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In continuation of our investigations [1-4] on the synthesis of potential antiinflamma- 
tory preparations among the pyrazole group of compounds and establishment of a relationship 
between their structure and pharmacological properties, we synthesized N-protected amino- 
acylated (I-XI) and iodo-substituted benzoyl- and phenylacetyl derivatives (XII-XIX) of 4- 
aminoantipyrine and 4-(isopropylamino)antipyrine. 

The reason for the synthesis of antipyrinyl amides of N-substituted amino acids of the 
fatty acid series was the presence of pronounced antiinflammatory properties in the 4-amino- 
benzoyl derivatives of 4-aminoantipyrine previously synthesized by us [i, 2], analgesic prop- 
erties in certain derivatives of 4-aminoantipyrine acylated with N,N-dimethylamino acids of 
the fatty acid series [5, 6], and antipyretic properties of antipyrinylamide of aminoacetic 
acid [7]. The antiinflammatory activity of o- and p-iodo-substituted benzoic acid deriva- 
tives and their ammonium salts has been described in the literature [8]. We have already 
observed [2] a considerable increase in the antiinflammatory effect of N-antipyrinyl o-iodo- 
benzamide, compared with that of a compound not substituted by iodine. Moreover, the iso- 
propyl derivative of 4-aminoantipyrine has a higher antiphlogistic activity than 4-aminoan- 
tipyrine [9]. 

EXPERIMENTAL CHEMICAL PART 

4-(Isopropylamino)antipyrine was prepared by reductive alkylation of 4-aminoantipyrine 
with acetone and zinc amalgam in an acid medium [I0]. 

s-Amino acids were subjected to benzoyl and phthalyl protection by generally accepted 
methods [ii, 12]. 

Iodine-substituted aromatic acids were synthesized by direct iodination or indirect in- 
troduction of iodine into the molecule of the corresponding carboxylic acid [ii, 13-16]. 

The acylation of 4-amino- and 4-(isopropylamino)antipyrines was carried out in boiling 
dry benzene by free acids in the presence of phosphorus trichloride [4]. 

The IR spectra of the compounds were run on the UR-20 spectrophotometer (GDR) in the 
400-4000 cm -: region in mineral oil. 

EXPERIMENTAL BIOLOGICAL PART 

The antiinflammatory activity of the compounds was studied on rats of both sexes weighing 
150-180 g each by determining their effect on the reactivity of capillaries [17], dextran edema 
[18], and on aseptic peritonitis induced by the introduction of silver nitrate [19], in com- 
parison with butadione. To determine the permeability of the capillaries, the preparations 
were introduced 1 h before the injection of a dye. The intensity of the dextran edema was 
determined after the action of antipyrinylamides 3 h and 30 min after the administration of 
a proinflammatory agent. 

The acute toxicity of antipyrinylamides was studied on noninbred male mice, weighing 
18-20 g each, with single administration, and the rate of death of the animals was counted 
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TABLE 2. 
atives of 

O 

O 
D 

I 

II 

1II 

IV 

V 

VI 

VII 

VIII  

IX 

X 

XI 

XII 

XII I  

XIV 

XV 

XVI 

XVII  

XVII I  

XIX 

XX 

Buta-  
d ione  

Con- 
trol 

Note. 

Antiinflammatory Activity and Toxicity of Acyl Deriv- 
4-Amino- and 4-(Isopropylamino)antipyrine (M • m) 

