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SYNTHESIS AND BIOLOGICAL ACTIVITY OF CERTAIN PHENYLAZOSELENAZOLES 

Z. I. Popova, A. A. Tsurkan, UDC 615.28:547.789.81].012.1 
and P. N. Steblyuk 

We have previously obtained azo products [2-4] that exhibit antibacterial and antifungal 
activity by the azo coupling of aromatic amines and sulfanilamide preparations with 2- 
arylidenhydrazino-4-phenylselenazoles [2]. As a continuation of our studies we synthesized 
compounds I-XXX (see Table i). The diazo components used to obtain those compounds were 
aniline, p-phenetidine, sulfanilic acid, sodium p-eminosalicylate, benzocaine, novocaine, 
and the following sulfanilamides: Streptocid, Sulfacyl, Urosulfan, sulfaguanidine, Norsul- 
fasol, Etasol, and Sulfadimezine. 

The antimicrobial activity of the synthesized compounds was tested on five strains of 
bacteria and fungi: Staphylococcus au~eus, E. toll, B. pyocyaneus, B. anthmacoides, and 
Candic~ albic~ns. The test results are presented in Table i. 

The products formed by azo coupling with amines were found to be more active against 
staphylococci (compound X) than against the other microorganisms. Compounds XI and XIV were 
more active against C~ndi~ albicans. The most active compound of this group was the coupling 
product of 2-(4-methoxybenzylidene) hydrazino-4-phenylselenazole and diazotized sulfanilic 
acld (compound VI) which suppressed B. ant~l~acoi~8 growth at a dilution of 1:16,000 and 
Candi~ albican8 at 1:64,000. Azocoupling with 5enzocaine and novocaine resulted, as ex- 
pected, in compounds IX-XlV which did not exhibit any significant antimicrobial activity. 
The test results for 2-arylidenhydrazino-4-phenyl-5-p-R-sulfamoylphenylazoselenazole de- 
monstrated activity against both staphylococci and Can~ic~ albicans. 

The coupling product of diazotized urosulfan (compound XVIII) exhibited the greatest 
activity against B. anthracoides. 

Thus, the results of the study demonstrated that the tested compounds characteristically 
exhibit antibacterial and antifungal activity. 

EXPERIMENTAL-- CHEMICAL 

2-(4-Methoxybenzylydenhydrazino)-4-phenyl-5rp-phenylazoselenazole (II). A l-ml (0.01 
mole) portion of freshly distilled aniline was dissolved while stirring in i0 ml of HCI 
(1:3). The solution was placed in an ice bath. After the solution was cooled to 0~ a 
solution of 0.69 g (0.01 mole) of sodium nitrite in 4 ml of water was added dropwise to the 
mixture. A 4.4-g (0.01 mole) portion of 2-(4-methoxybenzylydenhydrazino)-4- phenylselenazole 
was dissolved upon heating in 40 ml of ethanol. After cooling, diazotized aniline was added 
to the resultant solution as the temperature was maintained at 0-5"C. This resulted in the 
formation of thick crimson-red colored paste. Yield 1.5 g (78%). Red plates, mp 204-206~ 
(from ethanol), Found, %: N 15.29; Se 15.55. C2sH,,NsOSe. Calculated, %: N 15.21~ Se 
15.59. Compounds I, III-XXX were obtained in a similar fashion. 

EXPERIMENTAL - BIOLOGICAL 

The bacteriostatlc and mycostatic activity of the synthesized compounds was examined by 
the generally accepted method [I] of series dilutions in a liquid nutrient. An aminopeptide, 
preliminarily diluted with water at a pH of 7.2, was used as the nutrient medium. The testing 
of a compound's activity against the indicated test microbes consisted of broad spectrum 
activity tests, beginning with a dilution of 1:2000 (500 ~g/ml), on five strains of the fol- 
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lowing microorganisms: Staphylococcus aureus, E. coli, B. anthracoides, and Candic~ albicans. 
The microbial load for the bacteria was 2.5 • 105 cells of an aminopeptide 18-h culture per i 
ml of medium. The experiment was conducted in the following manner: Five mg of substance 
were dissolved in i ml of dimethylformamide (water-insoluble substances)~ i.e., the resultant 
concentration was 1:200. A 4.5-mi portion of distilled water was added to that 0.5 ml of solution 
to make it a 1:2000 dilution (500 ~g/ml). Then, 2 ml of aminopeptide were added to 2 ml of 
the resultant solution to bring the concentration to 1:4000 (250 ~g/ml). A l-ml portion of 
amino peptide was then added to i ml of the last solution which brought the concentration to 
1:8000 (125 ~g/ml), etc., in order to obtain the following concentrations, respectively: 
i:16,000 (62.5 ~g/ml), 1:32,000 (31.25 ug/ml), and 1:64,000 (15.6 ~g/ml). 

A liquid Sabouraud medium (pH 6.0-6.8) was used to cultivate the fungi. It was prepared 
in the following manner: A 20-g portion of glucose and i0 g of peptone were dissolved in I 
liter of distilled water. The mixture was then sterilized at II0~ for 15 min. 

A 3-ml portion of Sabouraud's medium was poured under sterile conditions into each of a 
total of 10-12 test tubes of which the last was the control. A 5-mg portion of the test 
substance was dissolved in i ml of dimethylformamide to which 9 ml of distilled water were 
added. The initial dilution (1:2000) contained the test preparation at a concentration of 
500 ~g/ml. Three ml of the solution from the first test tube were transferred to a second 
test tube, from which a 3 ml portion was again transferred to a third test tube, etc. Three 
ml of solution of the penultimate test were poured out. No preparation was inserted into the 
last test tube or into the control. The concentration of the preparation was halved In each 
successive test tube so that the following series of dilutions was obtained: 1:2000 (500 
ug/ml), 1:4000 (250 ug/ml), 1:8000 (125 ~g/ml), 1:16,000 (62.5 ~g/ml), etc. The microbial 
load for the fungi was 500,000 reproductive bodies per I ml. After the cultivation, the test 
tube rack was vigorously agitated and placed into an incubator and maintained there at 27~ 
for 14 days. The microorganisms' sensitivity to the preparation was measured by the pre- 
paration's minimum dose at which no funsal growth was observed. 
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