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S Y N T H E S I S  O F  P Y R Y L I U M  S A L T S  AND H E T E R O C Y C L I C  

N I T R O G E N  B A S E S  F R O M  C Y C L O A L K E N Y L A C E T I C  A C I D  E S T E R S  

G. P .  S a f a r y a n  a n d  G. N. D o r o f e e n k o  UDC 542.951.1:547.814'833.07 

2-A lkyl-6-  methoxy-3 ,4- te t ramethylene-  and 3,4-pentamet hylenepyrylium perc hlorates were ob- 
tained by acylation of cycloalkenylacet ic  acid es ters  with aliphatic acid anhydrides.  2-Methyl-  
6-methoxy [2,3-c ]cholestanopyrylium perchlora te  was s imilar ly synthes iz ed. 2-A lky l -3 ,4 - te t ra -  
methylene-6-pyr idones  were isolated by t reatment  of 2 -a lky l -6 -methoxy-3 ,4 - te t ramethy lene-  
pyryl ium perc hlorates with excess  concentrated ammonium hydroxide. 2-Methyl-3 ,4-penta-  
methylenc-6-aminopyr id ine  was obtained by the action of excess concentrated ammonium hydrox- 
ide on 2 -me thy l -6 -me t  hoxy-3,4-pentamethylenepyryl ium perc hlorate. 

In a continuation of our study of the acylation of/3,T-unsaturated compounds [1, 2] and homoveratr ic  acid 
es te rs  [3] and in order  to synthesize previously unknown 2-a lky l -6 -methoxy-3 ,4 - te t ramethy lene-  and 3,4-penta- 
methylenepyryl inm salts and their  nitrogen derivat ives we studied the acylation of methyl cycloalkenylacetates 
(I) with aliphatic acid anhydrides (acetic, propionic, butyric,  and valeric) in the presence  of 70% perchloric  acid. 

As a resul t  of the react ion we obtained 2-a lky l -6-methoxy-3 ,4- te t ramethy lenepyry l inm perchlora tes  (IIa- 
d! and 3 ,4-pentamethylenepyryl ium perchlora tes  (IIIa-d) in 25-50% yields. 

/CH~--C---OCH 3 
, C h o ) . ~ t  - E; 
, \ , ~ 1  0 ~ O ,  

I 

IV 

, / ~ - - - - ~ , ~ 0  c H 3 

I CiO~- 
R 

11, I11 a -d  

I-IV n=4,5 ;  II. lll ,1 R=CH3; bR=C2Hs: C R-n-CzHz; d R-n-C4H 9 

We were unable to isolate pyryl inm salts in the acylation of cyclopentenylacetic es te rs  in view of their 
extreme hygroscopic charac te r .  Cyclic hydroxy es ters  IV, obtained directly via the Reformatski i  reaction, are 
readily dehydrated under the conditions of the acylation to olefins and subsequently undergo diacylation. The 
pyryl ium salts formed in this case  were isolated in the form of oils, which were converted to the corresponding 
nitrogen bases without fur ther  purification by the action of excess concentrated ammonium hydroxide. The 
yields of the nitrogen compounds ranged from 74 to 83%. 

Rostov State Universit) ' .  Sci ent i f ic -Researe  h Institute of Physical  and Organic Chemist ry ,  Rostov-on- 
Don. Translated from Khimiya Geterotsikl icheskikh Soedinenii, No. 10, pp. 1323-1326, October,  1976. Original 
ar t ic le  submitted October 14, 1975. 
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TABLE 1. 2-Alkyl-6-methoxypolymethylenepyryl ium Perchlorates  
1 

i 
IIa CH~ 

IlblC~.Hs 

IIctn-CaH7 

lid n-C4H9 

Ilia CH 3 

Iilb C~H5 

IIIcln-CuHT 

IIId n-C4H9 

l r rap, C* 

83--85 

94--95 

286 

273--275 

138--140 

85--86 

129--180 

Empirical 
formula 

Found, % ' C a l c u l a t e d , %  

C H C1 C H Ct 

17,3. c 5.38 12,74 

t9,22: 5,81 12,13 

i0,8~ 6,19 11,58 

52,45 6,55 11,07 

t9,2~ 5.81 I2,15 

50,91 6.20 11.58 

52,41 5,55 11.07 

58,8I 6.87 0,43 

Characteristic ~- 
bands in the 
IR spec~um, 
v, cm -1 

CuHI306CI 

C12H1706C1 

CI~HI,306CI 

C14I'I2[O~Cl 

CI2HIrO6CI 

C~aI-ltaO6CI 

C~4H2~O6C1 

C:3 I-I.~aOsC 1 

k7.49 

49,35 

5t,3l 

i 52.54 

53.67 

5,43 2,89 

5,73 2,13 

6.131 1,48o 

6.89 l,l,J 

6.01 2,18 

6.40] 1,20 

6.531 1,43 

6,90 / 9,97 

t090, 1200, 1530, 
1645 

1090, 1200, 152E 
1640 

ll00, 1250, 1532 
1610.1635 
!I00, 1250. 15'}3, 
1610, 1635 
1090, I200,1225. 
1535, 1650 
108q. 121~, 1225. 
1520, t630 
1100, 1200. 1220. 
i530, 1645 
1090, 1200, 1220, 
I525. 1645 

