
The compounds of group C were prepared by nucleophilic substitution of the bromine atom 
in 4-bromoacetylaminoantipyrine by a carboxylic acid residue. A mixture of equimolar amounts 
of 4-bromoacetylaminoantipyrine and the sodium salt of the carhoxylic acid in abselute etha- 
nolwas refluxed for 15 h with continuous stirring. After cooling, the solid mass was fil- 
tered, dried, and treated with hot water. The residue was again filtered, washed with water 
to negative reaction of bromide ions, and recrystallized from alcohol or dioxane. 

The compounds prepared were identified by mp, elemental analyses, and selectively by 
infrared spectra. The data for the synthesized compounds are presented in Table i. 
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SYNTHESIS OF DIACYLHYDRAZINES AND OXADIAZOLES STARTING FROM 

3-PHENYL-5-METHYL-4-1SOXAZOYL HYDRAZIDE 
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Z. V. Pushkareva, G. Kh. Khisamutdinov, 
A. S. Barybin, V. I. ll'enko, 
and O. F. Alferova 

UDC 615.31:547.786.2 

This communication is a continuation of the studies on the synthesis and properties of 
3-phenyl-5-methyl-4-isoxazoylhydrazide (I) derivatives [i]. The synthesis and the study of 
diacylhydrazines (II) and 2- and 2,5-substituted oxadiazoles (III) is reported. These com- 
pounds are of interest for biological studies, as some of them were found to show a wide 
spectrum of physiological activity [2, 3]. 

The synthesis was carried out according to the following reaction sequence: 

0 0 0 
II ~[ z; 

G6 H5 -]T--"T GNttN[-~I ~OOO1 O6H~-I]---]]- ONHNHOl~ 
' - -  
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0 H--J' ,f  
II II II O6H)N~ONHN= OHOOzH 5 OJi~-TF--~ O~. OH 

o 

2Z ~ -  2[ g •a-f 

Diacylhydrazines II were prepared by acylation of hydrazide I with the chloroanhydrides 
of the following acids: furan-2-carboxylic, 5-bromo- and 5-nitrofuran-2-carboxylic, furyl-2- 
acrylic, and 5-nitrofuryl-2-acrylic. The furancarboxylic acids were prepared according to 
the published method [4], and their chloroanhydrides, by reaction with thionyl chloride. In 
the case of acylation of hydrazide I with the chloroanhydride of 3-phenyl-5-methyl-4-isoxa- 
zolecarboxylic acid, symanetric disubstituted hydrazine is formed. 

2,5-Disubstituted oxadiazoles were prepared by cyclodehydration of diacylhydrazines us- 
ing phosphorus oxychloride [5, 6]. The 2-substituted oxadiazole lllg was obtained by reac- 
tion of the orthoformmte with hydrazide I. An intermediate was isolated from the first 
stage of the reaction and identified as l-(3'-phenyl-5'-methyl-4'-isoxazoyl)-2-ethoxymethyl- 
enehydrazine [6]. The cyclization of the latter compound yielded the 2-substituted oxadia- 
zole [lllg]. 

The structure of the obtained compounds was confirmed by elemental analyses and infra- 
red spectra, while thin layer chromatography showed that they were sufficiently pure. In- 
frared spectra of 2- and 2,5-substituted oxadiazoles show absorption at 1580 cm -~ character- 
istic of the stretching vibrations of the oxadiazole ring, and in the region 680-740 cm -* 
due to ring deformation vibrations, according to the reported data [7, 8]. 

The antitumor activity of the compounds was studied on mongrel mice with transplanted 
tumors of the following types: sarcoma 180, sar=oma 37, adenocarcinoma AK-755, Lewis tumor, 
and leucosis L-1210. In view of their low solubility, the compounds were administered in a 
starch paste. 

It was found that the synthetic compounds did not show pronounced antitumor activity. 
The maximum growth inhibition by compounds llc and lllc against adenocarcinoma AK-755 was 
21 and 26%, respectively. Compounds lid,f, and lllb,f,g stimulated adenocarcinoma AK-755 
growth by 25-41%. 

Investigation of the antiviral activity of the compounds with respect to influenza A2 
and B viruses was carried out on developing chicken and mice embryos. The protective index 
value against A2 influenza virus for some compounds (lld-llf, llld-lllf) is in the range of 
30-79%. 

