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The synthesis  of amides of nicotinic and isonicotinic acids was descr ibed in the l i te ra ture  [1-3]. To 
study the physiological  act ivi ty of the given class  of compounds,  we have f i r s t  obtained amides of nicotinic 
and isonicotinic acids with f luoro-containing substi tuents and their  hydrochlor ides  (Tables 1 and 2). The 
synthesis  was rea l ized  according to the scheme 
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The amides of nicotinic and isonicotinic acids r epresen t  crys ta l l ine  substances ,  readi ly  soluble in al-  
cohol, c rys ta l l i zed  f r o m  aqueous alcohol. 

The hydrochlor ides  of amides of nicotinic and isonicotinic acids are  crys ta l l ine  substances ,  most  of 
them soluble in water  and alcohol. Hydrochlorides IV, V, VI, and XI are  spar ingly  soluble in water .  

We studied the toxicity,  antiphlogistic,  and ant ipyret ic  activity of hydrochlor ides  of amides of nico-  
tinic and isonicotinic acids. 

A sharp  toxicRy was studied on white mice under intraabdominal introduction of the t e s t e d  com-  
pounds. The study of antiphlogistic action of substances  was ca r r i ed  out on models of edema in the ra t  r e a r  
paw, caused by the subplantar  introduction of 0.1 ml of 2% formal in  solution. The compounds under study 
were introduced intraabdominal ly in a dose of 10% LD~0 30 min p r io r  to the introduction of substances caus -  
ing the infection. The volume of the paw was measured  p le thysmomet r ica l ly  hourly  for  5 h. 

The ant ipyret ic  activity of the prepara t ions  was studied in exper iments  on rats  during milk fever.  
The milk was introduced in t ramuscu la r ly  by calculat ing 1 ml per  100 g of weight. The studied prepara t ions  
in a dose of 10% LDs0 were introduced at the peak of the fever.  Antipyret ic  action was determined for  3 h. 

Pha rmaco log ica l  studies of the hydrochlor ides  of the amides of nicotinic and isonicotinic acids showed 
that all of them posses sed  low toxicity, their  LDs0 deviated within the range of 360-740 mg /kg  (see Table 2). 
The toxic proper t ies  depend to a cer tain extent on the s t ructure .  Fo r  compounds containing 3-CHF20 and 
2,3-(CH3) 2 groups as substituents in the arylamide res idue,  the toxicity somewhat  increased  in the t ransi t ion 
f rom nicotinic acid der ivat ives  to isonicotinic acid derivat ives.  For  compounds containing two methyl 
groups in the 3,4-posi t ions,  a r eve r s e  relat ionship was observed.  

The effect of the s t ruc ture  on the toxicity of substances  containing the 3-CHF20 group was especia l ly  
pronounced. Thus, in the t ransi t ion f rom compound IX to compoundIII ,  the toxicity increased  approximately 
twofold. 
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TABLE 1. 

Com- 
pound 

I 

II 

III 

IV 

V 
VI 

VII 

VIII 

IX 

X 

XI 

XII 

A m i d e s  of  I son ico t in ic  and Nicot inic  Acids  

Found N, % rap, 

131--3 

203--4 

89--91 

191--5 

'2O8--9 
217--9 

133---6 

139--3 

93--5 

93--7 

135--140 

179--180 

3,4-(CHs)~ 

2,3-(CHs)s57 

3-CHF~O 

3-CF~ 

3,5-(CFs)~ 
4SO~CHF~ 

2,3-(CHs)~ 

4-CHF~ 

3-CHF.O 

3,4-(CHs)a 

3,5"(CFs)~ 

3-CFa 

68 

57 

52 

23 

i7 
20 

47 

36 

42 

49 

56 

56 

11,7 
11,8 
II,3 
11,5 
10,1 
10,0 
10,0 
10,2 
8,2 
8,7 
9,0 

11,7 
11,9 
9,3 
9,5 

10,4 
10,3 
12,36 
12,1 
8,6 
8,8 

10,0 
10,2 

Empirical 
formula 

Czr 

Ca,Hzr 

Ct ~HxoF,NaO, 

C1 sH~F3NuO 
Cz,H,FeN~O 

Ct sHloF~N~O~S 

CI~H~N~O 

C~HzoF=N~O 

C~ sHz~)F~N=O2 

C~r 

C~,HsF~N~O 

Ct ~H~FsN~O 

~o a l c o  N, 

11,1 

11,1 

10,6 

10,5 
8,4 

8,9 

12,3 

9,9 

10,5 

12,3 

8,8 

10,5 

T A B L E  2. Hydroe h l o r i de s  of A m i d e s  of  I son ico t in ic  and Nicot in ic  
Ac ids  and The i r  Toxic i ty ,  Ant iph log is t i c ,  and Ant ipyre t i c  Ac t iv i ty  

= R o r~ 
H 
o 

I i 3,4-(CH=)= 

II [ 2.3-(CH,)~ 

II[ ' 3- CHF=O 

IV [ 3-CF= 
i 

V 3,5-(CF~)~ 

VI 4-SO=~HF~ 
I 

VII ~,3-(CH=1= 

VIII 4- CHF~ 

IX 3-CHF=O 

I t 
85 268--2 1112,9 

80 255 13,3 
13,5 

89 9~--2i }[ 11,0 
11,2 

87 195 11,5 
11,6 

90 235 9,9 
10,0 

89 238 9 ,8  
l i o , o  

69 207 ]13,3 
113,4 

97 140 11,3 
11,2 

84 174 11,5 
Ilt .6 

GtaHlaN~O. HC] 13,5 5 |0  
(485,7--535,5) 

