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The divinyl, diallyl, and dipropargyl esters of pyridine-2,4-,  pyri- 
d ine-2,6- ,  and quinoline-2,4-dicarboxylic acids and the divinyl and 
dipropargyl esters of pyridiue-2, 5-dicarboxylic acid have been syn- 
thesized. 

The divinyl  and d i a l l y l  e s t e r s  of d i ca rboxy l i c  ac ids  a r e  
of i n t e r e s t  as  s t a r t i ng  m a t e r i a l s  for  the product ion of 
p o l y m e r s  with a c r o s s - l i n k e d  s t ruc tu re .  In r e c e n t  y e a r s ,  
p o l y m e r s  based  on the d i a l l y l  e s t e r s  of phthal ic  ac ids ,  
which p o s s e s s  a number  of valuable  p r o p e r t i e s ,  have a t -  
t r a c t ed  at tention.  It is  a l so  known that the d ip ropa rgy l  e s -  
t e r s  of a l ipha t ie  and a r o m a t i c  d i ca rboxy l i c  ac ids  can be 
conver ted  by the po lydehydrocondensa t ion  r eac t i on  into 
p o l y m e r s  with a high t h e r m a l  s t ab i l i t y  [1, 2]. F u r t h e r -  
m o r e ,  the p o s s i b i l i t y h a s  been shownof po lymer i z ing  
d i p r o p a r g y l e s t e r s  of c a r b a z o l e d i c a r b o x y l i c  ac ids  [3]. 

In view of th is ,  in the p r e s e n t  work  we have ob-  
tained a s e r i e s  of d ia l ly l ,  d ivinyl ,  and d i p r o p a r g y l  
e s t e r s  of p y r i d i n e -  and quinol inedicarboxyl ic  ac ids  
( I -XI ,  table) in o r d e r  subsequent ly  to study the p o s s i -  
b i l i ty  of the i r  po lymer i za t i on .  

Only the d ia l ly l  e s t e r  of p y r i d i n e - 2 ,  5 -d i ca rboxy l i c  
acid,  obtained by d i r e c t  e s t e r i f i c a t i o n  [4], was known 
prev ious ly .  

ROOC ~ COOR 

I R :CH=CH2 
2,4-.di-COOR II R---CH2CH=CH~ 

II! R : - C H z C ~ - C H  
2,5-di-cOOR { IV R : - C H = C H ~  

V R=-CH:C~---CH 

2,6- d i -cooR I~ = -- CH2CH=GH2 
R = - C H z C - - C H  

coo R 
I 

~ C O O R  

IX R ~ - C H = C H 2  
X R=-CH2CH=CHe 

Xi R~-CH~C~-  CH 

C h a r a c t e r i s t i c s  of the 

Com- 
pound Mp'~ 

il _ 

I I 78.5 
III 79.5 

(from ethanol) 
IV I 68--69 

(from 
petroleum 

ether) 
V 92--93 

(from ethanol) 
VI 68--69 

(from ether) 
VII 

VIII 124--125 
(from ethanol) 

IX 124--125 
(from ethanol) 

X 56,5 57 
(from ethanoL) 

XI 98.5--99.5 
(from ethanol) 

Bp, ~ nD ~o 

(mm) 

133.--134 (3) 1.5450 
171--173 1.5220 

(4.5) 

t 

154--156 (3) 1.5175 

We obtained the d ia l ty l  and d ip ropa rgy l  e s t e r s  
f rom the ch lo r ides  of the c o r r e spond ing  acids  and 
a l ly l  and p r o p a r g y l  a lcohols .  The divinyl  e s t e r s  we re  
obtained by the r e a c t i o n  of m e r c u r y b i s a c e t a l d e h y d e  
[5] with the d i ch lo r ide s  of the a p p r o p r i a t e  ac ids  at 
room t e m p e r a t u r e  in d ich loroe thane  solut ion in the 
p r e s e n c e  of pyr id ine .  These  divinyl  e s t e r s  cons i s t  
of co lo red  sol id  subs tances ,  except  for  compound I 
which is a h igh-boi l ing  l iquid.  

P r o p a r g y l  e s t e r s  a r e  co lo red  sol id  subs tances .  
Dia l ly l  q u i n o l i n e - 2 , 4 - d i c a r b o x y l a t e  is  a c o l o r l e s s  
sol id .  The d ia l ly l  e s t e r s  of p y r i d i n e - 2 , 4 -  and-2,  6- 
d i ca rboxy l i c  ac ids  a r e  h igh-boi l ing  yel low l iquids .  

