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A method for the synthesis of hydroxy derivatives of 2, 5-diaryl-
1, 3, 4-oxadiazoles has been developed which consists in the prepara-
tion of acetoxy derivatives of oxadiazole with their subsequent sapon-~
ification by means of an alcoholic solution of sodium hydroxide.

Hydroxy derivatives of 1, 3, 4-oxadiazole are being
used in the preparation and stabilization of polymeric
materials [1, 2], as physiologically active prepara-
tions [3, 4], in scintillation techniques [3], etc. The
methods for the synthesis of hydroxy derivatives of
1, 3, 4-oxadiazole known in the literature have a par-
tial nature in the majority of cases and cannot be
regarded as general methods for their preparation
[4—6]. In view of this, an investigation of hydroxy
derivatives of 2, 5~diaryl-1, 3, 4-oxadiazoles with the
objects of finding convenient methods for their syn-
thesis and of studying their properties appeared of
interest.

The present work was devoted to the development
of a method for the synthesis of 2-(p-acetoxyphenyl)-
and 2-(p-hydroxyphenyl)-5-aryl-1, 8, 4-oxadiazoles,
which were obtained in accordance with the equation
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The diaroylhydrazines were obtained by the reaction
of p-acetoxybenzoyl chloride with carboxylic acid
hydrazides at room temperature in dry pyridine.

When a 1-(p-acetoxybenzoyl)-2-aroylhydrazine was
boiled in an excess of thionyl chloride, hydrogen chlo-
ride and sulfur dioxide were liberated and a 2-acetoxy-
benzoyl-5-aryl-1, 3, 4-oxadiazole was formed. The
cyclodehydration of the 1-acetoxybenzoyl-2-aroylhy-
drazines can also be effected in phosphorus oxychlo-
ride. However, in this case, side reactions evidently
take place which affect the purity of the resulting
product.

When an equimolecular amount of sodium hydroxide
was added to an ethanolic solution of a 2-acetoxy~

phenyl-5-~aryl-1, 3, 4-oxadiazole, saponification of the
acetoxy group took place. The resulting 2-hydroxy-
phenyl-5-aryl-1, 3, 4-oxadiazole was isolated by acid-
ifying the reaction mixture with hydrochloric acid.
This did not lead to the cleavage of the oxadiazole ring,
as takes place in the alkaline saponification of 2-(p-
ethoxycarbonylphenyl)-5-phenyl-1, 3, 4-oxadiazole
where, in addition to the hydrolysis of the ester group-
ing, the opening of the oxadiazole ring takes place with
the formation of the corresponding 1-benzoyl-2-(p~
carboxybenzoyl)hydrazine [7]. In the case of 2-(p-
acetoxyphenyl)-5-(p-ethoxycarbonylphenyl)-1, 3, 4-
oxadiazole, hydrolysis is likewise accompanied by

the cleavage of the oxadiazole ring.

EXPERIMENTAL

1-(p- Acetoxybenzoyl)-2-aroylhydrazines, A 50-ml three-necked
flask fitted with a mechanical stirrer, dropping fumnel, calcium
chloride tube, and thermometer was charged with 0.1 mole of a
carboxylic acid hydrazide and 10-15 ml of dry pyridine. To the
resulting solution, with stirring and cooling, 0.1 mole of p-acetoxy-
benzoyl chloride in 58 ml of dry benzene was slowly added. The
temperature of the reaction mixture was kept between 20° and 25°C,
Then the mixture was stirred for 30 min, the benzene was distilled
off in the vacuum of a water pump, and the contents of the flask
were treated with water. The crystalline product that separated out
was filtered off and was washed with water, 3% hydrochloric acid,
and water again to neutrality,

The diaroylhydrazines obtained form colorless substances sparingly
soluble in water and in aliphatic and aromatic hydrocarbons (see

