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5-Oxoniachrysene and N-methylisoquinolinium perchlorates and substituted l-naph- 
thy!amines were synthesized on the basis of l-R-3-(2-methylenecarboxyaryl)-2- 
benzopyrylium salts. 

Continuing our research on the synthesis and study of the properties of 3-(2-methy!ene- 
carboxyaryl)-2-benzopyrylium salts, we synthesized l-unsubstituted salt Ilia in 60% yield by 
Riehe formylation [2] of keto acid I [3] or isochromenone II [4]. 
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The IR spectrum of  s a l t  I I I a  i s  s i m i l a r  to the spec t ra  of  the a l k y l - s u b s t i t u t e d  s a l t s  
[1] ; i t s  PHR spectrum corresponds to the proposed s t r u c t u r e ,  

Workup of the reaction mixture gave, in addition to salt Ilia, a slightly soluble high- 
melting salt product in low yield, the IR spectrum of which did not contain carboxy group ab- 
sorption at 1700 cm -~ but did contain a band at 3500 cm -~. Signals of four methoxy groups 
and six aromatic protons were observed in the PMR spectrum. The structure of a 5-oxonia- 
chrysene salt (IV) with a fixed OH group was assigned to this compound on the basis of the 
data enumerated above and the results of elementary analysis. 

The reaction probably proceeds through the intermediate formation of cyclic vinyl ether 
Va, the linear representatives of which readily undergo intermolecular electrophilic reac- 
tion [5]. The alternative synthesis of the same salt by treatment of a suspension of salt 
Ilia In refluxing absolute benzene with a 1.5-fold excess of PCIs (with the formation of the 

*See [I] for Communication 23. 
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ac id  c h l o r i d e )  1rich t he  subsequent  a d d i t i o n  o f  excess  EtsN (wi th  the  fo rma t ion  o f  c y c l i c  
v i n y l  e t h e r  Vb) and a c i d i f i c a t i o n  o f  the  r e a c t i o n  mix tu re  w i th  p e r c h l o r t c  a c i d  s e r v e d  as  a 
c o n f i r m a t i o n  o f  t h i s  a s s u a p t i o n  and s ~ t a n e o u s l y  as  a d d i t l o n L l  e v i d e n c e  f o r  t h e  f o r m a t i o n  
of  p r e c i s e l y  IV. 
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Thus we demonstrated the possibility of intramolecular electrophillc attac~ s ~  on 
the vinyl ether obtained from heterocycllc cation IIIa. 

Salt IV has all of the properties of the prevlously described 5-oxonlachrysene salts 
[6] -- It readily forms products of addition to the C~ atom with varioqs nucleophiles~ whlch~ 
however, do not undergo conversion to phenanthrldlne bases of the alkaloid sangulnarlne 
series. 

Asexpected on the basis of [7~ 8], 1-unsubstltuted 3-(2-methylenecarboxyaryl)-2-ben- 
zopyryllum salt Ilia on reaction with both dry methylamlne in ethanol and wlth a solutlon of 
methylamlne in aqueous alcohol forms the corresponding N-methyllsoqulnolinium perchlorate Vl. 
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However, when alkyl-substituted salts lllb,c [i] are subjected to this reaction, naph- 
thylamlnes Vllla,b are formed instead of the expected isoqulnollnium salts and are isolated 
from the reaction mixtures in the form of the perchlorates after acidification with per- 
chlorlc acid. The reaction probably proceeds through the intermediate formation of VII, i.e., 
the alkyl substituent in the starting molecule participates in the formation of a new ring 
in the first step (pathway a), although the possibility of the realization of a Kost--Sagitul- 
lin rearrangement [9] (pathway b) is not excluded in this case. 
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An intense band at 1685 cm -z is present in the IR spectrum of naphthylamlne perchlorate 
VIIla; signals of a methylene group and six aromatic protons and a two-proton signal of a pro- 
toasted amino group are recorded distinctly in the PMR spectrum. The number of aromatic pro- 
tons in the PMR spectrum of Villa in trifluoroacetic acid and the presence of the signal of a 
methylene group in the PMR spectrum of the potassium salt of VIIIa in DzO exclude the possl- 
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bility of the formation of tetrapher~ structures of the benzo[c]phenanthrene or benz[a]an- 
thracene type as a consequence of intramolecular cyclization in the free positions of the 
naphthalene ring. The formation of an alternative eight-membered amide is impossible be- 
cause of pronounced strain of the bond angles. The certain decrease in the ~COOH stretching 
vibrations in Villa is ascribed to the formation of an intramolecular hydrogen bond between 
the carboxy and protonated amino groups [i0]. This is confirmed by retention of the normal 
frequency of carboxy group C=O vibrations at 1710 cm -~ in the spectrum of the 2-methyl analog 
of Villa, viz., naphthylamine Vlllb, in which the methyl group hinders the formation of hy- 
drogen bonds. 

