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In previous works [ I, 2] we have established that the de- 
rivatives o f -  2-arylaminocinchoninic acid hydrazides exhibit 
an anfiinflarnmatory action that is most pronounced in the 
arylidene and 2-oxoindoline-3-ylidene derivatives. 

In continuation of that work, we have synthesized and 
characterized a series of  2-aminocinchoninic acid hydrazides 
on the basis of  esters of 2-arylaminocinchoninic acids ( I a -  
Id) having various substituents at the amino group and in po- 
sition 5 of the quinoline cycle ( I Ia- I Ig ,  Table 1). 3 

In addition, we have synthesized hydmzones of these 
2-arylaminocinchoninic acids with pyruvic acid ( I I Ia -  IIIc). 
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I: R -- H (a, b), Br (c) Me (d); R I = 4-BrCrH,, (a), 2-pyridyl (b), Ph (c, d); 
II: R = H (a, b, e--  g), Br (c), Me (d); R t = 4-BrCrI-Ia (a), 2-pyridyl (b), 

Ph (c - e), 4-MeCrH 4 (f), 4-MeOC6H 4 (g); 
III: R = H (a-c) ;  R t = Ph (a), 4--MeC6H 4 (b), 4-MeOC6I-I 4 (c). 

The proposed structures of synthesized compounds were 
confirmed by IR and 1H NMR spectroscopic data. 

1 PhanTlaceutic.a] Academy, Pet-m, Russia. 
2 Medical Academy, Perm, Russia. 
3 Compounds Ic and Id were previously described in [3] and compounds 

l i e -  IIg in [2].) 
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EXPERIMENTAL CHEMICAL PART 

The IR spectra were measured on an UR-20 spectro- 

photometer using samples prepared as nujol mulls. The tH 

NMR spectra were obtained on a RYa-2310 spectrometer us- 

ing DMSO-d6 as the solvent and HMDS as the internal stand- 

ard. The characteristics of the target compounds are given in 

Table 1. The data of elemental analyses agree with the results 

of analytical calculations. 

T A B L E  1. Characteristics and Antiinflammatory Activity of the Synthe- 
sized Compounds 

Edema inhibition 
Corn- Yield, M.p., Empirical Dose, (% of control) after 
pound % ~ formula mg/ kg carrageenan injection 

(i.p.) 
3h  5h  

Ia 73 153 -155 CIsHIsBrN202 50 Inactive 
Ib 70 91-92  CI7HIsN302 50 Inacdve 
Ha 67 237-238 C16H13BrN40 50 49.9 49.4 

lib 59 205-207 CtsHt3NsO 50 28.0 29.4 
I~ 75 242-243 Ct6H13BrN40 50 Inactive 
lid 78 236-238 CI7HI6N40 50 31.7 32.0 
HIa 66 207-210 C19HI6N403 25 42.3 0 

(decomp.) 

HIb 95 214-216 C2oHtsN403 5 37 35 
(decomp$ 

IHc 60 210-212 
(deeomp.) 

Orthophen 

C2~18N4Oa 

10 45 33 
50 83 79 

100 82 68 
10" 19 22 
5* 29 4I 

50 Inactive 

10 55.4 

* Peroral administration. 
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Ethyl esters of 2-(4-bromoanilino)- and 2-(2-pyridy- 
lamino)cinchoninic acid (Ia, Ib). A solution of  2.4 g 
(0.01 mole) of  the ethyl ester of 2-chlorocinchoninic acid [4] 
and 0.012 mole o f  the corresponding amine in 10 mi of  DMF 
was heated for 4 h at 150~ poured into 200 mi of  water, and 
neutralized with a 10% sodium carbonate solution. The pre- 
cipitate was filtered and recrystallized from ethanol. 

2-Arylaminocinchoninic acid hydrazides (IIa-  lid). A 
mixture of  0.01 mole of  the corresponding ester ( I a - Id ) ,  
5 mi hydrazine hydrate, and 5 mi ethanol was boiled for 2 h 
and cooled. The precipitate was filtered and recrystallized from 
butanol. IR spectra o f  compounds I I a - I I d  (v~.~, era-l):  
1625 - 1640 (CO), 3200-3330  (NH, NH2); IH NMR spec- 
trum (5, ppm): 4 . 4 2 -  4.50 (d, 2H, NH2), 7 .0 -7 .30  (m, 9 -  
10H, Az), 9 .0 -9 .30  (d, IH, NH), 9 .40-9 .60 (s, IH, NHAr). 

