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2 -Ary l -3 ,4 ,5 ,6 -b i s ( t r ime thy lene )pyry l inm pe rch lo ra t e s  were  obtained by acylat ion of cyc lo -  
pentyl idenecyclopentanone with a romat ic  acid chlor ides  in the p r e s e n c e  of anhydrous a lumi -  
num chloride with subsequent  t r ea tmen t  with 70~ perch lor ic  acid. The synthes ized  sa l t s  
were  conver ted  to the cor responding  pyr idine bases .  

2 -Alkyl -3 ,4 ,5 ,6-b is ( t r imethylene)pyr id ines  [1 ], which display biological  activity [2], a r e  fo rmed  in 
the acylation of cyclopentyl idenecyclopentanone with aliphatic acid chlor ides  in the p r e sence  of 70~c p e r -  
chlor ic  acid with subsequent  t r ea tmen t  of the reac t ion  products  with 22~ ammonium hydroxide.  However,  
the in te rmedia tes  - 2 -a lky l -3 ,4 ,5 ,6 -b i s ( t r imethy lene)pyry l ium pe rch lo ra t e s  - have not been isolated.  

In o rde r  to isola te  the 3 ,4 ,5 ,6-b is ( t r imethylene)pyry l ium sa l t s ,  we studied the acylat ion of cyc lo -  
pentyl idenecyclopentaaone (I) with a roma t i c  acid chlor ides  in the p re sence  of anhydrous a luminum chloride 
via a p rev ious ly  developed method [3]. 

Under the reac t ion  conditions, I undergoes  par t ia l  r e a r r a n g e m e n t  to Ia, which is then acylated via  a 
known scheme  [3,4]. 
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I t  is known [5] that the c h a r a c t e r i s t i c  bands in the IR s p e c t r a  of pyryI ium sa l t s  a re  those at 1610- 
1650 c m  -1 (Sa) and 1530-1560 cm -I  (8b), which a re  affi l iated with the s y m m e t r i c a l  and a s y m m e t r i c a l  
s t re tch ing  vibrat ions  of the he te ror ing ,  and the broad  intense absorpt ion  band of the C10~ ion at 1090-1100 
cm -1 (see [6]). The s p e c t r a  of the compounds that  we synthes ized contain these  absorpt ion bands, and this 
con f i rms  the p r e s ence  of the pyry l ium s t ruc tu re .  

When the sa l ts  obtained are  t r ea t ed  with excess  concent ra ted  ammonium hydroxide,  they a re  read i ly  
conver ted  in high yield to the cor responding  2 -a ry l -3 ,4 ,5 ,6 -b i s ( t r ime thy lene )pyr id ines .  

It  was recen t ly  demons t ra ted  [7] that depress ion  of the analeptic  and sedat ive  action is observed  when 
the methyl  group is r ep laced  by a phenyl group in the hydrochlor ide  of a 2-subst i tu ted  3 ,4 ,5 ,6 -b i s ( t r imethy l -  
ene)pyridine.  In a pharmacologica l  invest igat ion of the hydrochlor ides  of 2- (p-methoxyphenyl ) -  and 2- (o-  
methoxyphenyl ) -3 ,4 ,5 ,6-b is ( t r imethylene)pyr id ines  that we synthesized,  we detected a dis t inct ly express  ed 
neurolept ic  effect and a capaci ty  for  prolongation of hexanal  n a r c o s i s ,  while 2 - s t y ry l -3 , 4 , 5 , 6 -b i s ( t r ime th y l -  
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T A B L E  1.  2 - A r y l - 3 , 4 , 5 , 6 - b i s ( t r i m e t h y l e n e ) p y r y l i u m  S a l t s  (II-X) 

Comp 

ii! 
~III 
IV 
V 

VI 
VII 

VIII 
IX 
X 

p-CIC6H4 
o-CH3OC~H4 136 
m-CH~OC6H4 t5l 
p-CH3OC6H4 1102 
p-CHaC~H4 ~04 
CH=CHC6H5 1187 
3,4- (CHaO) ~C~H~ I131 
3,4-(CHaO)2C~HaCH~ I 89 

Empirical 
formula 

Found, % 

C,7H17CIOs 
C17HIsCl~Os 
C,8H~9CIOs 
ClsHagClOs 
CI6H~9CIO6 
C18H,9C105 
C~9H19CIO5 
CLgH~ICIOz 
C20H23CIO7 

CtH CI 

t ~  ! Charactexi~tie 
Cale., % ~ bands in file IR 
c [H cl ~ spectrum, em "1 

I 0,6150,1I 4,9 30,615,0 
54,2 4,2 9,0~ 55,01 4,3 
58,5 5,3 9.3 / 58,9 t 5,2 
59,2 5,6 9,4 / 58,9[ 5,2 
58,515,4] 9,4 / 58,9| 5,2 
H,3 5,81 9,9/51,6 ~ 5,5 
~2,5 5;41 9,5152,9[ 5,3 
57,5 5,31 8,91 56,9 t 5,6 
$8,4 5,5 82159,0 / 5,6 

iii ii 
0,0,45 
9.5i38 
9.2127 
8,6135 

1610, 1565, 1098 
1608, 1562, t094 
1610. 1564, 1090 
1610, 1582, 1100 
1610. 1570, 1095 
I610. t572, 1090 
t610. 1570, 1095 
t610, 1575, 1098 
1612, 1578, 1100 

