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New bases have been obtained by the Mannich reaction from 2- 
methyl-5-vinylpyridine and from 2,4-dimethylquinoline. Decom- 
position of quaternary salts of these bases has yielded previously un- 
known vinyl derivatives of pyridine and quinoline. 

I t  has  been  shown tha t  the  a m i n o a l k y l a t i o n  of a l k y l -  
p y r i d i n e s  and a lky lqu ino l ines  with the subsequen t  d e -  
compos i t i on  of the q u a t e r n a r y  s a l t s  of the Marmich 
b a s e s  f o r m e d  is  a conven ien t  me thod  for  ob ta in ing  
v inyl  d e r i v a t i v e s  of t h e s e  h e t e r o c y c l e s  [1, 2]. Con t in -  
uing work  in th i s  d i r ec t i on ,  we have obta ined  1 ,3 -b i s  
( d i e t h y l a m i n o ) - 2 - ( 5 ' - v i n y l - 2 ' - p y r i d y l ) p r o p a n e  (I) f r o m  
2 - m e t h y l - 5 - v i n y l p y r i d i n e  (MVP), d i e t h y l a m i n e  h y d r o -  
ch lo r ide ,  and f o r m a l d e h y d e .  The r e a c t i o n  t a k e s  p l ace  
in a c c o r d a n c e  with Scheme  1. 

C H , ~ = C H ' ~  + 2 CH~O '('.2 HN(C2Hs) 2 
~N" ~CH~ 

C H = : C H ~  
" %~J \  CII~,CH,N (C,H$), + 2H,O 

I ~CH't N (CIHs)2 

A compe t ing  r e a c t i o n  o c c u r s  s i m u l t a n e o u s l y  with 
the f o r m a t i o n  of 2 - ( f l - d i e t h y l a m i n o e t h y l ) - 5 - v i n y l p y r i -  
dine,  which we have d e s c r i b e d  p r e v i o u s l y  [1]. The  
quant i ty  of p r o d u c t s  ob ta ined  at  a cons tan t  pH of 7 - 8  
depends  on the r a t i o  of the in i t i a l  r e a c t a n t s  and the 
o r d e r  of t h e i r  addi t ion .  The  p r o c e s s  t akes  p l ace  b e s t  
at  70 ~ C. Lower  t e m p e r a t u r e s  r e d u c e  the r a t e  of the 
reac t ion ,  and a t  h i g h e r  t e m p e r a t u r e s  a l a r g e  amount  
of r e s i n  i s  f o r m e d  th rough  the p o l y m e r i z a t i o n  of the  
MVP.  

The  r e a c t i o n  of 2 , 4 -d ime thy lqu ino l i ne  with f o r m a l -  
dehyde  and d i m e t h y l a m i n e  h y d r o c h l o r i d e  l ed  to the 
monosubs t i t u t ed  ba se  with a y ie ld  of 54%. The  r e a c -  
t ion t akes  p l ace  under  mi ld  condi t ions  (55 ~ C, pH 7--8) 
by Scheme 2. 

"~'CH 3 ~CH2CH2NIC,2Hs, ~ 
I1 

A c c o r d i n g  to the l i t e r a t u r e  [3-7] ,  in th i s  c a s e  only 
the u - s u b s t i t u t e d  compounds  should be fo rmed .  Th i s  
is  c o n f i r m e d  by the fac t  that  the c o r r e s p o n d i n g  v iny l  
d e r i v a t i v e  ob ta ined  f r o m  th i s  ba se  has  no t endency  to 
p o l y m e r i z e  under  the usua l  cond i t ions .  I t  is  known tha t  
T-v iny lqu ino l ine  v e r y  r e a d i l y  p o l y m e r i z e s  on s t and ing  
in the a i r ,  whi le  the  c e - i s o m e r  does  not  [2]. 

A t t e m p t s  to s y n t h e s i z e  the 2 , 4 - b i s - b a s e  f r o m  2 ,4 -  
d ime thy lqu ino l ine ,  d i e t h y l a m i n e  h y d r o c h l o r i d e ,  and 
f o r m a l d e h y d e  by a method  d e s c r i b e d  in the l i t e r a t u r e  
[8] did  not  c o n f i r m  the r e s u l t s  obta ined  by the au thor  
conce rned .  However ,  when the d i e t h y l a m i n e  was r e -  
p l aced  by the m o r e  ac t ive  d i m e t h y l a m i n e ,  the  b i s -  

b a s e  was  ob ta ined  in good y ie ld .  I t  is  p r o b a b l e  tha t  in 
th i s  c a s e  a m i x t u r e  of the i s o m e r i c  p r o d u c t s  HI and 
IV was f o r m e d  