Reactivity 
of capil- 
laries, mIn 

4 ,11 -+0 ,05  
PK 0,O00 

4,04--+0,03 
PK 0,006 

3 , 2 0 - + 0 , 0 3  
PK 0,028 

5,21 --+0,03 
PK 0,000 

4 ,64 -+0 ,05  
PK 0,00O 

4 ,67+_0 ,03  
PK O, 000 

3 ,55 -+0 ,03  
PK 0, OOO 

3 , 7 0 •  
PK 0,000 

3,31 •  
PK 0,000 

5 , 0 5 - + 0 , 0 9  
Pn 0,000 

3 ,52 -+0 ,05  
PK 0,000 

4 , 1 6 - + 0 , 1 9  
P~ 0,000 

3,21 -+0,04 
PK 0,0Ol 

2 , 8 0 - + 0 , 5  
PK 0,002 

4 , 1 6 - + 0 , 1 0  
PK 0,000 

3 , 7 5 - + 0 , 0 9  
PK 0,000 

4 ,63 -+0 ,07  
PK 0,0Oi 

4 ,05- -+0 , I i  
PK 0,  000 

2 , 9 8 •  
P~ 0,001 

3 ,33 -+0 ,12  
PK 0,000 

5,01 -+0,0I  
PK O, 000 

Volumeof  Increment in volume of inflamed ex- 
tremizy, O7o of initial . I 

exudate, ml'.afte r 45 after 1 h- .. - ~ -  ] 
rain 30 raIn after ~ a [ 

2 ,034-0 ,31  

2,13----_0,27 

2 ,22 -+0 ,39  

1 , 50 -+0 ,43  
PK 0,350 

1 ,60-+0,31  
PK O, 350 

1 ,52-+0 ,34  
P~ 0,356 

2 ,30 -+0 ,39  

2 ,38 -+0 ,29  

2 ,07 -+0 ,64  

1 , 6 3 - + 0 , I 2  
PK 0,241 

2,08-+0 ,28  

2 ,13 -+0 ,19  

1,32+_0,30 
PK 0,211 

I ,70+--0,42 
P~ 0,810 

1,05-+0 ,30  
I-'~ 0,047 

0 ,83 -+0 ,09  
PK 0,000 

0 ,95 -+0 ,16  
PK 0,003 

1 ,43-+0 ,19  
PK 0,092 

O, 82 ::t: O, 36 
PK O, OOO 

1 , 5 0 •  
P~ 0,370 

1 , 4 8 - + 0 , i 3  
PK 0,018 

2 ,81 -+0 ,08  1 ,93-+0 ,08  

LDso, mg /kg  

206,0-+26,  t 

37 ,0 -+19 ,2  
PK 0,061 

25 ,0 -+32 ,7  
PK 0,072 
54 ,0 -+11 ,0  
PK 0, 003 
P6 0,108 

89 ,0-+15 ,1  
PK 0,018 
P6 0,289 

108,0-+11,4 
PK 0,019 

148,0-+15,1  
PK 0,042 

208 ,0 -+35 ,2  
PK 0, 347 

1 5 1 , 0 m 1 9 , 2  
PK 0, 092 

9 4 , 0 •  
PK O, 007 
P6 0,313 

1 8 3 , 0 ~ 8 , 4  
PK 0,184 

250 ,0 -+31 ,4  

207 ,0 -+19 ,7  
PK 0,624 

106, l  -+14,3 
PK O, 054 

I 6 5 , 0 - + 2 8 , 9  i 
PK 0,193 

114 ,0 -+19 ,9  
PK 0,019 

11i , 0 -+21 ,0  
PK 0,027 

I 1 8 , 0 - + 2 7 , 2  

i 0 0 . I  -+ 12,7 
PK O, 001 
P6 0,556 

93 ,5 -+23 ,5  
PK 0.015 
P5 0,640 

114 ,0 -+20 ,3  
PK 0, 030 

229, 0:i: 19,8 

219,0+--19,8 122,6-+14,7  

I69,0-----15,6 I46.0-+---21 ,8 
PK 0,164 PK 0,01 

i39,0--+31,3 128,0-+ 12,2 
PK 0,099 PK 0,040 

83,0+--17,2 100 ,0 -+21 ,3  
PK 0,007 PK 0,03 
P6 0,241 

91,0--+23,1 8 8 , 0 - + t 9 , 3  
PK 0, 007 PK 0, 009 
P6 0,443 P6 0,579 

127 ,0 -+24 ,7  1 0 3 , 0 - + I 7 , 7  
PK 0,011 PK 0,02 

I77 ,0 - -+ i8 .8  I 4 5 , 0 - + I 6 , 5  
PK 0,114 PK 0,031 

219 ,0 -+47 ,0  196 ,0-+36 ,5  
PK 0, 394 PK 0,424 

i65,0-----I0,5 I 5 0 , 0 - + 6 , 7  
PK 0.016 PK 0,005 

98,0-+ 12.2 72 ,0 -+9 ,4  
PK 0,002 PK 0,001 
P6 0. 223 

186 ,0 -+4 ,2  170 ,9 -+6 ,3  
PK 0,04l  PK 0,08 

fi 1pT~ 0 -+ 26.0 176,0-----31,8 
0,548 PK 0,315 

230,0--+13,9 166,0+--20,4 
PK 0,254 

120,1 -+21 ,0 t 0 2 , 3 - + 1 8 , 9  
PK 0,250 PK 0,25{) 

191,0-+18,1  196,0-+ I3 ,3  
PK 0,135 PK 0,335 

I 2 1 , 0 - + 3 , 3  116 ,0 -+10 ,2  
PK 0,0O0 PK 0,009 

128,0-+11,0 136,0-+ 18,0 
PK 0.013 PK 0,009 

131 ,0-+20 ,2  i 0 9 , - + 1 5 . 1  
PK 0,04 PK 0,006 

103 ,5 -+10 ,6  9 3 , 5 - + 8 , 7  
PK 0,003 PK 0,971 

97,0-+ 12.6 7 8 , 0 : h l i  ,0 
PK 0, 002 PK O, 002 
P6 O. 372 

118 .0 -+11 ,6  9 8 , 0 - + 8 . 0  
PK 0,0Ol PK 0,005 

228++-13,7 206-+15,1 

1,529 (1,318--1,774) 

