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Oxoniachrysene salts,  which on react ion with bases  fo rm either addition products or  undergo 
anomalous cleavage of the he teror ing  bond, were  obtained f rom papaverine methiodide. 

We have previously reported the synthesis  of oxoniaehrysene salts f rom 1-benzyl-subst i tuted 2-benzo-  
pyryl ium salts [2]. 

In the presen t  r e s e a r c h  we expanded the number  of polycyclic 2-benzopyryl ium salts by accomplishing 
the synthesis  of 6-unsubsti tuted salts IVa-c , f  f rom papaverine methiodide (I). 
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The prepara t ion  and isolation of salts IVa-c,f  were ca r r i ed  out by the methods in [2].t The synthesized 
oxoniachrysene salts (IVa-f) are  oxygen analogs of alkaloids of the sanguinarine group, and we therefore  
at tempted convers ion to them by replacement  of the oxygen in IVa-f by nitrogen. 

In contras t  to 2-benzopyryl ium salts [3, 4], salts TVa-e reac t  with bases  in two ways to give ei ther  addi- 
tion products V or  products  of anomalous opening of the heteror ing (IIIa-d and IIa) (Table 1). Whereas the f i r s t  
p roper ty  of the oxoniachrysene salts is ext remely  charac te r i s t i c  for  benzopyryl ium salts,  the s e c o n d - c l e a v a g e  
of the C l -  ring bond - has not been previously observed in ei ther  the 2-benzopyryl ium salt se r ies  or  the benzo- 

* See [1] for  communicat ion XX. 

$ Acylation of naphthol IIa with acetic anhydride in the presence  of perchlor ic  acid leads to intensely colored 
unidentified products.  
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T A B L E  1. R e a c t i o n s  of O x o n i a c h r y s e n e  Sal t s  wi th  B a s e s  

Corn- 
Base X Reaction conditions Reaction product pound 

IVa I 1Vd 
IVa 
IVd 
IVb 
IVd 

IVa 
IVd 
IVb 
IVe 
IVc 
IVa 
IVd 
IVa 
IV d 
IVe 
IVb 
IVc 
IVa 
IVb 
IVc 
IVd 
lYg 

NHa 

NH4OAc 

NHs 

CHaNH2.HCI 

CHaNH2 

NHaNH2.H20 

KOH 

28% aqueous solution, 48 h, 20"C 

Refluxing in excess AcOH for 
2 H, dilution with water 

100 ~ 6 h under pressure in 
ethanol, dilution with water 

Refluxing for 2 h in ethanol 

100 *C, 6 h in ethanol under 
pressure 

Refluxing with a 1.5-fotd 
excess m alcohol, dilution 
with water 

24 h in excess 50% aqueous 
solution 

Va, X=NH= 
tIld 
Ilia 
llld 
l i e  
IIld 

IHa 
llid 
lllb 

Doe.s not react 
Illc 

V~. X=NHCHa 
X=NHCHa 

Va. X=NHNH2 
Vd, X=NHNH2 
Ve, X=NHNH2 

IIa 
Ila 

Va. X=OH 
Vb, X=OH 
Vc, X=OH 
vd, X=OH 
Ve, X=OH 

T A B L E  2. 

Com- 
pound 

Ira 
IVb'~ 
IVc 
IVf 

O x o n i a c h r y s e n e  p e r e h l o r a t e s  (IV)* 

Preparative [ Crystal I Found, ~ 
conditions color c I ri I cl 

200atTO~ tL t 5574 79 
30 minat 100 ~ orange 
40 rain at 80 ~ Orange 56,71 4,6 7,7 
I h at 70 ~ YellSw 61.31 4A 6,7 

4,5 6,7 l h at 60--70 ~ ]Red 62,0 / 

Empirical ] Calc., % Yield, 
formula T r' l % 

/ 

C22H210.QC1156,84,5 j6:77~7 50 
44 C27H23,O9CI ] 61,51 68 68 

C28H~sOgCl [62.,1] 416 53 

* The  I l l  s p e c t r a  of s a l t s  IV con ta in  a n u m b e r  of c h a r a c t e r i s t i c  
bands  a t  1605-1615,  1490-1495,  1260-1280,  and 1080-1090 c m  - i .  
A l l  of the c o m p o u n d s  o b t a i n e d  ( r e c r y s t a l l i z e d  f r o m  n i t r o m e t h a n e )  
m e l t e d  a b o v e  32 0~ 

t Sa l t  IVb w a s  a l s o  o b t a i n e d  by hea t ing  naphthol  a c e t a t e  IIIb in a 
f ive fo ld  e x c e s s  of p o l y p h o s p h o r i c  a c i d  a t  60~ f o r  20 min .  

p y r y l i u m  s a l t  s e r i e s .  It s e e m e d  e v i d e n t  tha t  t h i s  s o r t  of bond  c l e a v a g e  should  p r o c e e d  th rough  the i n t e r m e d i a t e  
f o r m a t i o n  o f  a d d i t i o n  p r o d u c t s  V, but  we w e r e  unable  to a c c o m p l i s h  th is  s o r t  of t r a n s f o r m a t i o n  u n d e r  the  c o n d i -  
t ions  of the f o r m a t i o n  of  the l a t t e r .  