~H2 CH2N(CH3)2 ~H3 

~ - - C H 2 C H 2 N  (CH3, ' ~ ' ~ C H / C H 2 N  (CH3,' 
" ~ . , " ~  ~CH=N(CH3)2 

III IV  

but th i s  was not  d e f i n i t e l y  p rove d .  I t  was i m p o s s i b l e  
to i s o l a t e  the  c o r r e s p o n d i n g  v iny l  d e r i v a t i v e s  b e c a u s e  
the p r o d u c t  of the  d e c o m p o s i t i o n  of the q u a t e r n a r y  s a l t  
of t h i s  b a s e  unde rwen t  p o l y m e r i z a t i o n  on d i s t i l l a t i o n .  
A c c o r d i n g  to the l i t e r a t u r e ,  i t  m a y  be conc luded  tha t  
R e a c t i o n s  (1) and (2) t ake  p l a c e  by a SN2 m e c h a n i s m  
and a r e  c a t a l y z e d  by hyd roxy l  ions  [2]. 

The  d e c o m p o s i t i o n  of the  q u a t e r n a r y  s a l t s  of b a s e s  
I and 1I gave the u n s a t u r a t e d  d e r i v a t i v e s  V and VI. 

CH2N (C2Hs) ~ 
V 'V I 

Subs t a nc e s  of type  V have  been  d e s c r i b e d  in the 
l i t e r a t u r e  only for  the  quinol ine  s e r i e s  [9]. I t  i s  known 
tha t  if  the  ac t ive  hyd rogen  in the compound r e a c t i n g  
with f o r m a l d e h y d e  and a d i a l k y l a m i n e  i s  l oc a t ed  on a 
t e r t i a r y  c a r b o n  a tom,  the d e c o m p o s i t i o n  of the  r e a c -  
t i on  p r o d u c t  with the f o r m a t i o n  of a double  bond cannot  
t ake  p l a c e  [10,11]. Consequent ly ,  when cond i t ions  
f a v o r i n g  h y d r o l y s i s  ex is t ,  d e c o m p o s i t i o n  into d i a l k y l -  
amine ,  f o r m a l d e h y d e ,  and the i n i t i a l  compound t a k e s  
p l ace .  We have  s u c c e e d e d  in f inding condi t ions  for  
the  h y d r o l y s i s  of the b a s e  V in which 2, 5 - d i v i n y l p y r i -  
d ine  is  f o r m e d .  Th i s  h y d r o l y s i s  t a k e s  p l ace  at  pH 
2 - 3 ,  but  does  not  occu r  in an a lka l ine  m e d i u m .  To 
f a c i l i t a t e  h y d r o l y s i s ,  i t  was not  the b a s e  i t s e l f  tha t  
was used  but  a q u a t e r n a r y  s a l t  of I, without  be ing  
i s o l a t e d  f r o m  the r e a c t i o n  m i x t u r e .  The  whole  p r o -  
c e s s  m a y  be  i l l u s t r a t e d  by  the  fo l lowing equat ion  

CH2~CHN~ + 

"~N~\C H/CH2 N ( C2H5)2 
\CH 2 N {C2H5) 2 

| "N" \CH\  § - 
L CH2N(C2Hs)2CHJ 

CH 2 = C H ~ \  CH2=CH ~ 
+ H~O 

"N ~C~CH 2 H § 100 ~ "N "CH=CH 2 
I + 

V CH2N(C2Hs)2CH 3 

I -  

The d e g r e e  of h y d r o l y s i s ,  d e t e r m i n e d  f r o m  the 
y i e l d  of 2 , 5 - d i v i n y l p y r i d i n e  and c a l c u l a t e d  with r e s p e c t  
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t o  t h e  1 - d i e t h y l a m i n o - 2 - ( 5 ' - v i n y l - 2 ' - p y r i d y l ) - 2 :  p r o -  

p e n e  (V) u n d e r g o i n g  h y d r o l y s i s  w a s  35%.  T h e  b a s e s  

a n d  v i n y l  d e r i v a t i v e s  o b t a i n e d  m a y  f i n d  w i d e  u s e  a s  

c o m p l e x - f o r m i n g  a g e n t s  a n d  m o n o m e r s  f o r  t h e  s y n -  

t h e s i s  o f  i o n - e x c h a n g e  r e s i n s .  

EXPERIMENTAL 

1, 3-Bis(diethylamino)-2-(8 '-vinyl-2 '-pyridyl)propane (1). With 
constant stirring, 107.1 g (0.9 mole) of freshly-distilled MVP (con- 
taining metol) in 20 m l o f  propyl alcohol was added dropwise at 70 ~ C 
to a m i x t ~ e  of 154.2 g (1.8 mole) of 35% formalin and 195.3 g 
(1.8 mole) of diethylamine hydrochlorlde over 2 hr. The mixture was 
kept at the same temperature and at a pH of 7 -8  for 5 by and was 
then diluted with three volumes of water and Was treated with ether 
(2 • 50 ml). in this way, 5-10 g of unchanged MVP was recovered. 
The aqueous solution was made alkaline with 156 g (3.9 mole) of so- 
dium hydroxide. The oil that separated om was extracted with ether 
(3 • 100 ml), dried with anhydrous potassium carbonate, and, after 
the solvent had been driven off, distilled in vacuum. Another 30-409  
of MVP was recovered, and 65 g of an oil with bp 110-150 ~ C (1-2  
ram) was collected; the latter, on fractionation, yielded 20-25 g of 
2-(~-diethylaminoethyl)-5-vinylpyridine with bp 115-120 ~ C (i-2 

