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Many ni t rofuryl idene der iva t ives  display an t imicrobia l  action [1-3]. It  was of in teres t  to us to synthe-  
s ize a number  of 2 - (5 -n i t ro -2- fu ry l )v iny l  der iva t ives  of pyr idaz ine  and check their  ant i tuberculos is  activity.  
The choice of he te rocyc le  was brought  about by the p r e sence  of physiological  activity,  including an t i tubercu-  
los i s  activity,  in a number  of der iva t ives  [4, 5] and by the poss ib i l i ty  of obtaining pyr idazine  compounds with 
var ious  subst i tuents .  Fo r  example ,  the introduction of a homologous s e r i e s  of OR groups as subst i tuents ,  
where  R =CH 3, C2H 5, C3H Y, C4H 9, o r  CsHll, would make  it poss ib le  to follow the change in physiological  ac t i -  
vity as a function of the length of R. 

The synthesis  of the 3 -a lkoxy-6- [2 - (5 -n i t ro -2 - fu ry l )v iny l ]pyr idaz ines  (VIII-XII) was c a r r i e d  out by 
the scheme 

0 C1 OH OR 

The compounds VIII-XII  we re  obtained upon boiling the 3 -a lkoxy-6 -me thy lpyr idaz ines  (III-VII) with 5 -n i t ro -  
2 - fu r fu ra l  in acet ic  anhydride.  3 -Ch lo ro -6 -me thy lpy r idaz ine  (I) was  synthes ized by the p rocedure  of [6], 
using a ref ined method.  The products  I I I -VII  were  obtained by boiling I with the appropr ia te  alkoxides in 
the cor responding  alcohols (Tables 1 and 2). 

It  s e emed  of in te res t  a lso to synthes ize  compounds in which the 2 - (5 -n i t ro -2- fu ry l )v iny l  group was r e -  
moved  f rom the OR subst i tuent  in the pyr idaz ine  ring. This  could be done by p r e p a r i n g  appropr ia te  d e r i v a -  
t ives  of b ihe te rocyc l ic  compounds in which the pyr idaz ine  r ing was condensed with another  he te rocyc le .  In 
the 6 - a l k o x y - l - m e t h y l - s - t r i a z o l o [ 4 , 3 - b ] p y r i d a z i n e s  (XIV-XVIII), the methyl  group at which the condensat ion 
with n i t rofur fura l  is p e r f o r m e d  is r em o t e  f rom the l imi t s  of the pyr idaz ine  ring, and is thereby moved  away 
f rom the OR group. Moreover ,  the t r iazole  r ing which is annelated with the pyr idazine  r ing causes  changes 
in the e lec t ronic  s t ruc tu re  of the pyr idazine ,  b reak ing  up its a roma t i c  cha rac t e r .  
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The 6 -a lkoxy -1 -  [2- (5-n i t ro-2- fury l )v inyl  ] - s - t r i a z o l o  [4,3-b]pyridazines (XlX-XXln) were  p r e p a r e d  
s i m i l a r l y  to compounds VIII-XII (Tables 3 and 4). The i r  synthes is  was effeeted by the scheme:  

]tI-I-J'Mz ~) . / ' r -<  OE) 

Ci C31 Z 

OHO 0 NOz 

jxr-f,f 

2~I7 -,E~Y 

]P-Yr ~--~, 

A k  

OP~ 22Z - 2 ~ r  

6 - C h l o r o - l - m e t h y l - s - t r i a z o l o [ 4 , 3 - b ] p y r i d a z i n e  (II) was synthes ized by the p rocedure  of [7]. F o r  c o m p a r i -  
son, condensat ion products  of compounds IV and XV with p-n i t robenzaldehyde  were  p r e p a r e d  (XlII and XXIV). 

Inves t igat ion of the tuberculos ta t ie  act ivi ty  of the synthes ized  m a t e r i a l s  in v i t ro  was conducted in syn-  
thetic Soton medium and concurren t ly  in the s ame  medium with addition of 10% normal  native se rum.  Hu- 
man  type K 1 s t r a i n  of the tuberculos is  m ycob ac t e r i um was used. Fo r  ce r t a in  compounds,  a study was also 
conducted using the Academia- type  s t r a i n  of tuberculos is  mycobac te r ium.  