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

Divinyl pyridine-2,5-dicarboxylate (IV). The dichloride of pyri- 
dine-2, 5-dicarboxylic acid obtained from 10 g (0.06 mole) of the 
diacid was added at 20-25 ~ C with stirring to a suspension of 51.3 g 
(0.18 mole) of mercurybisacetaldebyde in 200 ml  of dry diehloro- 
ethane and 9.46 g (0.12 mote) of dry pyridine, and the mixture was 
stirred for 1 hr and filtered. The filtrate was washed 2 -3  times with 
saturated sodium carbonate solution and then with water to neutrality. 
The dichIoroethane was distilled off, the residue was extracted with 
hot petroleum ether (bp 40-~0 ~ C), the petroleum ether was evap- 
orated off, and the substance was recrystallized. Compounds Vi and 
IX were obtained similarly. After the dichloroethane had been dis- 
tilled off, the residue was extracted with ether. In the synthesis of 
compound I, after the dichloroethane had been driven off the sub- 
stance was distilled in vacuum. 

Diallyl pyridine-2,4-dicarboxylate (II). In drops, with stirring, 
40 mi  of allyl alcohol was added to the chloride of pyridine-2, 4- 
dicarboxylic acid obtained from 10 g (0.06 mole) of the diacid. 
The mixmre was boiled in the water bath for 4 -5  hr, poured into 

Compounds Synthes ized  

Empirical 
formula 

CuHgNO~ 
ClaHiaNO4 

C~aH~NO4 

CnHgNO~ 

ClaHgN,O~ 

CnHuNO~ 

C~aH~aN.O~ 
CxaHgNO4 

C~sH~NO~ 

C~?H~sNO~ 

Found, % 

c I N 

60.21 [ 
62.93 [ 

64.57 I 

59.97 i 

64.43 

60.21 

63.33 
64,41 

6650 

68.83 

69.40 

I 

C--a!eul-at ed-L % Yield, 
C N % 

623 60.26 ] 6,51 75 
5.72 63,16 ] 5.66 75 

5.72 64.24 ] 5.76 81 

6_73 60 26 } 6,51 77 

64.24 5.83 5.76 87 

6,77 , 60.26 6.51 80 

5.98 63.16 5,66 84 
5.94 64.24 5,76 87 

5.80 66.75 5,67 62 

4.53 68.68 4,72 72 

4,86 69.62 4 28 89 
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water, and extracted with dichloroethane and the extracts were dried 
with anhydrous sodium sulfate. After the elimination of the solvent, 
the residue was distilled in vacuum. Compounds VII and X were ob- 
tained similarly. Diallyl pyridine-2, 5-dicarboxylate was obtained 
by the same method, mp 54 ~ C (from ethanol); according to the 
literature [4], mp 58 ~ C. 

Dipropargyl pyridine-2, 4-dicarboxylate (III). In drops, 25 ml of 
propargyl alcohol was added to the chloride of pyridine-2, 4-dicar- 
boxylic acid obtained from 10 g (0.06 mole) of the diacid. The re- 
action mixture was boiled in the water bath for 4 -5  hr, and then the 
excess of propargyl alcohol was distilled off in vacuum. The residual 
oil was triturated with ether and recrystallized. Compounds V and 
X were obtained similarly. In the synthesis of VIII, after being boiled 
the reaction mixture was treated with saturated sodium carbonate solu- 
tion and the precipitate was filtered off and recrystallized. 

Attempts to obtain the divinyl, diallyl, and dipropargyl esters of 
pyridine-2, 8-dicarboxylie acid were unsuccessful. 
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28 F e b r u a r y  1967  K i r o v  U r a l  P o l y t e c h n i c  I n -  

s t i t u t e ,  S v e r d l o v s k  

N - S U B S T I T U T E D  2 , 5 - D I M E T H Y L - 4 - E T H Y N Y L ( V I N Y L ) P I P E R I D - 4 - O  IN  
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U D C  5 4 7 . 8 2 7  

The y-isomers of 1-(3-chlorobuten-2-yl)-  and 1-benzyl-2,  5-dimethyl-  
4-ethynylpiperid-4-ols (I, II) and of 1-(3-chlorobuten-2-yl)-2, 5- 
diemethyl-4-vinylpiperid-4-ol  (III)and the quaternary salts of com- 
pounds I-III  and of the B-isomers of the 1,2, 5- t r imethyl-4-ethynyl-  
(vinyl)piperid-4-ols [1] have been synthesized. 

l - A l k e n y l - 4 - e t h y n y l ( v i n y l ) -  2, 5 - d i m e t h y l p i p e r i d - 4 -  

o l s  h a v e  b e e n  s y n t h e s i z e d  p r e v i o u s l y  [ 2 - 4 ]  a n d  h a v e  

b e e n  u s e d  to  o b t a i n  v a r i o u s  e s t e r s .  C o n t i n u i n g  s y s -  

t e m a t i c  i n v e s t i g a t i o n s  o n  t h e  s y n t h e s i s  of  n e w  p h y s i -  

o l o g i e a l l y  a c t i v e  c o m p o u n d s  f r o m  2, 5 - d i m e t h y l p i p e r i d -  

