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The vinyl esters of pyridine-2- and -4-carboxylic acids, the propargyl 
esters of pyridine-2-, -3-, and-4-carboxylic acids, the vinyl, allyl, 
and propargyl esters of quinoline-2-, -4-, and - 8-carboxylic acids, 
and the allyl ester of 2-rnethylisonicotinic acid have been synthesized. 

I n t e r e s t  in  u n s a t u r a t e d  e s t e r s  of p y r i d i n e -  and  q u i n -  
o l i n e c a r b o x y l i c  a c i d s  i s  due to the  p o s s i b i l i t y  of u s i n g  
t h e m  in  c o p o l y m e r i z a t i o n  r e a c t i o n s .  I t  i s  a l s o  d e s i r -  
a b l e  to i n v e s t i g a t e  t h e i r  b i o l o g i c a l  a c t i v i t y ,  s i n c e  p o l y -  
(v iny l  n i e o t i n a t e )  [1, 2] i s  a l o n g - a c t i n g  and  s t a b l e  v i t a -  
ra in .  At  p r e s e n t ,  t he  l i t e r a t u r e  c o n t a i n s  r e p o r t s  of the  
s y n t h e s i s  of a l l y l  e s t e r s  of p y r i d i n e c a r b o x y l i c  a c i d s  
[ 3 - 5 ]  and  of the  v i n y l  e s t e r  of n i c o t i n i c  ac id  [2, 6 - 9 ] ;  
h o w e v e r ,  t he  d i f f i c u l t y  of o b t a i n i n g  v i n y l  e s t e r s  f r o m  
the  a c i d s  i n  v i e w  of t h e i r  low s o l u b i l i t y  and  the  n e g a -  
t i v e  i n f l u e n e e  of the  h e t e r o a t o m  on the  c o u r s e  of c a -  
t a l y s i s  i s  m e n t i o n e d .  T h u s ,  v i n y l  n i e o t i n a t e  i s  o b t a i n e d  
by  d i r e c t  v i n y l a t i o n  wi th  a c e t y l e n e  a t  h igh  p r e s s u r e  
and  h igh  t e m p e r a t u r e s  [6, 7, 9] o r  b y  the  r e a c t i o n  of 

n i c o t i n i c  ac id  wi th  d i v i n y l m e r c u r y  [2]. 
We h a v e  s y n t h e s i z e d  a n u m b e r  of i s o m e r i c  u n s a t u -  

r a t e d  e s t e r s  of p y r i d i n e -  and  q u i n o l i n e e a r b o x y l i c  a c i d s  
of t he  g e n e r a l  f o r m u l a s :  
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R=CH_.=CH. CHNC--CH2; R'~CH~=CH--CH~; 

R ' =  CH2~CH, CH2:  CH ?-CH2, CH~ C--CH 2 

The  v i n y l  e s t e r s  w e r e  o b t a i n e d  by  the  r e a c t i o n  of 
h y d r o c h l o r i d e s  of  the  c o r r e s p o n d i n g  ac id  c h l o r i d e s  
w i th  m e r c u r y b i s a c e t a l d e h y d e  [10, 11]. The  r e a c t i o n  
t a k e s  p l a c e  r e a d i l y  a t  r o o m  t e m p e r a t u r e  wi th  y i e l d s  of 

3 5 - 6 0 % .  The  v i n y l  p y r i d i n e e a r b o x y l a t e s  o b t a i n e d  a r e  
c o l o r l e s s  l i q u i d s  w h i c h  d i s t i l  in  v a c u u m ,  r e a d i l y  f o r m  
h y d r o c h l o r i d e s ,  and  c r y s t a l l i z e  f r o m  e t h a n o l  o r  a c e -  

tone  (I, IV in the  t ab le ) .  The  v i n y l  q u i n o l i n e c a r b o x y l -  
a r e s  a r e  l o w - m e l t i n g  c r y s t a l l i n e  s u b s t a n c e s  (VII, X, 
and  XIII  in  the  t ab l e ) .  

The  a l l y l  and  p r o p a r g y l  e s t e r s  w e r e  o b t a i n e d  f r o m  
the  h y d r o c h l o r i d e s  of the  c o r r e s p o n d i n g  a c i d  c h l o r i d e s  

and  a l l y l  o r  p r o p a r g y l  a l coho l .  The  a l l y l  e s t e r s  a r e  
l i q u i d s  t h a t  c a n  b e  d i s t i l l e d  in  v a c u u m  (VI, VIII,  XI,  

and  XIV in  the  t ab l e ) .  The  p r o p a r g y l  e s t e r s  of the  

C h a r a c t e r i s t i c s  of the  S u b s t a n c e s  S y n t h e s i z e d  

~'-nn. Compound  Bp, " C (pres- ng~0 Mp*, "C Empir ica l  Found ,  % 

s . . . . .  ) iN  [ fo rmula  C CI 

I Vinyl picolinate** 98--100 (4) 1.5413 --- CstqrN02 �9 I-ICI 51.90]. 7.55 

II Propargyl picolinate** 116--118 (3) 15360 -- CsHTNOs. HCI 54.83 7.06 

III Propargyl nicotinate** llO 112 (4) .... 54.87 1.5328 CsHTNO2 �9 HCI 7.06 I 

IV Vinylisonicotinate** 75--77 (4) 1.5260 -- CaHTNO~ �9 ItC1 51.83! 7.62 I 

v ' Propargyl isonieotinate** ] l0 I 11 (5) 54,5--55 CsHTNO 2 - HCI 54.631 6.83 I 