ram) and 30-35 g (20-25%) of I, bp 140-143 ~ C (1-2 ram); n~ 

1.5140, a light yellow oil with a green opalescence polymerizing on 

being heated with phosphorus. Found, %: C 74.11; H 10.82%. Cal- 

culated for CrsHaN 3, %: C 74.68; H 10.79%. 
Bis(diethylaminoalkyl)quinolines (III) and (IV). With constant 

stirring, 31.4 g (0.2 mole) of 2,4-dimethylquinoline (DMQ) in 30 ml 
of ethanol and 1 ml of t r ie thylamine to create a pH of 7 -8  in the 
medium were added dropwise over 4 hr to a m i x t ~ e  of 35 g (0.44 
mole) of 35% formalin and 37.8 g (0.44 mole) of d imethylamine hydro- 
chloride in 90 ml of ethanol heated to 65" C. The reaction mixture 
was kept at the same temperature for another hour and was then treated 
in the same way as in the preceding experiment. Vacuum distillation 
was carried out in small  portions from a short-necked Claisen flask. 
The yield of viscous light yellow oil was 35-40 g (66-75O]~), bp 180-  
185 ~ C (2 mm); n~  1,5550. Found, %: C 75,01; H 9.30~ Calculated 
for CITH25N3, %: C 75.27; H 9.22%. 

2-(13-Diethylamtnoethyl)-4-methylqutnoltne (II). A two-necked 
flask fitted with a stirrer and dropping funnel was charged with 70.8 g 
(0.45 mole) of DMQ, 25.7 g (0.3 mole) of 35% formalin, 60 ml of 
propyl alcohol, and 1 ml  of triethylamine. Then the mixture was 
heated to 55 ~ C and, with stirring, 33 g (0.3 mole) of diethylamine 
hydrochloride in 20 ml of propyl alcohol and 15 ml of water was added 
dropwise over 3 hr. Heating was continued for another hour, and then 
the mixture was worked up in a similar manner to the preceeding 
experiment.  This yielded 38-40 g of unchanged DMQ and 23-25  g 
(50-54%) of II, bp 170-175 ~ C (1 mm), n~ ~ 1.571. Found, %: C 79.20; 
H 9.17o]o. Calculated for ClsH2zN~, %: C 79.29; H 9.15~ 

1-Die thylamtno-2-(5 ' -v inyl -2 ' -pyf idyl ) -2-propene  (V). In small  
portions, 12.6 g (0.1 mole) of dimethyl sulfate was added to a solu- 
tion of 28.9 g (0.1 mole) of I in 30 ml of propyl alcohol at a tempera-  
ture not exceeding 40 ~ C. The homogeneous mixture was left for I hr, 

after which 100 ml of water and 5 g of sodium hydroxide in 10 ml of 
water were added. The mixture was heated in the boiling water bath 
for 1.5 hr. After cooling, the reaction product was extracted and 
fractionally distilled in vacuum. The yield of colorless substance was 
8 g (37%), bp 115-I18 ~ C (I-2 ram), n~ ~ 1.~87. Found, %: C 77.40; 
H 9.42%. Calculated for CI4H20N2, %o: C 77.73; H 9.32%. 

4-Methyl-2-vinylquinoline (VI). In a manner similar to the preced- 

ing experiment, 24.2 g (0.I mole) of dimethyl sulfate yielded 6.6 g 

20 1.635. Found, %: C (39%) of VI, with bp 129-130 ~ C (2 mm), n D 

84.88; H 6.72%. Calculated for CIzHIIN, o]o: C 85.17; H 6.55%. 

2,5-Divinylpyridine. In small portions, 14.2 g (0.I mole) of methyl 
iodide in 15 ml of propyl alcohol was added through a reflux con- 

denser to 14.5 g (0.05 mole) of I in I0 ml of propyl alcohol. The 

mixture was heated in the water bath at 50 ~ C for 15 rain and then 4 g 

of sodium hydroxide in I00 ml of water was added and it was boiled 

for 1 hr. After cooling, the reaction mixture was neutralized with 

8.1 ml of concentrated HC1, the pH of the medium was brought to 

2-3, another 5-6 ml of acid was added, and it was again heated in 

the boiling water bath for 1.5 hr. Then it was made alkaline and 

distilled with steam. The oii was extracted from the distillate with 

ether and distilled in vacuum from a water bath. This gave 0.9 g of 

divinylpyridine, bp 68-70 ~ C (I mm), n~ ~ 1.5889. The degree of 

hydrolysis was 37.5%. 
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