4 - o n e  [51 w e  h a v e  s y n t h e s i z e d  t h e  ~ / - i s o m e r s  of  1-(3- 
e h l o r o - b u t e n - 2 - y l ) -  a n d  l - b e n z y l - 4 a - e t h y n y l - 2 e ,  5 e -  

d i m e t h y l p i p e r i d - 4 e - o l s  (I, II) a n d  o f  l - ( 3 - e h l o r o b u t e n -  

2 - y l ) - 2 e ,  5 e - d i m e t h Y I - 4 a - v i n y l p i p e r i d - 4 e - o l  (III) b y  t h e  

r e a c t i o n  of  t h e  i n d i v i d u a l  , / - i s o m e r s  of  4 - e t h y n y l ( v i n y l ) -  

2, 5 - d i m e t h y l p i p e r i d - 4 - o l s  w i t h  t h e  c o r r e s p o n d i n g  

h a l o g e n  d e r i v a t i v e s  i n  a b s o l u t e  b u t a n o l  in  t h e  p r e s e n c e  

of  a n h y d r o u s  p o t a s s i u m  c a r b o n a t e  [8] .  

r . b . ( o ,  r \ / o .  

c"~-I/ "] + r'c, K2co~ c.3- ~ 
k-.N..'J-- C H a --HCl --OH a 

H l 
R' I - I l l  

I R = - - C ~ C H ,  R '=  --CH~CH~CCICH3: 
n R ~ - - C - - C H ,  R'=  --CH2CaHs; 

I l l  R ~ - - C H = C H 2 ,  R '=  --CII2CH=CC[CH a 

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

1-(3-Chlorobuten-2-yl)-4-ethynyl-2,  5-dimethylpiperid-4-ol (I). 
With vigorous stirring, a solution of 9 g (0. 072 mole) of 1, 3-diehlo- 
robut-2-ene in 20 ml  of absolute butanol was added dropwise to a 
mixture of 10 g (0. 065 mole) of the y-isomer of 4-ethynyl-2,  5-di-  

methylpiperid-4-ol (IV) and 18 g of powdered anhydrous potassium 

carbonate in 50 ml of absolute butanol, and the mixture was heated 

at 80-85 ~ C for 7 hr. On the following day, the precipitate of salts 
was filtered off and washed, the butanol was distilled off in vacuum, 

and the residue was crystallized from absolute benzene, giving i0.8 

g (68%) ofl, mp98-99 ~ C. Found, %: N 5.77, 8.89. Calculated for 

CI~HzoCINO, %: N 5.79. The hydrochloride of the piperidol I was 

obtained by the addition of an ethereal solution of dry hydrogen 

chloride to an ethereal solution of I. Yield 7?%, mp 214-215 ~ C 

(from ethanol with the addition of acetone). Found, %: C1 12.76, 

12.39; N 5.04, 4.98. Calculated for CIaH20CINO .HC1, % : C1 12.76; 
N 5.04. 

The methiodide of the piperidol I was obtained by heating a mix-  
tUre of 1.5 g (0. 006 mole) of the piperidol and 0.96 g (0. 006 mole) 
of methyl iodide in 20 ml of absolute benzene at ?5-80" C for 2 hr. 
Yield 0.47 g (20%), mp 158-160 ~ C (from acetone). Found, %: N 
3.58, 3.55. Calculated for CI4H2sCIINO , %: N 3.65. The methiodides 
of II and Ill were obtained similarly. 

1-Benzyl-4-ethynyl-2,  5-dimethylpiperid-4-ol (II) was obtained in 
a similar manner to I from IV and benzyl chloride. Yield of II 74%, 
mp 60-61~ C (from gasoline). Found, %: C 78.79; H 8.90, 8.81; N 
6.08, 6.11. Calculated for C16H21NO , %: C 79.01;H8.64;  N.5.76%. 
Hydroehloride of the piperidol II, mp 288-239 ~ C (from ethanol). 
Found, % : CI 12.70, 12.77; N 5.27, 5.29. Calculated for CIr, H~INO �9 
�9 HC1, %: C1 12.70; N 5 . 0 1 .  

The methiodide of the piperidol II, yieId 56%, mp 116-117 ~ C 
(from acetone). Found, %: N 3.71, 3.83. Calculated for CIyH~alNO , 
%: N 3.64. 

1-(3-Chlorobuten-2-yl)-2, 5-dimethyl-4-vinylpiperid-4-ol  (III) 
was obtained from the y-isomer of 2, 5-dimethyl-4-vinylpiperid-4- 
ol in a similar manner to I. Yield 71%, mp 82-83 ~ C (from gasoline). 
Found, %: N 5.60, 5.45. Calculated for CtaH22C1NO , %: N 5.?5. 
Hydrochloride of III, mp 215-218 ~ C. Found, %: C1 12.41, 12.30; 
N 5.27, 5.18. Calculated for ClaHz~C1NO'HCI, %: C1 12.64; N 
5.00. The methiodide of the piperidol III, yield 37%, mp 161- 


