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In a study of the behavior of tris(hydroxyrnethyl)-4-picoline (I) unde~ 
the conditions of vapor-phase oxidation on a vanadium-tin oxide 
catalyst, it was found that with the addition of 150-250 mole of 
water and 125-200 mole of Oz per mole of I and a contact time of 
0.35-0.45 sec, the main reaction product was isonicotinic acid (II), 
the yield of which amounted to 60-65% of theoretical, calculated 
on the I passed. 

The ca ta ly t ic  v a p o r - p h a s e  oxidation of 4 - a l k y l p y r -  
id ines  has been desc r ibed  in a n u m b e r  of pape r s  [ 2 -  4]. 
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Fig. 1. Yield of the oxidat ion p rod-  
ucts  of I as funct ions  of the t e m p e r -  
a ture:  A) yie ld  of II, %; B) r eac t i on  
t e m p e r a t u r e ,  ~ C; C)y ie ld  of CO and 
CO 2 in  mole  p e r  mole  of I; 1) II; 

2) CO; 3) CO2. 

The aya i lab le  data  ind ica tes  that one of the p roduc t s  
of this  r eac t i on  is i son ico t in ic  acid (II). However,  as 
a ru le  i ts  y ie ld  is  low. The m a i n  d i r ec t i on  of the p r o -  
cess  is  a s soc ia ted  With the oxidative degrada t ion  of 
the s i x - m e m b e r e d  r i ng  and the fo rma t ion  of oxides of 
carbon.  It appeared  of i n t e r e s t  to study the v a p o r - p h a s e  
oxidation of the t echn ica l ly  acces s ib l e  [5] t r i s -  (hydro-  
xymethy l ) -4 -p i co l ine  (I), the behav ior  of which has  not 
p r ev ious ly  been  studied under  s i m i l a r  condi t ions .  
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Fig.  2. Inf luence of s t eam on the oxida-  
t ion of I to II: A) yie ld  of II, %; B) s t eam in  
moles  pe r  mole of I; r a t e  of feed of I, 80 g 
and of a i r ,  9000 l per  l i t e r  of ca ta lys t  pe r  
hour ,  t ime  of contact  0.4 see; 1)360 ~ C; 

2)375 ~ C; 3) 390 ~ C; 4) 405 ~ C. 

*For  pa r t  XLVIII, see  [1]. 

The e x p e r i m e n t s  were  c a r r i e d  out on an o r d i n a r y  
appara tus  of the flow type with a g ranu la ted  ca ta lys t  
of fused t in vanada te .  With a feed of 40 g (0.22 mole) 
of I, 560 g (31.1 mole) of wa te r  and 3000 l (28.1 mole  
of O2) of a i r  pe r  l i t e r  of ca ta lys t  per  hour ,  giving a 
contact  t ime  of 0.45 sec ,  the ma in  r eac t ion  product  
was the acid II. As can be seen  f rom Fig.  1, i ts  
y ie ld  v a r i e d  with a r i s e  in the t e m p e r a t u r e  and reached  
a m a x i m u m  at 345 ~ C, 65% of the theore t i ca l ly  pos -  
s ib le  amount  ca lcu la ted  on the I passed .  Approxi -  
m a t e l y  the s ame  dependence of the y ie ld  of lI  on the 
t e m p e r a t u r e  has  been obse rved  with other  r a t io s  of 
the s t a r t i ng  m a t e r i a l s .  
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Fig.  3. Yield of II f rom 
the oxidat ion of I as a 
funct ion of the t ime  of 
contact  and the amount  
of O2: A)Yie ld  of II, %; 
B) t ime  of contact ,  sec;  
C) 02 in mole  p e r  mole  
of I; r a t e  of feed of I 
40 g, of H20 560 g; 
1)330 ~ C; 2)345 ~ C; 

3)360 ~ C; 4)375 ~ C. 

As in the oxidation of an a lkylbenzene  [6,7] ,  s t e am 
exer t ed  a grea t  inf luence  on the cou r se  of the p r o c e s s .  
It can be seen f rom Fig.  2 that the m a x i m u m  yie ld  
of II was obtained with a feed of 120-170 mole  of 
wa te r  pe r  mole  of I. An i n c r e a s e  in the concen t r a t i on  
of wa te r  had a lmos t  no effect on the cour se  of the 
r e a c t i on ,  but a d e c r e a s e  in the m o i s t u r e  content  of 
the ca ta lys t  gases  caused  a m a r k e d  fal l  in the y ie ld  
of II and a r i s e  in the p ropor t ion  of f a r - r e a c h i n g  
oxidat ive p r o c e s s e s .  

F i g u r e  3 shows the r e s u l t s  of e xpe r i me n t s  c h a r -  
a c t e r i z i n g  the y ie ld  of II as a funct ion of the amount  
of a i r  fed into the r e a c t o r  and the t ime  of contact .  
They d e m o n s t r a t e  that  the op t imum amount  of 0 2 
is  150-200 mole  pe r  mole  of I and the op t imum t ime  

of contact  i s  0 . 3 - 0 .4  sec.  
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EXPERIMENTAL 

Compound I was obtained from a technical B-picoline fraction by 
the method of Koenigs and Happe [8]. Mp 156-187 ~ C. Found, %: 
C 58.83; H %11; N 7.91. Calculated for CgHIsNO3, %: C 59.02; H 
7.10; N 7.65%. 

The experiments were carried out in a continuous apparatus with 
a quartz reaction tube 20 mm in diameter and 280 mm long contain- 
ing a catalyst consisting of fused tin vanadate with a grain size of 
3-5 ram. The I was fed into the reactor in the form of an aqueous 
solution by means of a beltows pump [9]. The reaction products were 
trapped by water in an absorber of the air lift type. The content of 
II in the absorption liquid was determined polarographicaily [10] on 
an oscillographic polarograph of type PO 5122 (the polarographic 
determination of II was performed by V. A. Serazetdinova). The 
background used was a 0.1 N solution of hydrochloric acid (El/2 = 
= --0.86 V with respect to the saturated calomel electrode). In indi- 
vidual experiments, for checking purposes, the II was isolated in the 
pure state. After crystallization from water with activated carbon, it 
did not melt below 815 ~ C and had an equivalent of 128.1. Found, 
%: C 58.65; H 4.86; N 11.03%. Calculated for C6HsNO z, %: C 58.54~ 
H 4.09; N 11.38. 

The content of CO and CO2 in the catalyst gases was determined 
by gas chromatography. 
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