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The synthes is  of be rbe r ine  analogs - subst i tuted dibenzo[a,g]quinolizinium sal ts  - was 
worked out on the bas is  of 2 -benzopyry l ium sa l t s .  

It ha s  been r ecen t ly  demons t ra ted  [2] that  quinolizinium der iva t ives  [3] re la ted  to the alkaloid be rbe r ine  
have s t rong  ant i leukemia  act ivi ty;  this  has s t imula ted  the publicat ion of s e v e r a l  new methods for  the synthesis  
of compounds of this type [4-7]. 

2 -Benzopyry l ium sal ts  of  the I type a r e  e x t r e m e l y  p romis ing  in te rmedia tes  for the synthes is  of dibenzo-  
[a,g]quinolizinium sa l t s  and analogs of be rbe r ine  alkaloids.  Two such sal ts  [R = CH2C6H 5 or 3,4-(CH30)2C~Hs] 
were  recen t ly  obtained as secondary  products  in the acylat ion of homovera t r i c  acid in 6 and 3% yields ,  
r e s p e c t i v e l y  [8]. The reac t ion  in this case  undoubtedly p roceeds  through the in te rmedia te  format ion  of keto 
acid II. However ,  all  of  our  a t tempts  to obtain sa l t s  I by d i rec t  acylat ion of keto acid II led only to 3 -hydroxy-  
( acy loxy) -2 -benzopyry l ium sa l t s  (Ill) [8] or  to the s ta r t ing  acid, 

In a previous  pape r  [1] we showed that c a r b o x y - 2 - b e n z o p y r y l i u m  sal ts  can be obtained by acylat ion of 
ve ra t ry l i dene  phthalide,  a cyclic  enol aceta te .  

I sochromenone  IV, which is read i ly  obtained [9] by dehydrat ion of keto acid II,  is a lso a cyclic  vinyl  e s t e r ,  
and we found that s i m i l a r  acylat ion methods a r e  also appl icable to it. 
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Thus br ight ly  colored h igh-mel t ing  sa l t s  I a - c  a re  formed in 30-40% yields in the acylat ion of IV with 
al iphatic  acid anhydrides  in the p r e s e n c e  of 70% HC104. A mixed anhydride with the carboxyl  group formed in 
sa l t  I (vCO 1800 cm -t) is evidently obtained ini t ial ly in the acylat ion of IV with acet ic  anhydride;  this product  
then undergoes  hydrolys is  when it is ref luxed with 70% HC104 in n i t romethane .  The IR s p e c t r u m  of sal t  Ia,  
l ike the spec t r a  of Ib, c, contains absorp t ion  bands at 3500 and 1700 c m  - t  (free carboxyl  group) and a number  
of  bands c h a r a c t e r i s t i c  for 2 -benzopyry l ium sa l t s  [8]. 

*See [1] for  communica t ion  XXII. 
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Integrat ion of the PMR s p e c t r u m  of sa l t  Ia indicates the p r e sence  of a methylene group at 3.6-3.8 ppm 
covered  by the absorpt ion of four methoxy groups.  

It was found tha t  the fo rmat ion  Of a new ring occurs  along with r ep lacemen t  of the oxygen he te roa tom by 
ni t rogen in the reac t ion  of sa l t s  Ia, b with a sa tura ted  alcohol solution of ammonia  under  p r e s s u r e  or  when 
ammonia  is passed  through a suspension of these  sa l t s  in refluxing alcohol. The eas i ly  identifiable pe r ch lo ra t e s  
were  isola ted a f te r  dilution of the reac t ion  mix ture  with water  and acidification with 70% HC104. 

The PMR s p e c t r u m  of Va, which indicates  the p r e sence  of five a roma t i c  protons  (four a roma t i c  protons  
for  benzo[c]phenanthridine),  makes  it poss ib le  to make a choice between the quinolizinium and a l te rna t ive  
benzo[c]phenanthridine s t ruc tu r e s  in favor  of  the fo rmer .  

It is in te res t ing  to note that the signal  of  a methylene group in the PM:R s p e c t r u m  of Va is shifted to 
s t rong field and shows up s e p a r a t e l y  f r o m  the signals  of the methoxy groups.  

The IR spec t r a  of Va, b contains absorpt ion at 1665 cm -I  (amide carbonyl) ,  which is rep laced  by a s t rong 
absorp t ion  band at 1785 c m  -1 (ester)  a f t e r  they a r e  ref luxed br ie f ly  in acet ic  anhydride. 