EXPERIMENTAL 

The IR spectra of mineral oil suspensions of the compounds were recorded with a Specord 
711R spectrometer. The PMR spectra of solutions of the compounds in CF3COOH were recorded 
with Tesla spectrometers with operating frequencies of 60 and 80 MHz at 20 and 60~ respec- 
tively, with hexamethyldisiloxane as the internal standard. 

3-(2-Methylenecarboxy-3,4-dimethoxyphenyl)-6,7-dimethoxy-2-benzopyrylium Perchlorate 
(Ilia). A 1.3-g (0.01 mole) sample of anhydrous aluminum chloride and 1.5 g (0.01 mole) of 
dichloromethyl butyl ether were added with stirring to a cooled (to 10~ solution of 1.87 g 
(5 mmole) of o-homoveratroylhomoveratric acid [3] [or 1.8 g (5 mmole) of isochromenone [4]] 
in dry methylene chloride. After 2 days, the markedly darkened mixture was poured over a 
mixture of ice and hydrochloric acid, and 57% HCIO4 was added. The precipitated salt was 
removed by filtration, dried, and refluxed for 5-10 mln in i00 ml of glacial acetic acid in 
the presence of a few drops of 70% HCIO~. The hot suspension was filtered, and ether was 
added to the cooled filtrate until crystallization com~enced. After a certain time, the 
precipitate was separated to give 1.4 g (60%) [1.5 g (65%) from isochromenone] of yellow 
crystals with mp 2380C (from acetic acid). IR spectrum: 3520, 1700, 1600, 1543, 1510, 1080 
cm -I. PMR spectrum* (60 MHz, 20~ 3.60 (s, two CH~O and CH2); 3.73, 3.85 (two CHsO); 
6.82-9.45 ppm (m, 6H). Found: C 52.1; H 4.5; CI 7.5%. C21H2~CI011. Calculated: C 52.0; 
H 4.3; C1 7.3%. 

The reaction product that was insoluble during hot filtration was washed with ether and 
dried to give 0.37 g (15%) of red crystals of 2,3,8,9-tetramethoxy-ll-hydroxy-5-oxoniachry- 
sene perchlorate (IV) with mp 298~ (from nitromethane). IR spectrum: 3500, 1610, 1605, 
1480, ll00 cm -I. PMR spectrum* (80 MHz, 60~ 3.75, 3.58, 3.80, 3.95 (four CHsO) ; 6.98- 
9.38 ppm (m, 6H). Found: C 53.8; H 4.3; CI 7.9%.. C2~H~9CI0~o. Calculated: C 53.9; H 4.1; 
CI 6.7%. 

Compound IV was also synthesized by the following method. A 0.5-g (2 mmole) sample of 
PCls was added with stirring to a suspension of 0.5 g (i mmole) of 3-(2-methylenecarboxy- 
3,4-dimethoxyphenyl)-6,7-dimethoxy-2-benzopyrylium perchlorate (Ilia) in i0 ml of dry benzene, 
and the mixture was heated at 50~ for I h. It was then cooled and treated with 1.5 ml of 
triethylamlne. After 24 h, the darkened reaction product was removed by filtration, washed 
thoroughly with water, and dried. The red-brown salt was refluxed in a large volume of acetic 
acid with several drops of 70% HCIO~, after which the boiling suspension was filtered. The 
salt remaining on the filter was washed with hot acetic acid and ether to give 0.22 g (53%) 
of a substance that was identical to the substance described above with respect to its IR and 
PMR spectra and melting point. 

