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Earlier we have studied some chemical transformations of N-aryl-g-alanine derivatives [1, 2]. In the
continuation of the work on the synthesis of new biologically active compounds based on g-alanine deriva-
tives, we have aynthesized some hydrazides of N-arylsulfonyl-S-alanine and converted them to 2-(N-aryl-
sulfonylaminoethyl)-5-phenyl-1,3,4-oxadiazoles. The latter are also interesting objects for biological tests,
since substances having a wide spectrum of physiological action are found among them [3-6]. Intermediate
products in the synthesis of 1,3,4-oxadiazole were: N;-(N-arylsulfonyl-g-~alanyl)-N,-benzoylhydrazines,
which were obtained by acylating hydrazides of N-arylsulfonyl-g-alanine with benzoyl chloride.

The structure of 2- (N-arylsulfonylaminoethyl)-5-phenyl-1,3,4-oxadiazoles was studied on the example
of 2-(N-p-chlorobenzene-sulfonylaminoethyl)-5-phenyl-1,3,4-oxadiazole. Hydrolysis in an acid and alkaline
medium yielded benzoic and N-p-chlorobenzene-sulfonylaminopropionic acids. An IR spectrum of this oxa-
diazole recorded on IKS-22 in Vaseline oil shows two low-intensity bands in the 1580 cm~! region, charact-
erizing valence vibrations of oxadiazole ring, and three intense lines in the 790-720 cm-! region,correspond-
ing to deformation vibrations of the ring, in agreement with the literature data [7]. Inasmuch as the spectra
of oxadiazole obtained by us may show a superposition of band vibrations of the oxadiazole ring and substi-
tuting groups, a comparison was made between the spectra of 2-(N-p-chlorobenzenesulfonylaminoethyl)-5-
phenyl-1,3,4-oxadiazole and starting N;- (N-p-chlorobenzenesulfonyl-$-alanyl)-N-benzoylhydrazine. The
absence of bands characterizing carbonyl group vibrations, as well as data on the thin-layer chromatography
and hydrolysis, suggest that the compounds are 1,3,4-oxadiazoles.

TABLE 1. Hydrazides of N-Arylsulfonyl-S-alanine.

o)
NHOH,CH, CZ

. " Melting Calcu-
R Yield, % P%ié‘é' Found, %| Empirical formula lated, %

H 97,0 | 118,5—9| 17,10 | CoHyyN30,8 17,29
p-Cl 96,7 162—3 11123 CoHy,CIN 0,8 15,14
p-CH, 97,7 96—7 }gﬁg? CyoH15N 4058 16,40
p-I 91,0 |157,5—8 }?gg CoHy,IN 058 11,36
p-NO, 84,0 |181—1,5 531(7;2 CgH,aN 40,8 19,44
p-CH,CONH 92,5 138—9 ig Iz(g) CuHyeN 40,8 18,66
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TABLE 2. N;-(N-Arylsulfonyl-g-alanyl)~N,-benzoylhydrazines

o Q
i
R—@—SOZNHOH@HZC ~NHNH ~5~GyHs

Melting Calcu-
R Yield, % pofnt, Found, % | pmpirical formula lated, %
dég
H 72,0 | 144—5 | 11,78 | CysHN4O.S 12,10
p-Cl 70,0 | 188—9 ngg CysHp4CIN 0,5 11,01
p-CH, 81,6 | 13940 i }Zgg CiHi N5 45 11,38
p-l 87,0 | 213—4 13{:55% Cy ety 6INSO,S 8,90
p-NO, 90,0 | 211—2 131?8 CyoHy 6N 1068 14,28
p-CH,CONH 86,5 | 237—8 }é;gg CaeHzoN (048 13,86
14,00
TABLE 3. 2-(N-Arylsulfonylaminoethyl)-5-phenyl-1,3,4-oxadia~
zoles
N—N
R—Q SOZNHCHrLCHI— (‘)I\ /é'; ~CyHs
o
Melting Calcu-
R Yield, % | point, Found, % Empirical formula lated, %
deg
H 920 | 121—2 | 1335 | CrgHisNgOsS 13,15
p-CHj 777 | 153—4 %?:gg C1aH 1 NO4S 12,28
p-Cl 92,6 | 162—3 Hgg CroHy (CINGO,S 11,85
p-l 95,0 | 1989 léiég CpoH12IN4O,S 9,23
p-NO, 95,0 | 2134 12138 €, 6H1 N ,0;8 14,97
p-CH4CONH 91,0 | 167—8 gii(g CisH1aN 30,8 14,50