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

The IR s p e c t r a  of m i n e r a l  oil suspens ions  of the compounds were  r eco rded  With a Specord 711R spec -  
t r o m e t e r .  The PMR s p e c t r a  of CF~COOH solutions of  the compounds at 20 deg C were  recorded  with a Tes l a  
s p e c t r o m e t e r  with hexamethyldis i loxane as the in ternal  s tandard.  

1- Methyl-  3-  (2 -methy lenecarboxy-3 ,4 -d imethoxyphenyl ) -  6,7- d imethoxy-2-benzopyry l ium Pe rch lo ra t e  
(Ia). A 0 .1 -ml  sample  of 70% HC104 was added with cooling to 0.36 g (0.001 mole) of i sochromenone  IV in 3 ml  
of  acet ic  anhydride,  a f t e r  which the mix tu re  was heated caut iously at 50 deg C for 10 min. It was then cooled, 
and e ther  was added until c rys t a l l i za t ion  commenced .  After  24 h, the prec ip i ta ted  salt  was removed  by f i l t r a -  
t ion,  washed with e t h e r ,  dr ied,  and dissolved by heating in the min imum volume of n i t romethane  containing two 
to th ree  drops of 70% HC104. The solution was refluxed for  2 h, a f te r  which it was cooled, and sal t  Ia was 
prec ip i ta ted  with e ther  to give 0.2 g (40%) of orange  c rys t a l s  with mp 232 deg C ( f rom acet ic  acid). IR spec -  
t r u m :  3500, 1710, 1580, 1500, and 1080 c m  -1. PMR spec t rum,  5 : 2 . 9 0  (s, CH3) ; 3.63, 3.80, 3.88 (CH 2 and four 
OCH3) ; 6.78-7.78 p p m  (m, 5H). Found: C 52.8; H 4.6; C1 7.2%. C22H23C1Oll. Calculated:  C 52.9; H 4.6; C1 
7.1%. 

1-Ethy•-3-(2-methy•enecarb•xy-3•4-dimeth•xypheny••-6•7-dimeth•xy-2-benz•pyry•ium Pe rch lo ra t e  (Ib). 
A 0 .1 -ml  sample  of  70% HC104 was added with cooling to 0.36 g (0.001 mole) of i sochromenone  IV in 3 ml of 
f r e sh ly  disti l led propionic anhydride.  Af te r  15 min,  the mix ture  was diluted with a la rge  amount of e ther ,  and 
the l ibera ted  oil was sepa ra t ed  by decantat ion and washed s e v e r a l  t imes  with e ther .  It was then t r ea ted  with 2 
ml  of alcohol and two to th ree  drops  of  70% HC104, and e ther  was added until c rys ta l l i za t ion  commenced .  The 
mix tu re  was allowed to stand overnight  in the cold, a f ter  which it was worked up to give 0.15 g (30%) of orange 
c r y s t a l s  with mp 207 deg C ( f rom ace t ic  acid). IR spec t rum:  3500, 1705, 1600, 1530, 1500, and 1090 cm -1. 
Found: C 53.6; H 4.9; C1 6.9%. C23H25C1011. Calculated:  C 53.8; H 4.9; C1 6.9%. 

1 - P r  opyl-  3- (2- methy lenecarboxy-3 ,4 -d imethoxyphenyl ) -6 ,7 -  d ime thoxy-2 -benzopyry l ium P e r c h l o r a t e  
(Ic). This compound, with mp 146 deg C ( f rom acet ic  acid), was s i m i l a r l y  obtained in 32% yield. Found: C 
54.7; H 5.0; C1 6.7%. C24H2yC1Oll. Calculated:  C 54.6; H 5 . 1 ;  C1 6.7%. ]R spec t rum:  3500, 1705, 1590, ]535, 
1505, 1080 c m  -1. 

8 -Methy l -2 ,3 ,10 ,11- te t ramethoxy-5 ,6- te t rahydro-6-oxodibenzo[a~g] -qu ino l iz in ium P e r c h l o r a t e  (Va). A) 
A suspension of 0.5 g(0.001 mole) of sa l t  Ia  in 5 ml  of ethanol in an ampul  was cooled t o -  10 deg C and sa tura ted  
with ammonia .  The  sea led  ampul  was then heated at 100 deg C for  6 h, a f te r  which it was cooled, and the 
resu l t ing  prec ip i ta te  was removed  by f i l t ra t ion and purif ied by r ec rys t a l l i z a t i on  f r o m  ethanol containing th ree  
to four drops  of 70% HC104. Workup gave co lo r l e s s  ac icu la r  c ry s t a l s  with mp 258 deg C in quanti tat ive yield. 
11~ spec t rum:  1665, 1635, 1595, 1500, 1250, and 1080 cm -1. PMR spec t rum:  2.80 (s, CH~), 3.37 is,  CH2); 3.55, 
3.60 (two OCHa); 3.80 (s, two OCH3) ; 6.80-7.65 (m, 5H) ppm. Found: C 55.1; H 4.6; N 3.0; C1 7.6%. 
C22H22NC109. Calculated:  C 55.0; H 4.6; N 2.9; C1 7.5%. 