N-Methyl-3-(2rmethylenecarboxy-3~4-dimethoxyphenyl)-6~7-dimethoxyisoquinollnium Per- 
chlorate (VI)A) A l-ml sample of a 25% aqueous solution of methylamine was added to a suspen- 
sion of 0.5 g (I mmole) of 3-(2-methylenecarboxy-3,4-dimethoxyphenyl)-6,7-dimethoxy-2-ben- 
zopyrylium perchlorate in 2 ml of ethanol. After 3 days, the markedly darkened solution was 
diluted with i0 ml of water and acidified with excess perchloric acid. The precipitate was 
removed by filtration and dried to give 0.4 g (80%) of colorless crystals with mp 165~ (from 
ethanol). IR spectrum: 3500, 1720, 1610, 1510, 1080 cm -~. PMR spectrum (60 MHz, 20~ 
3.23 (s, CH2); 3.54 (s, N-CHs); 3.65, 3.80 (four C~HsO); 6.68-8.95 ppm (m, 6H). Found: 
C 53.2; H 4.8; CI 7.3; N 2.9%. C2~Ha4CINO~o. Calculated: C 53.1; H 4.8; CI 7.1; N 2.8%. 

B) Methylamlne was passed through a suspension of salt Ilia in refluxlng ethanol for 
30 mln, after which the solution was cooled, diluted.with water, and acidified with 70% 

*For the chloride, which was obtained by passing HCI through a solution in CHCIs of the 
product of treatment of the perchlorate with 5% sodium carbonate solution. 
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HCi~ .  Workup save a p r o d u c t  (70%)that  vas i d e n t i c a l  to  the substance described in method 
A wi~h respect  to i t s  IRspectrumand melting point. 

N-Mechyl-3-(2-mechylenecarboxy-3~4-dtmethoxTpheny1)-6~7-dimethox71naphthylamine Per- 
chlo~te~(VIlla). A) Methylamlne was passed through a suspension of 0.5 g (I mmole) of 
1-methy1-3-(2-me~hy1enecarb~xy-3~4-~ime~h~xypheny1)-6~7-4/meth~xy-2-benz~py~y1ium perchlorate 
(lllb} [1]iu 5 ml of fefluxing ethanol for 30 min, after which the markedly darkened solution 
was cooled and diluted wlth water and treated with excess 70% HCIOd. The precipitate was re- 
moved by filtratlon to give 0.42 g (90%) Qf colorless crystals with mp 163oC (from ethanol). 
[R spectrum: 3500, 1685, 1635, 1610, 1510, 1085 cm- . PMR spectrum (60 MHz, 20~ 3.10 
(s, CHs); 3.40 (s, CHa); 3.63, 3.75 (four CHsO); 6.65-7.55 (m, 6H); 8.60 ppm (broad s,>~H2). 
PMR spectrum (60 MHz, 207C, in a solution of K2COs in D20*): 2.5 (s, N--CHs); 3.16 (two 
CHsO and CH,); 3.56, 3.60 (two CHsO); 6.9-7.3 ppm (m, 6H). Found: C 55.1; H 5.0; CI 7.0; 
N 2.5%. C2,Ha,CINO,o. Calculated: C 55.0; H 5.0; C1 6.8; N 2.7%. 

B) A 0.5-ml sample of a 25% aq%eous solution of methylamine was added to a suspension 
of 0.5 g (1 mmole) of 1-methyl-3-(2-methylenecarboxy-3,4-dimethoxyphenyl)6,7-dimethoxy-2- 
benzopyrylium perchlorate (lllb) [i] in 3 ml of ethanol. After 24 h, th~markedly darkened 
solution was diluted with water and acidified with excess perchlorlc acid. Workup gave a 
product (in quantitative yield) that was completely identlcal to the product described in 
method A with respect to its IR spectrum and melting point. 

N-Methy1-2-methy1-3-(2-methy1ene~arb~xy-3~4-dimeth~ypheny1)-6~7-dimeth~xy1naphthy1amine 
Perchlorate (Vlllb). This compound was in 80% yield obtained as in methods A and B from 
•-ethy•-3-(2-methy•enecarb•xy-3,4-dimeth•xypheny•)-6•7-dimeth•xy-2-benz•pyry•ium perchlorate 
[i] and had mp 158~ (from ethanol). IR spectrum: 3520, 1720, 1630, 1600, 1520, 1080 cm-*. 
PMR spectrum (60 MHz, 20~ 3.12 (s, NCH,); 3.70 (s, CH,); 3.65, 3.60 (two CH, O); 5.52-7.00 
ppm (m, 7H). Found: C 54.8; H 5.1; CI 6.5; N 2.7%. C24H~mCINO,o. Calculated: C 55.0; 
H 5.3; C1 6.7; N 2.7%. 
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*The chemical shift of the residual protons of the heavy water (5.2 ppm) was taken as the 
reference point. 
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