I$-(1-Carhexyethylidene)hydrazides of  2-arylamino- 
einchoninic acids ( l ' I I a - l I Ic ) .  A mixture of  0.01 mole o f  
the corresponding 2-arylaminocinchoninic acid hydrazide 
and 1.06 g (0.012 mole) of  pyruvic acid in 20 ml of  ethanol 
was heated for 1 h at 60~ and cooled. The precipitate was 
filtered and recrystallized from dioxane; 1H NMR spectra o f  
compounds I l i a -  IIIc (8, ppm): 2 .1-2 .35 (s, 3H, CH3), 9 . 7 -  
9.8 (s, 1H, NH), 11.2 - 11.3 (s, 1H, COOH). 

EXPERIMENTAL P H A R M A C O L O G I C A L  PART 

The antiinflammatory activity was studied on white mon- 
grel rats weighing 170-210  g using the model o f  car- 
rageenan-induced edema. The test substances were intro- 
duced either by intraperitoneal injections or perorally at a 
dose of  5 -  50 m g / k g  with an aqueous suspension of  Tween- 
80, I h before the carmgeenan injection. The inflammation 
reaction was evaluated oncometrically by determining the 
change in the volume of  foot edema 3 and 5 h after subplantar 
injection of  0.1 ml of  a 0.5% carrageenan solution. 

The antiproliferative effect was studied on a model o f  
"paper" granuloma in rats weighing 220 - 250 g, each experi- 
ment being performed on a group of  8 - I0 animals. A granu- 
loma, formed as a capsule surrounding a foreign body, was 
extracted on the 8th day from a narcotized animal, dried to 
constant weight, and weighed. 

The analgesic activity was studied by the method o f  
"vinegar com, ulsions" [6] on white mongrel mice weighing 
2 0 - 2 5  g. The test compounds were introduced either 
peromlly or by intraperitoneal and intramuscular injections 
I h before the pain irritant. 

The acute toxicity (LDs0) upon intmperitoneal injections- 
was determined on a group of  white mice weighing 18 - 23 g by 
monitoring the loss of  animals within a time period of  24 h [7]. 

An analysis o f  the experimental data showed that the an- 
tiinflammatory activity was well pronounced in compounds 

IIa, lib, lid, Ilia, and IIIb (Table 1), which produced a 2 9 -  
83% decrease in the exudation at a dose of  50 mg/  kg (i.p.). 
Hydrazide Ia, having a bromine atom in the arylamide frag- 
ment, showed the maximum antiinflammatory activity 
among all the compounds of  this series, having no substi- 
tuents in the hydrazide group, studied both in this work and 
previously [I, 2]. Note that its isomer IIc, containing a bro- 
mine atom in the quinoline cycle, possesses no antiinflamma- 
tory properties. Study of  the properties of  compound IIIb in a 
wide range of  doses showed that the antiinflammatory effect 
was retained on a sufficiently high level even at a dose of 
5 mg/kg.  

An analysis of  the effect of  compound IIIb on the devel- 
opment of  paper granuloma showed that peroral administra- 
tion at a daily dose of  20 m g / k g  for 8 days decreases the 
weight of  the fibro-granuloma tissue 34% against the control 
(p  < 0.5). 

Compound IIIb introduced at a dose of  25 and 50 mg /  kg 
(p.o.) reduced the "vinegar convulsions" by 30 and 42%, re- 
spectively. The same pronounced analgesic effect was ob- 
served upon the intmperitoneal injection of  IIIb at a dose of  
10 mg/kg.  Compound lia injected intramuscularly at a dose 
o f  50 nag/kg reduced the pain reaction in 39% of  the test ani- 
mals. The acute toxicity o f  compound IIib was LDs0 = 
100 nag/kg, which corresponds to the class of  moderate-tox- 
icity compounds. 

Thus, the results of  our investigation showed that the de- 
rivatives of  2-arylaminocinchoninic acid hydrazides consti- 
tute a promising group in the search for new antiinflamma- 
tory and analgesic drugs. 
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