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and thiophene s e r i e s ,  r ecen t ly  synthes ized  in  the he t -  
e rocyc l ic  compounds l abo ra to ry  of the Ins t i tu te  of 
Organic  Chemis t ry  of the AS USSRo mos t  of these  al- 
dehydes having a CHO group at  the fl pos i t ion  in  the 
r ing.  Accord ing  to some r e su l t s  [1], p r e c i s e l y  such 
de r iva t ives  of thiophene o r  fu r an ,  with a funct ional  
group in the fl pos i t ion ,  have va luable  pha rmaco log ica l  
p rope r t i e s .  

The i son iazones  a re  obta ined by re f lux ing  together  
in  ethanol solut ion,  for  1 -2  h r ,  equ imo la r  amounts  of 
i soniaz id  and aldehyde. The solut ion was left  o v e r -  
night ,  the i son iazone  which c r y s t a l l i z e d  out f i l t e r ed  
off, and r e c r y s t a l l i z e d  f rom ethanol.  If the i son iazone  
did not s epa ra t e ,  the solut ion was evapora ted ,  o r ,  in  
some c a s e s ,  di luted with water .  

The compounds p r e p a r e d  were  t es ted  in v i t ro  fo r  
an t i t ube rcu l a r  bac t e r io s t a t i c  act ivi ty  on 2 s t r a i n s  of 
m i c r o b a c t e r i a  of human  type t ube rcu los i s :  Academia  
and H 37 RV. The t e s t s  were  c a r r i e d  out us ing  a s e m i -  
synthet ic  n u t r i e n t  med ium,  and the s ame  m e d i u m  plus  
10% blood se rum.  All  the compounds inves t iga ted  were  
highly effect ive,  stopping the growth of Academia  
s t r a i n  at d i lu t ions  of 1 in 16-32  mi l l i on  (see table) .  

The ac t iv i t i es  of the compounds  w e r e  cut  2 - 8 - f o l d  
in  nu t r i en t  conta in ing blood s e r u m ,  but  ac t iv i ty  was 
s t i l l  at  a high level.  

Of the compounds inves t iga ted ,  the m o s t  effect ive 
were  the i son iazones  of 5 - c thy lmercap to fu r fu r a l  (p re -  
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viously d e s c r i b e d  and tes ted  [5]) and 2 - e t h y l m e r c a p t e -  
5 -n -p ropy l -3 - fu r ana ldehyde .  The in v i t ro  ef fec t iveness  
of these  compounds cons ide rab ly  exceed that  of the 
c l in ica l  an t i tube rcu los i s  compound l a r u s a n ,  fu r fu ry l id -  
enace tone  isoniazone [4]. 
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The Schmidt reaction in oleurn is used to prepare 2, 3-and 4-amino- 
pyridines. 

Up to the p r e s e n t  a convenien t  method of p r e p a r i n g  
py r id ine  a m i n e s  has not been  ava i l ab l e ,  s ince  app l i ca -  
t ion  of the Chichibabin  r e a c t i o n  is  l im i t ed  to 2-  and 
2 , 6 - a m i n o  de r i va t i ve s  [1]. The Hofmann and Cu r t i u s  
r eac t i ons  a r e  p r i m a r i l y  used  fo r  p r e p a r i n g  3- and 4- 
aminopyr id ines  [1]; but  the s t a r t i n g  m a t e r i a l s  a r e  
not  v e r y  acce s s ib l e .  I t  was  r ecen t l y  shown [2] that  
100% su l fu r i c  ac id  m u s t  be  u sed  to effect  the Sehmidt  
r eac t i on  succes s fu l ly  with benzoic  acids  con ta in ing  
e l e c t r o n - a c c e p t i n g  subs t i t uen t s .  However  a m i n o p y r i -  
d ines  a re  not  obta ined even  unde r  those condi t ions .  

We have now shown that  al l  the m o n o a m i n o p y r i d i n e s  
can  be p r e p a r e d  by the Schmidt  r e a c t i o n  when 20-30% 
o leum is used.  

EXPERIMENTAL 

24 g NaN I was sprinkled into a solution of 38 g (0.3 mole) nicotinic 
acid in 165 ml 30% oleum at 0-5 ~ over a period of 3 hr (faster addition 
is not recommended, becauge of risk of explosion). Then the tempera- 
ture was gradually railed to 95" over a period of 6 hr, held there for 

3 hr, cooled to 10", and the products poured onto 500 g ice and neu- 
tralized with 40% NaOH, temperature not exceeding 30*. Seven ex- 
tractions with ether (about 500 ml) gave 28.8 g moist product. Two 
recrystallizations from benzene gave 14.71 g (50.4%) 3-arninopyri- 
dine mp 61-62" (the literature gives [3] mp 62"), while the mother 
liquors gave 5.47 g (18.7%) material mp 53-57*. Mixed mps con- 
firmed that the two materials were identical, and identical with au- 
thentic 3-aminopyridine. The picrate and perohlorate of 3-amino- 
pyridine were prepared. 

Under the above conditions the yields of 2- and 4-arninopyridine 
did not exceed 30%. 

REFERENCES 

1. P y r i d i n e  and i t s  De r iva t i ve s ,  In te rn .  P u b l i c . ,  
New York-London ,  3, 1962. 

2. A. I. M c N a m a r a  and I. B. S to the r s ,  Can.  J .  
C h e m . ,  42, 2354, 1964. 

3. D ic t iona ry  of Organ ic  Compounds  [Russ ian  t r a n s -  
l a t ion] ,  IL ,  Moscow, 1, 123, 1949. 

10 J a n u a r y 1 9 6 6  Mende leev  Moscow Ins t i tu te  of 
C h e m i s t r y  and Technology,  
Moscow 