The s t r u c t u r e s  and c o m p o s i t i o n s  of the  s y n t h e s i z e d  c o m p o u n d s  w e r e  c o n f i r m e d  by IR s p e c t r o s c o p i c  da ta  
and the r e s u l t s  of e l e m e n t a r y  a n a l y s i s ;  p r e v i o u s l y  d e s c r i b e d  p r o d u c t s  (IIa) and IIIb) w e r e  ob t a ined  in s o m e  
c a s e s .  The r e a c t i o n  cond i t i ons ,  the s u b s t i t u e n t s  in s a l t s  I V a - e ,  the  b a s e s  used ,  and the compounds  ob t a ined  
a r e  i n d i c a t e d  in Tab le  1. 

We note  tha t  s u b s t a n c e s  tha t  do not  con t a in  n i g r o g e n  and,  a c c o r d i n g  to the IR s p e c t r a ,  a r e  i d e n t i c a l  to 
the c o m p o u n d s  ob t a ined  by t r e a t m e n t  of t h e s e  s a l t s  w i th  a l k a l i  (Vb,c,e ,  when X = OH) a r e  f o r m e d  in the r e a c -  
t ion  of s a l t s  IVb,e wi th  a s a t u r a t e d  a l coho l  s o l u t i o n  of a m m o n i a  u n d e r  p r e s s u r e  and in the r e a c t i o n  of s a l t  I u  
wi th  e x c e s s  a m m o n i u m  h y d r o x i d e  u n d e r  s t a n d a r d  c o n d i t i o n s .  

M i x t u r e s  of add i t i on  p r o d u c t s  V a , b , e  (where  X = OH and NH 2 and X = OH and NHCH~, r e s p e c t i v e l y )  a r e  
e v i d e n t l y  f o r m e d  when  s a l t s  IVa ,b , e  a r e  t r e a t e d  wi th  a m m o n i u m  h y d r o x i d e  o r  a s a t u r a t e d  a l coho l  so lu t i on  of 
m e t h y l a m i n e  u n d e r  p r e s s u r e .  

Thus the me thods  tha t  a r e  a c c e p t a b l e  f o r  r e p l a c e m e n t  of oxygen  by n i t r o g e n  in 2 - b e n z o -  [5] and n a p h -  
t h o p y r y l i u m  [6] s a l t s  a r e  unsu i t ab l e  f o r  t h e i r  p o l y c y c l i c  a na logs  - o x o n i a c h r y s e n e  s a l t s .  This  f a c t  is  a p p a r e n t -  
ly a s s o c i a t e d  wi th  the  h i g h e r  s t r e n g t h  of the C 1 - O - C  bonds  in the h e t e r o r i n g  than  one m i g h t  have  a s s u m e d .  
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TABLE 3. Dibenzo[c,h]chromenes (V) 

Com- 

po unC 

Va 

Vd 

Va 

\:d 

Ve 

Va 

Vb 

Vc 

Vd 

\ : e  

NH, 

NHC[ 

NHNI 

NttNt 

NtlNI 

OH 

Oil 

OH 

OH 

OH 

rap, ~ 

173--17 

162 

250 
(dee.) 

264--26 
(dee.: 

135- I3 
(dec .: 

>320 

>320 

170 

210--21 

>320 

IR spec- 
trum, cm -1 

3450,1610, 
1505 

1605,1590, 
1300 

3420 w, 
1610,1570, 

1510 
3250 w, 

1610,1580, 
1508 

3350 w, 
1605,15~0, 

1505 
3450,1605, 

1490 
3350,1600, 

1500 
3270,1615, 

1510 
3460,1600, 

1490 
3500,1605 

Found, % 

66,6 5,9 

68,7 5,9 

68.2 6,0 

66,5 6,0 

67,1 6,2 

68,2 5,2 

69,0 5,6 

74,5 5,7 

69,0 5,8 

7 0 2  5,9 

Empirical 
formula 

CmHziNO5 

C22H23NO~ 

C2~Hz4N~Os 

CzJq:~6N:~Os 

C2,H2oOs 

C22Hz20~ 

C27H2406 

C~2H220~ 

C~3H~O6 

Calc., % 

C l H I N  

66,8 5,6 3.8 

59,0 6,0 3.5 

68,4 6,0 7,3 

66,716'l 7,0 

67,316.3 5.8 

iiilil 

Yield, 
% 

75 

55 

50 

52 

54 

89 

92 

96 

92 

92 

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

The 1t:1 spec t ra  of minera l  oil suspensions of the compounds were  recorded  with a Specord 71 IR 
spec t romete r .  