Tests of biological activity of hydrazides and their derivatives, carried out at the S. Ordzhonikidze

All-Union Scientific-Research Institute of Pharmaceutical Chemistry, have shown that the hydrazides of N-
p-chloro~, N-p-iodobenzenesulfonyl-S -alanine and of N-p-toluenesulfonyl-S -alanine possess weak activity

with respect to acid-proof saprophyte B; and to tubercle bacilli in birds and man. 2-(N-Arylsulfonylamino-
ethyl)-5-phenyl-1,3,4-oxadiazoles have not shown such activity.

Hydrazides of N-Arylsulfonyl-g-alanine. A mixture of 0.05 moles of methyl ester of N-arylsulfonyl-

E XPERIMENTAL

B -alanine, 0.1 mole of hydrazine hydrate, and 50 ml of ethyl alcohol was boiled on a water bath for 4 h. The
alcohol was removed in vacuo. The resulting hyarazide was purified by recrystallization from alcohol

(Table 1).

N;-(N-Arylsulfonyl-g ~alanyl)-N,~benzoylhydrazines. To a solution of 0.01 mole of hydrazide of N-

arylsulfonyl-£ -alanine in a tenfold excess of dry pyridine was added with stirring 0.01 mole of benzoyl chlo

ride, The temperature was maintained at 50-60°; after cooling, the mixture was poured into 200 ml of cold

water. The precipitate was filtered off and washed with aqueous alcohol until the pyridine odor disappeared,

and the product was then recrystallized from alcohol (Table 2).
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2~(N-Arylsulfonylaminoethyl)-5-phenyl-1,3,4-oxadiazoles. A mixture of 0,005 mole of N;-(N-arylsul-
fonyl-8 -alanyl)-N,-benzoylhydrazine, 0.05 mole of phosphorus oxychloride and 20 ml of dry benzene was
boiled for 3.5 hours. To the cooled mixture was added 100 ml of cold water, and then it was cooled in an
iced bath, The obtained precipitate was filtered off and recrystallized from alcohol (Table 3).

Hydrolysis of 2-(N-Arylsulfonylaminoethyl)~5~-phenyl-1,3,4-oxadiazoles. a. A mixture of 1 g of 2~(N-
p-chlorobenzenesulfonylaminoethyl)~5-phenyl-1,3,4-oxadiazole and 10 ml of concentrated hydrochloric acid
was heated for five hours on a sand bath. Benzoic acid (0.1 g) sublimed in condenser. After cooling, the
solution yielded 0.7 g of N~p~chlorobenzenesulfonylaminopropionic acid, the constants of which agree with
the literature data [8]. Hydrazine was detected qualitatively (by the reduction of silver from an ammoniacal
solution of silver oxide and decolorization of potassium permanganate solution).

b. A mixture of 1 g of 2-(N-p-chlorobenzenesulfonylaminoethyl)~5~phenyl-1,3,4~0xadiazole and 30 ml
of 2% sodium hydroxide solution was heated to a complete disappearance of precipitate. The solution was
cooled and neutralized with hydrochloric acid fo pH 7.0. Yield, 0.82 g of precipitate representing a mixture
of benzoic and N-p-chlorobenzenesulfonylaminopropionic acids. Benzoic acid was removed by sublimation,
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