
4 - H Y D R O X Y Q U I N O L O N E S - 2 .  

5.* S Y N T H E S I S  AND P H Y S I C O C H E M I C A L  AND B I O L O G I C A L  

P R O P E R T I E S  O F  N E W  P Y R A Z O L E  D E R I V A T I V E S  

I. V. Ukrainets, P. A. Bezuglyi, V. I. Treskach, 
M. Yu. Kornilov, A. V. Turov, A. I. Maslennikov, 
S. V. Gladchenko, and V. I. Krivobok 

Hydrazinolysis of l-R-3-carbethoxy-4-hydroxyquinolones-2 was used to synthesize the corresponding hydrazides; 
thermal cyclodehydration of the latter yieMed 3-oxopyrazolo-[4,3-c]-5-R-quinolones-4. Findings relating to their 
analgesic and antiphlogistic activity are outlined. 

Among the derivatives of five-membered heterocyclic compounds with two heteroatoms considerable interest in medical 
practice centers on those of pyrazole, which has served as a basis for synthesizing a wide range of drugs with pain-relieving, 
antipyretic, and antiphlogistic properties [2]. 

The importance of quinoline-3-carboxylic acids has also been recognized in this context and substances with significant 
antibacterial [3], antitumorigenic [4], and analgesic [5] activity have been found among their derivatives. 

A combination of the biologically active pyrazole and quinoline-3-carboxylic acid structures in one molecule lays real 
foundations for synthesizing effective pharmacological preparations of low toxicity. Indeed, it was this that provided the theoretical 
framework for our research. Hydrazinolysis of the appropriate ethyl esters (I), obtained using a method that we developed in 
a previous work [6], was employed to synthesize the starting hydrazides of 1-R-4-hydroxyquinoline-3-carboxylic acids (II, Table 
1). Subsequent thermolysis of hydrazides II afforded the target pyrazoles III. 

OH OH  ioot 
H2NNH2 " H20 b 

I I 
R R 

i a - g  ! . la -g  

HN NH 
I I 

A t , -H20 ( ~ ~ ' ~ O  

I 
R 

lila-g 

I--III aR=Me, b R=Et, cR=C3H7,d R=CsHll, e R=C6H13 fe R=CsH17, g R=CgH19 

In order to establish the thermodynamic characteristics of hydrazides II and study their reactivity and thermal stability, 
we carried out a derivative graph analysis for this group of compounds under dry heating conditions. The results showed that 
the thermal behavior of hydrazides II, which we outlined using N-ethyl derivative IIb as an example (Fig. I), was consistent. 

The endothermic peak with minimum at 195~ corresponded to the melting point of hydrazide IIb. As the temperature 
rose, the substance, in the liquid phase, began to vaporize at an increasing rate: vaporization point = 273~ (the vaporization 
point is taken as the temperature at which the sample mass decreases by 10% of its initial size). Further heating brought about 
an exothermic chemical transformation (DTA curve) in the range 283-293~ Losses in mass per molecule of the starting compound 

*For previous report, see [1]. 

Kharkov Pharmaceutical Institute, Kharkov. Translated from Khimiya Geterotsiklichesldkh Soedinenii, No. 8, pp. 1086-1090, 
August, 1992. Original article submitted March 14, 1991. 
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Fig. 1. Derivatogram for l-ethyl-4-hydroxyquinolone-2-carboxylic-3-acid 

hydrazide IIb: T) thermal analysis curve; DTA) differential thermal 
analysis curve; TG) thermogravimetric curve; DTG) differential 
thermogravimetric curve. Sample weighing 100 mg. 

were about 18 ainu in this instance, i.e., hydrazide IIb cyclodehydrates into pyrazole IIIb in this temperature range. Heating 
beyond 293~ did not produce any perceptible chemical changes. 

Data from analogous derivative graph analysis in the hydrazide II series is shown in Table 1. It is interesting to note 
that for almost the entire series of compounds investigated (with the exception of hydrazide IIa) the thermally active cyclodehydration 
process is linked with the vaporization of the substance. The growth in the internal energy of the molecule up to a point that 
is sufficient for vaporization to occur would appear to produce a large conformational lability, steric hindrances to intramolecular 

cyclization being reduced in the process. 
The analgesic activity of pyrazoles IIIa-g was studied by means of convulsion simulation using the method described 

by Shvarts and Syubaev [7]. Compounds IIId and IIIf proved to be the most active, intragastric administration of a 25.0 mg/kg 
dose reducing convulsions by 22-30% against the control. These same two compounds also exhibited the most pronounced antiphlogistic 

properties, which were evaluated by means of a peritonitis model to determine peritoneal exudate quantity and mesentery condition 
[8]. As well as possessing marked antiexudative activity (the volume of intraperitoneal fluid was reduced by 32-40%), pyrazoles 
IIId and IIIf also inhibited perivascular infiltration of the mesentery. 

EXPERIMENTAL 

IR spectra of synthesized compounds were taken in KBr tablets on a UR-20 instrument, substance concentration 1%. 
PMR spectra were recorded with a Bruker WP-100 SY (100 MHz), DMSO-D 6 (hydrazides IIa-g) or CF3COOD (pyrazoles 
Ilia-g) solvent, internal standard TMS. Derivative graph analysis and determination of melting points for hydrazides IIIa-g were 
carried out in a covered platinum crucible using a Derivatograf Q-1500D complex thermochemical instrument, heating rate 5~ 
Melting points of pyrazoles IIIa-g were determined in a capillary. 

Elemental analysis data on C, H, and N for compounds IIa-g and IIIa-g were in line with calculated values. 
General Methodology for Synthesizing Hydrazides of l-R-4-Hydroxyquinolone-2-carboxylic-3-acids (IIa-g). To 

a solution of 0.01 mole of the corresponding ethyl ester in 15 ml of ethanol was added 0.02 moles of hydrazine hydrate; the 
mixture was left overnight at room temperature. It was then diluted with water and acidified with HCI to pH - 5. The resultant 
hydrazide precipitate was filtered off, washed with water, and dried. 

General Methodology for Synthesizing 3-Oxopyrazolo-[4,3-c]-5-R-quinoiones-4 (Ilia-g). Hydrazide IIa-g was kept 

at 40-50~ above the melting point (Table 1) for 30 min, then cooled. The product was recrystallized from a DMF--water 
mixture. 
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