2.483 (2,237--2,757) 

1,215 (0,799--1,847) 

2,230 (I,806--2,076) 

3,500 (3,153--3,850) 

2,210 (2,019--2,420) 

3,285 (2,808--3,843) 

2,739 (2,323--3,232) 

2,322 (1,903--2,336) 

1,935 (1,630--2,438) 

2,182 (i,88l--2,531) 

2,665 (2,455--2,892) 

2,480 (2,292--2,683) 

1,359 (1,073--I,809) 

1,830 (1,605--2,086) 

1,565 (1,423--1,722) 

L029 (0,837--1,260) 

2,550 (2,328--2,792) 

1,739 (1,527--2,001) 

1,509 (1,271--1,903) 

3,249 (0,208--0,30l) 

In brackets, the fluctuation limits are shown. [Mean- 
ing of pK and p6 unknown -- Publisher.]. 

for two days. In all the experiments, the preparations were administered intraperitoneal!y 
in the form of a suspension on a 1% potato starch mucilage in a dose of I/i0 LD~o, butadione 
in a dose of i00 mg/kg [20]. 

The experimental results were processed by the variation statistics method. The LDso 
was calculated by the Litchfield and Wilcoxon method using the Roth modification[21]~ 

Results and Discussion. The antipyrinylamides (Table i) are crystalline colorless com- 
pounds, insoluble or sparingly soluble in water and in most organic solvents, and can be 
identified by melting points, elemental analysis, and IR spectra. 

The IR spectra of antipyrinylamides are characterized by the presence of absorption 
bands corresponding to the stretching vibrations of the N--H bond of secondary amides (3290- 
3070 cm-X), a band of amide I (1670-1650 cm-1), amide II (1540-1490 cm-1), amide III (1320- 
1200 cm -i) of secondary amides, as well as an absorption band of the exocyclic carbonyl group 
of the heterocyclic ring (1730-1680 cm-1). 

The compounds studied have antiinflammatory activity (Table 2) whose expression is found 
in a definite dependence on the chemical structure. Thus, for the antipyrinylamides of pro- 
tected amino acids, the nature of the protecting group is important: The phthalyl protec- 
tion of the amino group (VII-IX), compared with that by the benzoyl group (IV-VI) leads to 
a lowering of the antiinflammatory effect. The activity of the derivatives of lower amino 
acids, containing 2-4 carbon atoms in the molecule (I-III) is inappreciable, irrespective of 
the nature of the protecting group. Derivatives of amino acids with 5 and 6 carbon atoms 
displayed an activity similar to that of butadione in the case of benzoy! protection (IV-VI)~ 
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The introduction of phenyl radical into the derivatives of ~-alanine (transition from VII to 
X) intensifies the antiphlogistic action. The presence of the isopropyl radical in the 4- 
position of 4-aminoantipyrine leads to an increase in the antiflammatory effect of 4-(isopro- 
pylamino)antipyrinylamides of iodine-containing aromatic acids (XV-XIX) compared with nonalky- 
lated analogs (XII-VIV). The position of the iodine atom in the aromatic ring (XV-XVII) and 
the transition from an aromatic to aliphatic acid (XVil, XIX) did not appreciably influence 
the antiphlogistic activity of the compounds. With respect to the effectiveness of action, 
4-isopropylaminoantipyrinylamides of 3- and 4-iodobenzoie acids, 3-iodo-4-toluic acid and 
4-iodophenylacetic acid closely resemble butadione. 

There is a definite correlation between the ability of several acyl derivatives of sub- 
stituted pyrazolone (IV-VI, X, XVI-XVII, XX) to effect the exudation process of genetically 
different experimental models and decrease the permeability of the vessels. This makes it 
possible to assume that these compounds act as inhibitors of biogenic compounds like hista- 
mine, serotonin, bradykinin, and active globulins [22-24] participating in the inflammation bio- 
genesis. 

Compared with butadione, antipyrinylamides have a lower acute toxicity. According to 
the factors studied, the antiinflammatory effect of the newly synthesized compounds is not 
superior to that of butadione, but the lower toxicity is advantageous; the last serves as a 
confirmation for the hypothesis that the toxicity of preparations becomes lower when the 
free amino group is acylated [3]. 
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