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SYNTHESES IN THE PYRIDINE SERIES 
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It has been shown that when they are heated in 2 N caustic soda solu- 
tion alkyl pyrid-2-yl sulfides are hydrolyzed at the Py--S bond with 
the formation of pyridones and the corresponding thiols. The latrer 
were determined quantitatively by iodometric titration. 

It  i s  known tha t  h a l o g e n s  and a l so  n i t r o ,  sul fo ,  and 
a lkoxyl  g roups  in the c~ and y - p o s i t i o n s  of h e t e r o c y e l e s ,  
s i nce  they  b e a r  a p o s i t i v e  c h a r g e ,  can  be  r e p l a c e d  by 
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nuc l eoph i l i c  agen t s .  T h e r e  i s  no s i m i l a r  i n f o r m a t i o n  
on the p y r i d y l  su l f i de s .  H o w e v e r ,  q u a t e r n a r y  s a l t s  of 
the  a lky l  p y r i d - 2 - y l  su l f ides  a r e  h y d r o l y z e d  in  a lka l ine  
so lu t ions  to f o r m  N - a l k y l p y r i d - 2 - o n e s  [2]. I n t h e p r e s -  
ent  w o r k  we have  s tud ied  the b e h a v i o r  of a n u m b e r  of 
p y r i d - 2 - y l  su l f ides  and t h e i r  q u a t e r n a r y  s a l t s  in 2 N 
caus t i c  soda  so lu t i on  on heat ing~ F o r  th is  p u r p o s e ,  
u s ing  l i t e r a t u r e  s o u r c e s ,  we s y n t h e s i z e d  e thyl  p y r i d -  
2 -y l  su l f ide  (I) [3] and e thyl  5 - n i t r o p y r i d - 2 - y l  su l f ide  
(IV) [4]. Both s u b s t a n c e s  w e r e  in so lub le  in w a t e r  but  
so lub le  in e t h e r .  Unl ike  I, IV does  not  add a lkyl  i o -  
d ides .  On be ing  b o i l e d  in 2 N NaOH so lu t ions  fo r  4 - 5  
hr ,  they  w e r e  c o m p l e t e l y  hyd ro lyzed ,  l i b e r a t i n g  e thyl  
m e r c a p t a n ,  which  was  d e t e r m i n e d  q u a n t i t a t i v e l y  by 
i o d o m e t r i c  t i t r a t i o n  [5]. 

In a c o n s i d e r a t i o n  of the p r o p e r t i e s  of o t h e r  5-  
n i t r o p y r i d - 2 - y l  su l f ides  s y n t h e s i z e d  by  Renau l t  [3] and 
a c o m p a r i s o n  of t h e i r  p r o p e r t i e s  with I and IV we d i -  
r e c t e d  ou r  a t t en t ion  to the m a r k e d  r i s e  in  the m e l t i n g  
po in t  on p a s s i n g  f r o m  n - p r o p y l  and n -bu ty l  5 - n i t r o -  
p y r i d - 2 - y l  su l f ides  to t h e i r  i s o p r o p y l  and i s o b u t y l a n a -  
logs .  Th i s  l a c k  of c o r r e s p o n d e n c e  with g e n e r a l  i dea s  
on the h i g h e r  bo i l i ng  and m e l t i n g  po in t s  of compounds  
wi th  a n o r m a l  h y d r o c a r b o n  cha in  as  c o m p a r e d  with 
t h e i r  i s o m e r s  f o r c e d  us  to r e p e a t  the s y n t h e s i s  of the 
a s s u m e d  i s o p r o p y l  5 - n i t r o p y r i d - 2 - y l  su l f ide  f r o m  2-  
m e r c a p t o - 5 - n i t r o p y r i d i n e  and i s o p r o p y l  b r o m i d e  unde r  
the cond i t ions  r e p o r t e d .  We obtained a s u b s t a n c e  with 

the  mp  of 270 ~ C g iven  by the au thor .  H o w e v e r ,  the 
compound  ob ta ined  con ta ined  n e i t h e r  su l fu r  nor  b r o -  
m i n e  and, in c o n t r a s t  to I and IV was so lub le  in w a t e r  

* F o r  p a r t  VIII, s e e  [1]. 