As a resu l t  of the studies,  it was  shown (see Tables  2 and 4) that all the synthes ized  compounds which 
contain the 5-ni t rofuryl  res idue  p o s s e s s  definite an t i tubercu la r  activity,  both in the medium without s e r u m  
and also in the p r e s ence  of s e rum .  When the 5-n i t rofury l  res idue  is r ep laced  by a p-n i t rophenyl  group, 
(XlII o r  XXIV), the an t i tubereu la r  act ivi ty  d i sappears .  The s t ruc tu re  of the alkoxy group in the pyr idaz ine  
r ing  does not exer t  a s t rong  effect  on the an t i tubereu la r  act iv i ty  of the compounds studied, although the t u b e r -  
eulostat ic  act ivi ty  is somewhat  higher  in the compounds where  R =CH S, C2H~, or  iso-CsHtl (VIII, IX, XII, 
XIX, XX, or  X~II). 

F o r  compounds IX and XX, which showed the g r e a t e s t  act ivi ty  in expe r imen t s  in vi t ro ,  we de te rmined  
the toxici ty to white mice .  These  studies showed that 100 mg of p r e p a r a t i o n  XX is to le rab le  in acute expo-  
sure ,  and daily injection of this p r e p a r a t i o n  in a dose of 30 mg  over  a two-week per iod  causes  no changes 
in the organs  of the animals .  The min imum lethal  dose of p r e p a r a t i o n  IX is 25 mg  for  a white mouse  weigh-  
ing 20-21 g. 

In t r ea tmen t  of white mice  or  guinea pigs infected with the K i s t r a in  of haman tuberculos is  m y c o b a c -  
t e r ium s t a r t ed  on the next day a f t e r  inoculation and continued for  one month, p r epa ra t i ons  IX and XX showed 
only a weak therapeut ic  action. 

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

3 -Ch lo ro -6 -me thy lpy r idaz ine  (I). This  compound was p r e p a r e d  according  to [6]. It was obtained in a 
yield of 90%, having a mp of 60-62 ~ (iit. [6]: 58~ by heating 6 -me thy l -3 -py r idazone  with phosphorus  oxy-  
chlor ide for  1 h at 70 ~ If, however ,  the reac t ion  mix tu re  is heated at 100% as indicated in [6], the yie ld  of 
I is reduced,  and a substance of mp 207-208 ~ (yellow needles f rom aqueous alcohol) is f o rmed  as a second 
reac t ion  product;  its e lementa l  ana lys is  co r re sponds  to the empi r i ca l  fo rmula  Ci0H 9 C1N 4. 

3 -Alkoxy-6-methy lpyr idaz ines  (III-VII) and 6 - A l k o x y - l - m e t h y l - s - t r i a z o l o  [4,3-b]pyridazines (XIV- 
XVIII). A solution of equ imolecu la r  amounts of I o r  II and the appropr ia te  sodium alkoxide in the c o r r e s -  
ponding alcohol was boiled for  1 h, a f t e r  which the p rec ip i ta te  of sodium chloride was  f i l t e red  off, the a lco-  
hol was s t r ipped,  and the remain ing  m a t e r i a l  was dist i l led and identified in the fo rm of the p i c r a t e  (V-VII) 
or  was r e e r y s t a l l i z e d  (XIV-XVIII). Compounds III and IV were  p r e p a r e d  according  to [8]. 

Analyses  and mp of the compounds p r e p a r e d  a re  given in Tables  1 and 3. 

3 -Alkoxy-6- [2 - (5 -n i t ro -2 - fu ry l )v iny l ]pyr idaz ines  (VIII-XII) and 6 -A lkoxy - l - [2 - (5 -n i t r o -2 - fu ry l ) v in y l ] -  
s - t r i a zo lo  [4,3-b]pyridazines (XIX-XXIII). A solution of equ imolecu la r  amounts of the s ta r t ing  methyl  de r iva -  
t ive  (III-VII) or  (XIV-XVIII) and 5 - n i t r o - 2 - f u r f u r a l  in acet ic  anhydride was boiled for  4 h. The product  
which sepa ra t ed  on cooling was f i l te red  off and r ec rys t a l l i z ed .  

* D. V. K i ryaeva  par t ic ipa ted  in conducting the exper imenta l  p a r t  of the work.  
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Produc ts  XIII and XXIV were  p r e p a r e d  s imi l a r ly  by condensat ion of IV or  XV with p - n i t r o b e n z a l -  
dehyde. 

Analyses ,  rap, and r e su l t s  of tes t ing for  an t i tubereular  p r o p e r t i e s  are  given in Tables  2 and 4. 
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