B) A product  identical  to the product  descr ibed  in method A with r e s p e c t  to its IR s p e c t r u m  and mel t ing 
point was obtained in quanti tat ive yield by pass ing  ammon ia  through a suspens ion of sal t  Ia in refluxing ethanol 
in the cou r se  of 30 min,  cooling the solution, diluting it with water ,  and adding excess  70% HC104. 

8 -Ethy l -2 ,3 ,10 ,11- te t ramethoxy-5 ,6- te t rahydro-6-oxobenzo[a~g]quino l iz in ium Pe rch lo ra t e  (Vb). This 
compound, with mp 166-168 deg C ( f rom ethanol),  was s i m i l a r l y  obtained in quanti tat ive yield. IR spec t rum:  
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1660, 1630, 1590, 1500, 1260, and 1085 cm -1. Found: C 55.9; H 4.9; N 2.8; C1 7.2%. C23H24NC109. Calculated: 
C 55.9; H 4.9; N 2.8; C1 7.2%. 

8-Methyl-2,3,10,11-tetramethoxy-6-acetoxydibenzo[a,g]quinolizinium Perchlorate (Via). A 0.5-g (0.001 
mole) sample of salt Va was refluxed for 10 min in 3 ml of acetic anhydride, during which a precipitate formed. 
The mixture was cooled, and the precipitate was removed by filtration, washed with ether,  and dried to give 
0.43 g (88%) of orange-red crystals with nap 248 deg C (from acetic acid). IR spectrum: 1785, 1600, 1545, 
1500, and 1080 cm -t .  Found: C 55.4; H 4.5; N 2.7; C1 6.8%. C24H24NC1Ot0. Calculated: C 55.2; H 4.6; N 
2.7; C1 6.6%. 

8-Ethyl-2,3,10,11-tetramethoxy-6-acetoxydibenzo[a,g]quinolizinium Perchlorate  (VIb). This compound, 
wi th  mp 260-262 deg C (from acetic acid), was similarly obtained in 85% yield from salt Vb. IR spectrum: 
1785, 1595, 1540, 1490, and 1090 cm -t.  Found: C 56.9; H 4.6; N 2.7; C1 6.9%. C25H26NCIO10. Calculated: C 
56.7; H 4.8; N 2.6; C1 6.7%. 
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P Y R Y L I A  [ 2 , 3 - d ]  P Y R I M I D I N E  S A L T S  
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The condensation of 2-amino- and 2-methylthio-4,6-dihydroxypyrimidines and barbituric and 
thiobarbituric acids with fl-diketones in strong acids leads to pyrylia[2,3-d]pyrimidine salts, 
which on treatment with ammonia or aniline are converted to pyrido[2,3-d]pyrimidines or  to 
8-phenylpyrido[2,3-d]pyrimidinium salts, respectively. 

The reaction of 4-hydroxypyrimidines that have electron-donor substituents in the 2 and 6 positions with 
/3-keto acids and malonic acids and their derivatives leads to pyrano[2,3-d]pyrimidinones [1, 2]. In the present 
research  we studied the condensation of 2-amino- and 2-methylthio-4,6-dihydroxypyrimidines and barbituric 
and thiobarbituric acids with fl-diketones in strong acids. As a result  we obtained the previously unknown 
pyrylia[2,3-d]pyrimidine salts (I and I1). The latter,  which have a methyl substituent in the pyrylium ring, form 
blue polymethine dyes when they are heated in acetic anhydride with p-dimethylaminobenzaldehyde or ethyl 
orthoformate. 

H R H 
"X~I; I-~/OH O = C / x  I ~ '  X N . O:x..-r V%~N-. 10-. ~R 

It t t~  H 
O \ R '  0 R" O I~' 

I II 

X=O, S; R, R ' ~ H  3, C~Hs; A~CIO~, H2PO~, CF~COO-; y=NH 2, SCH 3 

Compounds with methyl groups in the 5 and 7 positions initially react  with p-dimethylaminobenzaldehyde to give 
a dye involving the methyl group in the 5 position; this was proved by the PMR spectra,  in which the signal of 
the unchanged methyl group in the 7 position (2.53 ppm) is observed. The assignment of the signals of the 
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