2- (3 ,4-Dimethoxyphenyl) -6 ,7-dimethoxy- l -naphthol  (Ha). A suspension of 4.67 g (0.01 mole) of papa-  
ver ine  methiodide in 2 00 ml of 14% aqueous NaOH was refluxed for  6 h, af ter  which the markedly darkened 
solution was cooled and fi l tered.  The f i l t rate  was acidified with hydrochlor ic  acid, and the resulting precipi -  
tate was removed by filtration, and dried to give 1.70 g (50%) of co lor less  c rys ta l s  with mp 181~ (from etha- 
nol) (rap 180~ [7]). IR spect ra :  3400, 1610, 1580, and 1515 cm -1. 

2- (3 ,4-Dimethoxyphenyl) -6 ,7-dimethoxy- l -naphthol  Acetate (IIrb). A solution of 3.40 g (0.01 mole) of 
naphthol Ha in 30 ml of acetic anhydride was refluxed for  5 h, af ter  which it was cooled and poured into water.  
The aqueous mixture was neutral ized with sodium carbonate,  and the resulting oil, which crys ta l l ized  rapidly, 
was separated,  washed with water,  and dried to give 3.14 g (80%) of light-yellow c rys ta l s  with mp 172~ (from 
ethanol). Found: C 69.5; H 5.5%. C22H2206. Calculated: C 69.6; H 5.6%. IR spect rum:  1755, 1605, and 
1520 cm -1. 

2 -  (3,4-Dimethoxyphenyl)- 6 ,7-dimethoxy- 1-naphthol Benzoate (IIIc). A mixture of 5.3 7 g (0.01 mole) of 
2 ,3 ,8 ,9 - te t ramethoxy-6-phenyl -5-oxoniachrysene  perchlora te  (1-Vc) and 1.36 g (0.02 mole) of CH3NH 2 �9 HC1 in 
15 ml of ethanol was refluxed for  2 h, af ter  which it was cooled, and the result ing precipi ta te  was removed by 
fi l t rat ion to give 3.6 g (80%) of co lor less  needles with mp 192~ (from alcohol). Found: C 70.9; H 5.2%. 
C27H2409. Calculated: C 71.1; H 5.3%. IR spect rum:  1735, 1600, and 1510 cm -1. 

The following r ing-opening products  were  synthesized in accordance  with the conditions indicated in 
Fable 1. 2-(3,4-Dimethox3~phenyl)-6,7-dimethoxy-l-naphthol formate  (Ilia), with mp 245~ (from ni t rometh-  
ane), was obtained in 75% yield f rom salt  IVa. Found: C 68.3; H 5.4%. C2~H2006. Calculated: C 68.5; H 5.4%. 
IR spect rum:  1730, 1595, and 1510 cm -1. 2- (3 ,4-Dimethoxyphenyl) -3-methyl -6 ,7-d imethoxy- l -naphthol  fo r -  
mate (Kid), withmp226~ (from nitromethane),  was obtained in 70% yield f rom salt  IVd. Found: C 67.9; 
H5.5%. C20H18Os. Calculated: C 67.8; H 5.6%. I R s p e c t r u m :  1725, 1625, and 1610 cm -1. 

The above-descr ibed  2-  (3 ,4-dimethoxyphenyl)-6,7-dimethoxy-l-naphthol  acetate (lIIb) and 2-  (3,4-di- 
methoxyphenyl) -6 :7-dimethoxy- l -naphthol  (IIa) were  s imi lar ly  obtained f rom salt  IVb. 

2-H-2-Methylamino-7-methyl -4 ,5 ,10 ,11- te t ramethoxydibenzo[c ,h]chromene (Vd, X = NHCH3). A suspen- 
sion of 0.5 g (0.001 mole) of 2 ,3 ,8 ,9 - t e t r ame thoxy- l l -me thy l -5 -oxon iach rysene  perchlora te  (IVd) in 7 ml of 
ethanol in an ampul was cooled to -10~ and saturated with methylamine. The ampul was then sealed and 
heated at 100~ for  6 h, af ter  which it was cooled, and the bulk of the solvent was removed by distillation at 
reduced p ressu re .  The result ing precipi ta te  was removed by fi l trat ion to give 0.19 g (52%) of l ight-red 
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c r y s t a l s  with mp 162~ (from alcohol).  Found: C 70.2; H 6.5; N 3.4%. C23H25NOs. Calculated:  C 69.9; H 6.3; 
N 3.5%. IR spec t rum:  1600, 1585, and 1260 cm -1. 