663 
(634,4~692,8) C,(H,.tN*O" HCI 113,5t 

350 
:ta]'ItoFtN,O,' HE1111,2] (344,4--376,2) 
C,aHgF*N=O- HC1 lll,7l 
C,(HoFaN=O.HCI 19,58 

CjsHjoFaN20. HC1 t 10,2 

CI~H~(N=O.HCI /13,51 (672.7-.814,0)580 

CIsHtoFzN~O.HCI ]I 1.2 ; (487,4--690,2)590 
C~aHt~F~O=.HC1 !11,8 (500,0--793,5) 

~ . ~  

O'~ ,-4 

1 8 , 8 • 1 7 7  

3 6 , 6 •  l , 5 •  16 

2 7 , 7 •  0 , 9 ~ 0 , 2 7  

4 1 , 1 •  1 , 1~0 ,28  

2 1 . 4 • 1 7 7  

All s tudied  p r e p a r a t i o n s  e xe r t e d  an t iph log is t ic  act ion.  In the t r a n s i t i o n  f r o m  amides  of n icot in ic  and 
i son ico t in ic  ac ids ,  conta in ing  3 ,4-  (C H3) 2 g roups ,  to amides  with 2 , 3 ,  (CH3) 2 gro  ups,  an t iph logis t ic  ac t iv i ty  
s h a r p l y  i n c r e a s e d .  The in t roduc t ion  of  the 4 -CHF20  group  into the phenyl  r e s i due  of  the molecu le  a l so  
l eads  to a s h a r p  i n c r e a s e  i n  the an t iph log is t ic  effect .  The h y d r o c b l o r i d e s  o f  amides  conta in ing  f luor ina ted  
subs t i tuen ts  in the m e t a pos i t i on  e xe r t e d  a l e s s  e x p r e s s e d  an t iph logis t ic  ac t ion .  

The s tudied  compounds  e x e r t e d  an t ipy re t i e  ac t ion  - all of  t h e m  d e c r e a s e d  the r ec t a l  t e m p e r a t u r e  in 
the body of  r a t s  dur ing  mi lk  f e v e r  by  1-2 ~ The de r iva t i ve s  of n ico t in ic  and i son ico t in ie  ac ids  wi th  the m -  
CHF20 group  d i sp layed  the s m a l l e s t  effect ;  and the de r iva t i ve s  conta in ing  3,4-(CHs) 2 and 3 - C F  s g rou p s ,  the 
l a r g e s t  ef fec t  (2~ It  was  of i n t e r e s t  that  an t ipy re t i c  ac t iv i ty  was  h igher  in de r i va t i ve s  of i son ico t in ic  acid.  

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

M - D i f l u o r o m e t h o x y p h e n y l a m i d e  of  Nicot in ic  Acid  (IX). To 7.5 g of  f ine ly  p u l v e r i z e d  p o t a s s i u m  sa l t  of 
n ico t in ic  ac id  in 30 ml  of  d r y  benzene  wi th  s t i r r i n g  and cool ing (0 ~ was  added 6 g of  oxalyl  ch lor ide  in 15 
ml  of  d ry  benzene .  The mix tu re  was  boi led  fo r  30 rain and the p r ec ip i t a t e  f i l t e red  off. To the benzene  s o -  
lu t ion  of  n icot inyl  ch lo r ide  wi th  cool ing  was  added  a so lu t ion  of  5.6 g of  m - d i f l u o r o m e t h o x y a n i l i n e  in 5 ml of  
absolu te  benzene  and 3.2 g of d ry  pyr id ine .  The mix tu r e  was  hea ted  for  5 h at 50-60  ~ and then pou red  into 

*With  the co l l abo ra t ion  of l a b o r a t o r y  w o r k e r  I. I.  Muravov.  
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water .  The amide was ext rac ted  with ether ,  the e ther  ext rac ts  dried over  sodium sulfate and then evapo- 
rated.  The amide was c rys ta l l i zed  f rom aqueous alcohol. A co lor less  crys ta l l ine  substance was isolated. 

Amide IX was dissolved in ethyl acetate and t rea ted  with dry  hydrogen chloride.  The hydrochlor ide 
was obtained as a co lor less  crys ta l l ine  substance.  

Compounds VII, VIII, X-XII, and their  hydrochlor ides  were p repared  in a s imi l a r  way. 

m-Dif luoromethoxyphenylamide of Isonicotinic Acid (III). To 10 g of isonicotinie acid was added 20 
ml of thionyl chloride.  The mixture was heated on a wa te r  bath for  1 h, the excess  of thionyl chloride dis-  
tilled off on a water  bath, and the hydrochlor ide of isonicotinyl chloride isolated. 

The hydrochlor ide  of isonicotinyl chloride (5.54 g) was dissolved in 60 ml of pyridine,  and the solu-  
tion of m-dif luorometimxyanil ine in 15 ml of pyridine was added; the mixture warmed  up. The amide was 
ext rac ted  with ether.  The ether  was then distil led off and the residue distilled in vaeuo, bp 230 ~ (7 mm). 
The amide was c rys ta l l i zed  f rom aqueous alcohol with carbon to yield a color less  crys ta l l ine  substance.  

Amide II was dissolved in ethyl acetate and t rea ted  with dry  hydrogen chloride;  the hydrochlor ide was 
obtained as a co lor less  c rys ta l l ine  substance.  

Compounds I, II, IV-VI, and their  hydrochlor ides  were  p repared  in a s imi la r  manner.  

1. 

2. 

3. 
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