25 

34 

25 

25 

25 

5{) 

50 

25 

* All of the salts were purified by reprecipitatton from acetone by 
the addition of ether. 

TABLE 2. 

Vial  CHa 

VIb C~,H~ 
\;Ic n-'C~H- 
Vld n-C',H, 

2 - A l k y l - 3 , 4 - t e t r a m e t h y l e n e - 6 - p y r i d o n e s  

Empixica~ Found,% Calculated, % CharacteristiCin the 
mp,~ * | 

i IR spectrum, formula | c 1 c ~ ; bands 
t[ N y, Clrl- 1 

230--231 

217 
159--160 
192- 193 

C~oFI[30 

C~H~-O 
Cj2H- O 
C;aH'~O 

74.00 7,68 

74,58 8,64 
75.13 8,0/ 
75,90 9,55 

8,71 73.70 

8,10} 74,50 
7.55 75,40 
6,60 76,10 

7,98 8,58 1645, broad 89,0 
band. 

I I 2604--3300 I 
8.4817,91 } 1640. 2600--270B 90,4 
8,9:~ 7,34]1645. 2400--3400188,5 
L27 6,84 550. 2400--3450 86,n 

* T h e s e  c o m p o u n d s  w e r e  p u r i f i e d  by  c h r o m a t o g r a p h y  wi th  a c o l u m n  
f i l l ed  wi th  a l u m i n u m  ox ide  [ e l u t i o n  wi th  e thy l  a c e t a t e - e t h y l  e t h e r  

(S : 2)]. 

The composit ions  and structures of II and III were confirmed by the results  of elementary analysis  and 
1171 spectroscopy (see Table 1). 

We were  s imilarly  able to bring about rearrangement  of the pyrylium ring to the A ring of the cholesta-  
none molecule  via the scheme 

H 3 

C H 3 ~  %H[7 

o ~ ,  ~ 2. HCI HO' ~ J 

CH 3 

(cn~co)~o cto2 o ~ " - d  
HClO4 CH30 ~ 1 / [ ~  

V 

An a t tempt  to synthes ize  pyry l ium sa l t s  f rom unsatura ted  e s t e r s  obtained f rom acetophenone and desoxy-  
b e n z o i n  d id  no t  g i v e  t h e  d e s i r e d  r e s u l t s .  We w e r e  u n a b l e  to c a r r y  ou t  t he  d t a e y l a t i o n  of c y c l o a l k e n y l a c e t i c  e s t e r s  
wi th  a r o m a t i c  ac id  c h l o r i d e s ,  n o r  w e r e  we a b l e  to f o r m y l a t e  t h e m  wi th  d i c h l o r o m e t h y l  bu ty l  e t h e r  in the  p r e -  

s e n c e  of a n h y d r o u s  a l u m i n u m  c h l o r i d e .  

T h e  c o r r e s p o n d i n g  n i t r o g e n  b a s e s  w e r e  o b t a i n e d  in 84 -90% y i e l d s  by t r e a t m e n t  of the  s y n t h e s i z e d  s a l t s  

wi th  c o n c e n t r a t e d  a m m o n i u m  h y d r o x i d e .  
c /x"f /" '? ' J~  Ha ~ NH' 

- T clo; 
R R 

it a -d  Vl a-d 

II, IV aR=CH3; b R=C2Hs; d R=n-C3HT; e R-:n-C4H ~ 
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It might be noted that the c h a r a c t e r  of the produc ts  obtained probably  depends on the s t r u c t u r e  of the 
py ry l ium sa l t .  

Thus 2 - a l k y l - 6 - m e t h o x y - 3 , 4 - t e t r a m e t h y l e n e p y r y l i u m  p e r c h l o r a t e s  a r e  conver ted  to 2 - a l k y l - 3 , 4 - t e t r a -  
m e t h y l e n e - 6 - p y r i d o n e s  (Via-d) by the ac t ion of ammonia .  Data on the p r o p e r t i e s  of VI a r e  p re sen ted  in Table 

2. 

The r eac t i on  of 2 - m e t h y l - 6 - m e t h o x y - 3 , 4 - p e n t a m e t h y l e n e p y r y l i u m  p e r c h l o r a t e  with ammonia  leads to 2- 
m e t h y l - 3 , 4 - p e n t a m e t h y l e n e - 6 - a m i n o p y r i d i n e  VII. 