T A B L E  2. 2 - A r y l - 3 , 4 , 5 , 6 - b i s ( t r i m e t h y l e n e ) p y r i d i n e s  (XI -XVII I )  

Comp.[ mp, "C 
Empirical 
formula 

XI C6Hs 
Xll [ p-CICsH5 

XllI [ p-CHaOC6H~ 
XIV [ m-CH3OC6H4 
XV [ o-CH3OCsH4 

XVI [ p-CH~C6H4 
XVtI [ 3,4-(CH60)2C6Hs 

XVIII [ CH=CHC6H5 

8t 
105 
96 

94 
78 
88 

CIrH,TN 
C,TH,6CIN 
C18HIoNO 

C18HIoNO 
C~sHIgN 
CIgH21NO2 
CIgHIgN 

Found, % 

C H 

86,5 7,1 
73,2 6,1 
81,l 7,1 

873 7,1 
86,6 7,7 
76,9 6,3 
87,0 7,0 

Cale., % 

c H 

86,8 7,3 
73,5 5,9 
81,5 7,2 

T,2 
86,7 7,7 
77,4 6,7 
87,3 7,3 

Yield. % 

94 
92 
98 

95 
92 
89 

* T h e  p i c r a t e  h a d  m p  130 ~ C24H2208. F o u n d :  C 58.9;  H 4 .8%.  
CtsHtgNO �9 C6H3N30 7. C a l c u l a t e d :  C 58.5;  H 4.5%. 

e n e ) p y r i d i n e  h y d r o c h l o r i d e  p r e v e n t s  t he  o n s e t  of  n a r c o s i s  (L .  V .  P o d d u b n a y a  and L .  B .  O l e k h n o v i c h ,  
R o s t o v - o n - D o n  M e d i c a l  I n s t i t u t e ) .  

EXPERIMENTAL 

General Method for the Synthesis of 2-Aryl-3,4,5,6-bis(trimethylene)pyrylinm Perchlorates. Mixing 
of 9 mmole of aromatic acid chloride and 7.5 mmole of anhydrous aluminum chloride gave an aeylating 
complex, to which 3 mmole of I was added. The mixture was heated on a boiling-water bath for 45 min 
and allowed to stand at room temperature for 1.5 h. It was then poured into a mixture of I0 g of ice and 5 
ml of concentrated hydrochloric acid. The resulting aqueous emulsion was extracted twice with ether, and 
the aqueous solution was acidified with 1 ml of 70% perchlorie acid. The resulting crystals were removed 
by filtration, washed with ether, and dried. The salts obtained by this method (Table I) were crystallized 
from glacial acetic acid (If, III, and V-VIII) or 25% acetic acid (IV). 

2-(3,4-Dimethoxyphenyl)-3,4,5,6-bis(trimethylene)pyrylium Perchlorate (IX). This compound was 
similarly obtained. The dark oil that formed after the reaction mixture was poured over ice was extracted 
with chloroform, and the salt was precipitated by the addition of ether. The precipitated hygroscopic crys- 
tals, which deliquesced rapidly in air, were removed by filtration in a box filled with dry air (dried with 
P205), and were stored in a vacuum desiccator over phosphorus pentoxide. Salt X was similarly obtained. 

2-Aryl-3,4,5,6-bis(trimethylene)pyridines (Table 2). A 1.2-mmole sample of 2-aryl-3,4,5,6-bis- 
(trimethylene)pyrylinm perchlorate was treated with excess 22% ammonium hydroxide, and the mixture 
was allowed to stand for 3 days. The resulting crystalline product was removed by filtration, washed with 
water, and dried. The product was purified by chromatography with a column filled with aluminum oxide 
[elution with chloroform-benzene (3 : 2)]. 

2-Aryl-3,4,5,6-bis(trimethylene)pyridine Hydrochlorides. An ether solution containing 8 mmole of 
2-aryl-3,4,5,6-bis(trimethylene)pyridine was saturated with dry hydrogen chloride. The resulting dark oil 
was dissolved in acetone and precipitated by the addition of ether. The hydrochlorides were purified by 
reprecipitation of the salts from acetone solution by the addition of ether. The hydrochloride of pyridine 
XV was obtained in 79% yield and had mp 108 ~ Found: C 71.1; H 6.5; C1 11.2%. CIsHIgNO �9 HCI. Calcu- 
lated: C 71.7; H 6.7; C1 II.8%. The hydrochloride of pyridine XIII was obtained in 74% yield and had mp 
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209 ~ Found: C 71.1; H 6.2; C1 11.3%. CisH19NO �9 HC1. Calculated:  C 71.7; H 6.7; C1 11.87c. The hydro -  
chlor ide  of pyridine XVIII was obtained in 72% yield and had mp 119 ~ . Found: C 76.2; H 6.2; C1 11.4%. 
C19HigN �9 HC1. Calculated:  C 76.5; H 6.8; C1 11.9%. 

The IR s pec t r a  of mine ra l  oil suspensions  of the pyry l ium sa l t s  we re  r e c o r d e d  with a UR-20 s p e c t r o -  
photometer  at 700-1800 cm -1. 
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