EXPERIMENTAL 

Infrared spectra were taken on a UR-20 apparatus in vaseline oil. For analytical thin 
layer chromatography Silufol UV-254 plates were used with solvent system chloroform:benzene: 
methanol (4:4:1) and UV light (254 nm) detection. 

l-(3'-Phenyl-5'-methyl-4'-isoxazoyl-)-2-(furoyl-2") hydrazine (lla). To a solution of 
hydrazide I (6.51 g, 0.03 moles) in dioxane (80 ml) is added dropwise the chloroanhydride 
of furan-2-carboxylic acid (3.9 g, 0.03 moles). The mixture is heated and additional dioxane 
added if the precipitate does not dissolve on heating; the refluxing is continued for 2 h, 
and the solution is filtered and cooled; then the precipitate is collected. 

Compounds llb-g are synthesized in an analogous manner. The data are shown in Table i. 

2-(3'-Phenyl-5'-methyl-4'-isoxazolyl)-5-(furyl-2")-l,3,4-oxadiazole (Ilia). To a solu- 
tion of hydrazine lla (3.1 g, 0.01 moles) in dioxane is added phosphorus oxychloride (2 ml), 
and the mixture is stirred at IO0~ for 4 h. Then the mixture is poured into cold water 
and the precipitate collected and washed with cold water. 

Compounds lllh,e,f were prepared in an analogous manner. In thepreparation of compound 
llld, stirring at 80~ for 4 h is necessary. The data are shown in Table 2. 

l-(3'-Phenyl-5'-methyl-4'-isoxazoyl)-2-ethoxymethylenehydrazine (IV). A mixture of hy- 
drazide I (2.17 g 0.01 moles) and freshly distilled orthoformate (7 ml) is heated to boiling. 
After boiling for I0 min abundant precipitation occurs; the mixture is cooled and the pre- 
cipitate collected. Yield 91.50%, mp 145-146~ (from absolute alcohol). Calculated for 
C,4H~sN303: C 61.53; H 5.53; N 15.37%. Found: C 61.8; H 6.0; N 15.47%. 
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2-(3'-Phenyl-5'-methyl-4'-isoxazolyl)-l,3,4-oxadiazole (IIIg). A mixture of hydrazide 
I (2.17 g, 0.01 moles) and freshly distilled orthoformate (20 ml) is refluxed for 15 h and 
the ester is removed under reduced pressure. The data are given in Table 2. 
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SYNTHESIS AND ANTIVIRAL ACTIVITY OF SOME BENZO-2,1,3-THIADIAZOLE 

DERIVATIVES 

I. A. Belen'kaya, N. P. Chizhov, 
and N. G. Chigareva 

UDC 615.281.8:547. 789.6 

It is known that some of the naphthalene derivatives show antiviral activity [i, 2]. 
Since benzo-2,1,3-thiadiazoles are similar to naphthalene and its derivatives in some chemi- 
cal, physical, and physicochemical properties [3], it was of interest to synthesize some 
benzo-2, i, 3-thiadiazole derivatives as well as 2, i, 3-thiadiazoledicarboxylic-4,5 acid (I) 
(a conversion product of the former compounds) and study their antiviral activity. 

4,7-Dioxo- and 5-methyl-4,7-dioxobenzo-2,l,3-thiadiazoles (II, III) were prepare~ by 
the oxidation of the corresponding benzo-2,1,3-thiadiazole derivatives [4-6] (Table I). The 
identity of quinones II and III was established by paper and thin-layer chromatography as 
well as by UV spectroscopy. 

Compound VIII was prepared by reacting compound VII with acetic anhydride. This reacted 
with phosphorus oxychloride to form the chloro derivative which, in its turn, was easily 
hydrolyzed to yield compound IX. By reaction of potassium persulfate with an alkaline solu- 
tion of 4-hydroxybenzo-2,1,3-thiadiazole (XV), followed by acid hydrolysis, compound X was 
isolated. 4-Methylamino- and 4-dimethylaminobenzo-2,1,3-thiadiazoles (XI, XII) were also 
prepared [7]. 4-Hydroxy-7-aminobenzo-2,1,3-thiadiazole (XIII) was prepared by two new meth- 
ods. 4-Hydroxylaminobenzo-2,1,3-thiadiazole (XIX) was prepared by reduction of 4-nitrobenzo- 
2,1,3-thiadiazole (XVIII); it was easily rearranged in the acid media to give XIII, whose 
O,N-diacetyl derivative was identical to that obtained by another method [5]. 

NO% ~OH }~ 

S % ~ S = S" 

OH 

The other method of preparing XIII was based on the formation of amixture of two isomers 
on nitrosation of compound XV. 4-Hydroxy-5-nitrosobenzo-2,1,3-thiadiazole (XX) was isolated 
as a complex with cobalt dichloride; it was dissolved in 25% ammonia and filtered, the fil- 
trate was treated with hydrogen sulfide, and compound XIII was isolated from the residue. The 
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