Table 1),
2-(p- Acetoxyphenyl)- 5-aryl-1, 8, 4-oxadiazoles, A round-bot-

tomed flask fitted with a reflux condenser and a bubble counter was
charged with 1-(p-acetoxybenzoyl)-2-aroylhydrazine and a tenfold
amount (by weight) of thionyl chloride. The initial hydrazine dis-
solved completely with the evolution of hydrogen chloride and sulfur
dioxide. After the end of the reaction, the excess of thionyl chlorides
was distilled off. The contents of the flask were treated with water
and the precipitate that separated was filtered off, dried, and crys-
tallized. This process gave pure acetoxyoxadiazoles which formed
colorless crystalline substances insoluble in water and readily soluble
in aromatic hydrocarbons (see Table 2).

5- Aryl-2-(p-hydroxyphenyl)-1, 3, 4- oxadfazoles, A solution of
1 mM of a 2-(p-acetoxyphenyl)-5-aryl-1, 3, 4-oxadiazole in 20-30

Table 1

1-(p-Acetoxybenzoyl)-2-aroylhydrazines CHy COOCgH; CONHNHCOR

N' D/B
. Solvent for Empirical 7| Yield,
R Mp, °C crystallization formula found | Calcu-| g
i lated
CeH; 192 Methanol Ci5H4N:04 9.29 9.39| 92
»-CH3CeH, 191—192 | Methanol Ci7H1sN2O, 8.96 8971 90
Pp-CHyCeH, 198—199 Methyl ethyl ketone | Ci7HgN2Oy 9.07 897 98
0-NO2CgH, 225226 Methanol CisHsN3Osg 12.36 12.24 91
M'N02C6H4 228229 Methylcellosolve C15H13N305 12.20 1224_1 95
P-CoH;00CCsHs 202—-204 | Methanol CisHgNoOs | 7.92 | 7.95| 91
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Table 2

N—-N

o
2-(p-Acetoxyphenyl)-5-aryl-1, 3, 4-oxadiazoles cu,ocH,— E\o £k

R N, % Yield
Mp, °C iri ?
P, Empirical formula found l calculated %
CeHs 250—251* C1sH;oN2O2 11.59 11.76 96
#-CH3CeHy 279280 Ci5H12N2O; 11.08 11.16 98
p-CH3C5H4 264—265 C15H12N202 11.16 11.16 98
M-N02C6H4 253-—255 C14H9N304 14.82 14.84 95
* According to the literature [5]: mp 254—255°C.
Table 3
N—N
5-Aryl-2-(p-hydroxyphenyl)-1, 3, 4-oxadiazoles H0C6H4—E\O £—R
R Mp. °C Solvent for Empirical N, % Yield,
P, crystallization formula found ! calcu- | *
lated
CeHs 1563—154* | Methanol CisHigN:O; | 1001 gg9 | 90
1-CHyCsH, 142—143 | Methanol Ci7HiNOs | 9.60| 952| 98
Pp-CH;CsHy 144—145 Methanol Ci17H14N2Os 942 | 952 97
0-NOCsH, 145—146 Methylcellosolve CisHiNasOs [ 1325 1292 %4
#-NO,CeH, 168—170 | Methylceliosolve CiHiiNsOs | 1298 | 12.92] 95
Pp-C2HsO0CCsH, 163—164 Methylcellosolve CioH 16N Os5 8.21 838, 88

* A ccording to the literature [5]: mp 149°C.
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ml of methanol was treated in drops with § ml of 0.2 N caustic soda
solution, and then 1 ml of 20% hydrochloric acid was added. A crys-
talline product deposited that was separated off, dried, and crystal-
lized from methylcellosolve.

The p-hydroxy derivatives of 2, 5-diaryl-1, 3, 4-oxadiazoles con-
sist of colorless crystalline substances sparingly soluble in water and
aromatic hydrocarbons and readily soluble in dimethylformamide and
hexamethylphosphoramide (see Table 3).
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