethoxy-3-isoquinolone. After 10 rain, the precipitate was fil tered and 
recrysta l l ized from water to give 0.52 g (96%) of hydrochloride with mp 235 ~ (from water). Found %: C 
51.9; H 6.1; C1 12.3. C12HI3NO 3 �9 HC1 �9 H20. Calculated %: C 52.6; H 6.0; C1 13.0. 
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