,~-,~oc.~+u - ~N._~ 
, H NH3 

~ o  c,o: 
CH 3 CH 3 

I l l  a V l l  

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

The PMR s p e c t r a  were  r e c o r d e d  with an RYa-2305 s p e c t r o m e t e r  with hexamethyld is i loxane  as the i n t e r -  
nal s t andard .  The IR s p e c t r a  of m i n e r a l  oi l  suspens ions  of the compounds were  r eco rded  with a UR-20 spec -  
t r o m e t e r .  

The cyc loa lkeny lace t i c  acid e s t e r s  we re  obtained via the R e f o r m a t s k i i  r eac t ion  [4]. 

Genera l  Method for  the P r e p a r a t i o n  of 2 - M e t h y l - 6 - m e t h o x y - 3 , 4 - p o l y m e t h y l e n e p y r y l i u m  P e r c h l o r a t e s .  A 
3 - m m o l e  s amp le  of 70% pe rch lo r i c  acid was added dropwise  at room t e m p e r a t u r e  to a solut ion of 3 mmole  of 
methyl  cyc loa lkeny lace t a t e  in 20 mmole  of ace t ic  anhydr ide ,  and the mix ture  was allowed to stand at room t e m -  
p e r a t u r e  for 2.5-3 h, a f te r  which it was di luted with e ther .  The l i be ra t ed  yellow oil began to c r y s t a l l i z e  on 
s tanding in a ~ e f r i g e r a t o r .  The product  was removed  by f i l t ra t ion ,  washed thoroughly with e ther ,  dr ied ,  and 
r e p r e c i p i t a t e d  s e v e r a l  t imes  f rom acetone by the addi t ion of e ther .  This method was used to obtain sa l t s  IIa-d 
and IIIa-d (Table 1). 

2 - M e t h y l - 3 , 4 - t e t r a m e t h y l e n e - 6 - p y r i d o n e .  An excess  amount of 22% ammonium hydroxide was added to 
0.25 g (8.9 mmole)  of 2 - m e t h y l - 6 - m e t h o x y - 3 , 4 - t e t r a m e t h y l e n e p y r y l i u m  p e r c h l o r a t e ,  and the mix ture  was allowed 
to stand for 3 days .  Workup gave 0.13 g of c r y s t a l l i n e  product .  

Compounds VIb-d were  s i m i l a r l y  obtained (Table 2). 

2 - M e t h y l - 3 , 4 - p e n t a m e t h y l e n e - 6 - a m i n o p y r i d i n e .  An excess  amount of 22% ammonium hydroxide was added 
to 0.2 g (7 mmole) of 2 - m e t h y l - 6 - m e t h o x y - 3 , 4 - p e n t a m e t h y l e n e p y r y l i u m  p e r c h l o r a t e ,  and the mixture  was allowed 
to stand for  3 days .  Workup gave 0.1 g (77%) of a c o l o r l e s s  c r y s t a l l i n e  product  with mp 86.5 ~ (petroleum ether) .  
Found: C 74.88; H 9.06; N 16.00%. CllH1GN 2. Calcu la ted :  C 75.00; H 9.11; N 15.9%. IR spec t rum:  3300 and 
3460 cm -1. PMR spec t rum,  6, ppm: 1.56 (CH2), 2,22 (CH3) , 2.5 (CH2), 4.6 (NH2), 5.83 (CH). 

The s igna l  of the pro tons  of the amino group in the PMR spec t rum vanished when a solution of the amino-  
pyr id ine  was deu te ra t ed .  

2 -Me thy l -6 -me thoxy [2 ,3 - c ] cho l e s t anopy r y l i um  P e r c h l o r a t e  (V). A mix ture  of 0.47 g (1 mmole) of methyl 
hydroxycho les tanoace ta te  [4, 5], 0.5 ml (5 mmole) of acet ic  anhydride ,  and 0.66 ml (1 mmole) of 70% perch lo r i c  
acid was heated on a bo i l ing -wa te r  bath for 30 min, a f te r  which it was cooled and diluted with e ther .  The r e -  
sul t ing d a r k - b r o w n  p r e c i p i t a t e  was removed  by f i l t ra t ion ,  washed with e ther ,  and dr ied  to give 0.28 g (50%) of 
shiny brown c r y s t a l s  with mp>350 ~ (glacia l  acet ic  acid).  Found: C 68.35; H 9.30; C1 5.64%. C32H51C10 G. Cal -  
cu la ted:  C 68.00; H 9.00; C1 6.02%. IR spec t rum:  1100, 1270, and 1630 cm -1. 
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