bu t  i n so lub l e  in e t h e r .  Its n i t r o g e n  con ten t  was c o r r e c t  
f o r  the c o r r e s p o n d i n g  a lkyl  d e r i v a t i v e  of 5 - n i t r o p y r i d -  
2 -one .  The  i d e n t i c a l  s u b s t a n c e  was ob ta ined  by  h e a t -  
ing  5 - n i t r o p y r i d - 2 - o n e  with  i s o p r o p y l  b r o m i d e  i n a q u e -  
ous e t h a n o l i c  so lu t ion  in the  p r e s e n c e  of an  e q u i v a l e n t  
a m o u n t  of c a u s t i c  po tash .  Consequen t ly ,  the  au thor  
was  w r o n g  in a s c r i b i n g  the s t r u c t u r e  of a su l f ide  to 
the  s u b s t a n c e  c o n c e r n e d  and i t i s  a c t u a l l y  N - i s o p r o p y l -  
4 - n i t r o p y r i d - 2 - o n e  (VII). As  is  w e l l  known, a lkoxy  
d e r i v a t i v e s  of p y r i d - 2 - o n e  a r e  not  f o r m e d  in aqueous  

so lu t i ons .  The  f o r m a t i o n  of VII can  be  exp la ined  by the 
f a c t  that  u n d e r  the r e a c t i o n  condi t ions  ( e x c e s s  of b r o -  
m i d e  and c a u s t i c  potash) ,  the f i r s t  r e a c t i o n  p r o d u c t ,  
the su l f ide ,  u n d e r g o e s  h y d r o l y s i s  and the r e s u l t i n g  
5 - n i t r o p y r i d - 2 - o n e  then  r e a c t s  with a s e c o n d  m o l e c u l e  
of the b r o m i d e ,  f o r m i n g  VH. If p o t a s s i u m  c a r b o n a t e  i s  
u s e d  in p l a c e  of c a u s t i c  po tash ,  a l iquid  p r o d u c t  i s  
f o r m e d  which is  so lub le  in e t h e r  and in so lub l e  in w a t e r  
to which,  consequen t l y ,  the s t r u c t u r e  of the su l f ide  
m u s t  be  a s c r i b e d .  

The  p r o p e r t y  of the a lky l  p y r i d - 2 - y l  su l f i de s  of h y -  
d r o l y z i n g  in a lka l ine  so lu t ions  a t  the P y - - S  bond was  
u s e d  fo r  an add i t iona l  p r o o f  of the s t r u c t u r e  of the 
a m i n o a l k y l  p y r i d - 2 - y l  su l f ides  that  we had s y n t h e s i z e d  
p r e v i o u s l y  [6] ( table)  and a l so  tha t  of the m o n o e t h i o -  
d ide  of VI. 

The f o r m a t i o n  of a th io l  on the h y d r o l y s i s  of a m o n o -  
q u a t e r n a r y  s a l t  of the b a s e  VI shows  that  i t  is  the  
a m m o n i u m  s a l t  f o r m e d  by the  n i t r o g e n  of the s ide  
chain ,  s i nce  in the  a lkyl  5 - n i t r o p y r i d - 2 - y l  su l f ides  the 
n i t r o g e n  of the r i n g  does  not  f o r m  q u a t e r n a r y  s a l t s .  
If i t  is  a s s u m e d  that  the e th iod ide  of the b a s e  VI has  
the th ione  s t r u c t u r e ,  i t s  h y d r o l y s i s  a t  the P y - - S  bond 
should  f o r m  a su l f ide .  The  l a t t e r  cannot  be  t i t r a t e d  
with  KIO3. 

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

Hydrolysis of the alkyl pyrid-2-yl sulfides. A weighed sample of 
a sulfide of about 10 mg was boiled with 2 ml of 2 N caustic soda solu- 
tion for 4-6 hr. Then the mixture was diluted with 15 ml of water and 
acidified with 3 ml of N HC1, after which 1 ml of 10% KI solution and 
i ml of starch solution were added and titration was performed with a 
0.01 N solution of KIO 3. The percentage content of thiol in the reac- 
tion mixture was calculated from the formula: 

6v. KIO 3. M" i00 % 
wt. of sample 

After the hydrolysis of 1.68 g of IV and neutralization of the reac- 
tion mixture, an almost quantitative yield (1.3 g) of 5-nitropyrid-2- 
one was obtained in the form of a precipitate. 

N-lsobutyl-5-nitropyrid-2-one. A flask was charged with 1.4 g 
(0.01 mole) of 5-nitropyrid-2-one and 20 ml of ethanol. Then 0.6 g 
(0.01 mole) of KOH and 1.45 ml of isobutyl bromide were added tothe 
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solution. The mixture was heated in the boiling water bath for 3 hr, 
after which activated carbon was added and it was filtered. The i l l -  

trate was cooled and treated with 50 ml of ether. The light yellow 
crystals that separated out were filtered off and dried at % - 8 0  ~ C. 

Yield 1.75 g~ mp 270-271 ~ C, without depression on being mixed with 

the substance obtained by Renault's method. Found, %- N 14.31, 14.15. 

Calculated for CgH12N203, %: N 14.25. 
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