VII 1"5185 //(ac') 56.131 6.73 VI Allyl 2-methylisonicotinate** 102--I03 (4) --  CIoHnNO~. HCI 

Vinyl quinaldinate 

1. 30] 

150--152 (3) 70.--71 C~2HgNO~ 72.35 7.26 

VIII AIIyl quinaldinate 160--161 (4) ,et., 'CI~ttI~NOz 73.20 6.73 

IX Propargyl quinaldinate ~ --  110--(ac.)l l I C131~I~NOe 73,86 6,84 ~1 

I 
[ 

XI I I 

X Vinyl quinoline-4-carboxylate 134--136 (3) 43--44 CasHsNOs 72.00] 7.39 

XI Allylquinoline-4-carboxylate 149--151(4) 1 36 -- C~3Hj~NO2 73,151 6.69' 

XII  Propargyl  quinol ine-4-carboxyla te  - -  103--104(ac.) CI~HsNO~ 73,72 7.00 

Vinyl quinoline-8-carboxylate - -  --  63--64 C~HsNOx 71.98 7 28 I 
XIV 60 (pet. et.) 1 ] 6.59 Allyl quinnline-g-carhoxylate 155--156 (5) I. 05 --  CIaHMNO~ 73 36 

XV Propargyl quinoline-8-carboxylate -- --  11 l---(al.)112 Cx3HgNO2 73.93 6.82 

�9 The solvent for crystallization is given in brackets: ac.) acetone, al.) ethanol, et.) ether, pet. et.) petroleum ether. 
�9 *Analyses given for the hydrochlorides. 

Cl 

Calcula ted,  % Yield,  [ Mp* o f  t he  
- " [ hydroeh lo r ide  

9.13 10--56 102--103 
(ac.) 

7.97 76 128--129 
(ae.) 

7.97 83 150--151 
(al.) 

9.13 38 1"71 172 
(ac.) 

7.97 68 164.5--165 
(al.) 

6.62 81 125--126 
(at.) 

__ 48 Ill -111,5 
(ac.) 

__ 79 72--73 
(ae.) 

_ _  7 3  

__ 44  

_ _  7 6  

89 

27 

- - .  73 m 

81 
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pyridinecarboxylie acids are liquids readily setting at 
room temperature (H, Ill, and V in the table). The 
propargyl esters of the quinolinecarboxylic acids are 
crystalline substances (IX, XII, and XV in the table). 

EXPERIMENTAL 

Vinyl picolinate. The hydrochloride of picolinoyl chloride ob- 
tained from 20 g (0.163 mole) of the acid was added at 20-25 ~ C with 
stirring to a suspension of 46.7 g (0.163 mole) of mercurybisacetalde- 
hyde [10] in 200 ml of dry dichloroethane and 12.6 ml of dry pyridine. 
The reaction mixture was stirred for an hour and filtered. The filtrate 
was washed several times with saturated sodium carbonate solution and 
then with water to neutrality. The dichloroethane was driven off and 
the residue was distilled in vacuum. 

Compounds ! V, VII, and X were obtained similarly from the hydro- 
chlorides of the corresponding acid chlorides. In the case of vinylquin- 

oline-8-carboxylate (XIII in the table), after the dichloroethane had 
been driven off the residual oil was extracted repeatedly with hot pe- 

troleum ether (bp 40-60 ~ C). The precipitate that deposited was fil- 
tered off and reerystallized from petroleum ether. 

Allyl quinaldinate. In drops, with cooling, 40 mI of allyl alcohol 

was added to the hydroehloride of the quinaldinoyl chloride obtained 

from 28 g (0.183 mole) of the acid. The reaction mixture was boiled 
in the water bath for 3 -4  hr and was then cooled, poured onto ice, 
made alkaline with saturated sodium carbonate solution to pH 8-9,  and 

extracted with dichturoethane. The extract was dried with sodium sul- 

fate and then the solvent was driven off and the residue was distilled in 

vacuum. 

Compounds XI and XIV were obtained similarly.  
AIlyI 2-methylisonicotinate. A mixture of 7.5 g (0.054 mole) of 

2-methylisonicotinic acid, 10 ml of cone. H2SO4, and 20 mi of allyl  
alcohol was boiled in the water bath for 3 hr and was then cooled, 
poured onto ice, made strongly alkaline with a saturated solution of 

sodium carbonate, and extracted with ether. The extract was dried with 
sodium sulfate, the solvent was driven off, and the residue was distilled 
in vacuum. 

Propargyl picolinate. In drops, with cooling, 25 ml of propargyl 

alcohol was added to the hydrochh~ride of the pieolinoyl chloride ob- 

tained from 20 g (0.163 mole) of the acid. The reaction mixture was 
boiled in the water bath for 3 -4  hr and was then cooled, poured onto 
ice, made alkaline with a satUrated solution of sodium carbonate to pH 
8-9,  and extracted with dichloroethane. The extract was dried with 

sodium sulfate, the solvent was driven off, and the residue was distilled 
in v acuum. 

Compounds IH and V were obtained similarly.  In the case of com- 
pounds IV, XII, and XV, after the reaction mixture had been made al- 
kaline, the precipitate was filtered off and crystallized. 
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