The remaining  addition products ,  some  of the constants  of which a r e  indicated in Table 3, we re  obtained 
in accordance  with the conditions indicated in Table 1. 

1. 

2. 

3. 

4. 
5. 
6. 
7. 

L I T E R A T U R E  C I T E D  

E. V. Kuznetsov,  I. V. Shcherbakova,  V. I. Ushakov, and G. N. Dorofeenko,  Zh. Org. Khim.,  13, No. 3, 
631 (1977). 
E. V. Kuznetsov,  L V. Shcherbakova,  and G. N. Dorofeenko, Khim. Getero ts ik l .  Soedin., No. 6, 745 
(1976). 
G. N. Dorofeenko, E. I. Sadekova, and V. M. Goncharova, Khim. Geterotsikl. Soedin., No. I0, 1308 
(1970). 
G. N. Dorofeenko and E. V. Kuznetsov, Khim. Geterotsikl. Soedin., No. 10, 1437 (1971). 
G. N. Dorofeenko, and E. V. Kuznetsov, Khim. Geterotsikl. Soedin., No. 2, 207 (1970). 
K. Dimroth and H. Odenw~ilder, Chem. Ber., 104, 2984 (1971). 
W. Decker ,  Ann., 362,305 (1908). 

C H E M I S T R Y  O F  H E T E R O A N A L O G S  OF I S O F L A V O N E S  

VI.* SYNTHESIS AND PROPERTIES OF PYRIDINE ANALOGS 

OF ISOF LAVONES 

V.  P .  K h i l y a ,  I .  P .  K u p c h e v s k a y a ,  
A. I .  S a l i k h o v a ,  L .  G .  G r i s h k o ,  
F .  S. B a b i e h e v ,  a n d  L .  G .  K i r i l l o v a  

UDC 547.814' 821.07 : 542.953 

Condensation of 2 -pyr idy lace ton i t r i l e  with polyphenols gave the cor responding  ~ -  (2-pyridyl)-  
acetophenones,  which were  conver ted  to the pyr idine analogs of na tura l  i sof lavones  and to 
3 -py r idy lch romones  with methyl,  t r i f luoromethyl ,  and ethoxycarbonyl  groups  in the 2 posit ion.  
The an t imicrobia l  act ivi ty of 3 -py r idy lch romones  and their  reac t ion  with alkylating and acy l -  
ating agents and phosphorus  pentasulf ide were  investigated.  

The synthes is  and study of the p r o p e r t i e s  of he terocycl ic  analogs of isof lavones a re  of g r e a t  i nmres t  in 
connection with the fact  that compounds of this so r t  may display d ive r se  biological  p rope r t i e s  [2]. Pyr id ine  
analogs of isoflavones that do not contaLa a hydroxyl  group in the benzene ring of the chromone  and compounds 
with a hydroxyl group in the 5 o r  7 posi t ion have been desc r ibed  in a patent  [3]. 3 - (3 -Py r idy l ) ch romones  affect  
the adrenal  glands and induce a reduct ion in the sec re t ion  of hydrocor t i sone ,  and 3 - (4 -pyr idy! )ch romones  regu-  
late the functions of the hypophysis .  3 - ( 2 - P y r i d y l ) c h r o m o n e s  with hydroxyl groups in the 5 or  7 posi t ion have 
not been obtained. This compel led us to synthes ize  3 -py r idy lch romones  in which the pyr id ine  ring is bonded to 
the chromone  in the oz posit ion.  2 -Pyr idy lace ton i t r i l e ,  r e sorc ino l ,  and orcinol  se rved  as the s ta r t ing  ma te r i a l s .  
In con t ras t  to the method in [4], the synthes is  of 2 -pyr idy lace ton i t r i l e  was c a r r i e d  out in d ime thy l fo rmamide  
(DMF) at room t empera tu re .  According to the data in [3], the condensat ion of 3-  and 4 -pyr idy lace ton i t r i l e s  
with r e so rc ino l  and phloroglucinot  was rea l i zed  in benzene solution in the p r e sence  of zinc chlor ide.  This 
method is ex t r eme ly  laborious,  and the yie lds  of the compounds were  not indicated. We c a r r i e d  out the con-  
densation of 2 -pyr idy lace ton i t r i l e  with the above- indicated phenols in boron t r i f luor ide  e therate ;  this made  it 

*See [1] for  communicat ion  V. 

T. G. Shevchenko Kiev State Univers i ty ,  Kiev 252 017. Trans la ted  f r o m  Khimiya Gete ro t s ik l ichesk ikh  
Soedinenii, No. 9, pp. 1180-1185, September ,  1977. Original  a r t i c le  submit ted March  5, 1976; rev is ion  sub-  
mit ted November  15, 1976. 

948 0009-3122/77/1309-0948 $07.50 �9 1978 Plenum Publishing Corpora t ion  


