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Fifteen new 3-arylaminomethyl-S-(2-hydroxy-3,5-dibr0mophenyl)-l,3,4-oxadiazole-2-thiones were synthesiz-
ed and characterized by their sharp melting points, elemental analyses and ir spectra. These substituted ox-
adiazolylthiones were evaluated for their enzyme inhibitory activity. All compounds inhibited in wvitro
monoamine oxidase and succinate dehydrogenase activity of rat brain homogenates. The degree of
monoamine oxidase inhibition ranged from 59-93% at a final concentration of 1 X 10°* M whereas the in-
hibition of succinate dehydrogenase was 49-100% at a final concentration of 5 x 10 M.

J. Heterocyclic Chem., 19, 29 (1982).

Variety of compounds including 1,3,4-oxadiazoles have
been shown to possess central nervous system depressant
activity (1). These 1,3,4-oxadiazoles have also been shown
to exhibit analgesic (2,3), muscle relaxant (4), and tran-
quilizing properities (5). In earlier studies some mannich
bases of 5-substituted phenyl-1,3,4-0xadiazole-2-thione
have been reported to possess central nervous system
depressant activity (6). These observations prompted syn-
thesis of some mannich bases, 3-arylaminomethyl-
5-(2-hydroxy-3,5-dibromophenyl)-1,3,4-oxadiazole-2-
thiones, by condensation of 5-{(2-hydroxy-3,5-dibromo-
phenyl)-1,3,4-0xadiazole-2-thione with an appropriate
amine as possible central nervous system depressants. The
ability of central nervous system depressants to possess en-
zyme inhibitory effectiveness led to the evaluation of these
compounds for their effects on monoamine oxidase and
succinate dehydrogenase activity of rat brain homogen-
ates.

Materials and Methods.
Methyl 3,5-Dibromeosalicylate.

The preparation was carried out according to the
method reported earlier (7). Ice-cold solution of bromine
(5.3 ml) in glacial acetic acid (20 ml) was added slowly in
small portions to an ice-cold solution of methyl salicylate
(9.1 ml) in glacial acetic acid (30 ml) with thorough shak-
ing. Bromination was carried out at room temperature for
1 hour. The reaction mixture was cooled in ice and poured
into an excess of ice-cold water. A bulky white precipitate
of methyl 3,5-dibromosalicylate was obtained along with a
small quantity of methyl 5-bromosalicylate. The precipit-
ate was filtered and dried (yield 90%).

This crude product (0.08 mole) in glacial acetic acid (30
ml) was again subjected to bromination with 1.7 ml of
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bromine in glacial acetic acid (20 ml). This gave a precipit-
ate of only methyl 3,5-dibromosalicylate which was filter-
ed, dried, and recrystallized from aqueous methanol into
colorless needles, mp 146° yield 80%.
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Table 1

Physical Constants of
3-Arylaminomethyl-542-hydroxy-3,5-dibromophenyl)-1,3,4-0xadiazole-2-thiones

Br OH

ll\:——Nl—CHZ—R
QC\O/FS
Br
Compound R Melting Molecular Yield Analysis
No. Point Formula % Calculated Found
°C C H N C H N
1 —HN@ 134 C.sH,,Br,N,0,S 60 3938 240 919 3908 239 901
Cl
2 -HN@ 190 C,sH,0Br:CIN,0,S 64 3662 203 854 3651 206 843
Cl
3 -HN@ 125 C.sH,Br,CLN,0,S 60 3422 171 798 3410 166  7.88
Cl
CH3
4 . @ 140 CieH,5Br,N,0,8 50 4076 276 891 4081 281 889
5 —HN@CH5 110 C.6H,;Br;N,0,S 55 4076 276 891 40.66 272 883
OCH3
6 _HN© 118 CyH,;Br,N,0,5 60 3942 266 862 3933 258 852
OCH3z
7 -HN@ 205 CiH,;Br;N,0,S 50 3942 266 862 39.00 261 860
8 '”“@“”3 110 C.oH,;Br,N,0,8 64 3042 266 862 3940 263 858
T 0coHs
9 —HN© 80 C,,H,sBr;N,0,5 60 4071 299 838 40.63 301  7.93
10 -Hw@ocsz 150 C.,H,sBr,N,0,S 65 4071 299 838 40.67 289 827
11 “”< > 115 C..H,sBr;N;0,8 76 3741 334 935 3732 326 930
12 ‘”QCZ”S 148 C,H,,Br,N,0,S 65 4025 398 880 40.18 3.84 879
13 -N 0 235 C.;H,;BrN,0,S 50 3458 288 931 3461 292 899
_/
14 —y@ 132 C.6H,;Br,N;0,S 70 4076 276 891 4081 266 882
CH3
15 _NO 117 C.,H,sBr,N,0,S 65 4206 309 865 4198 3.08 846
i
CoHg

3,5-Dibromosalicylhydrazide. To the cold solution was added a few ml of dilute acetic

Methyl dibromosalicylate (0.015 mole) was dissolved in  acid when a voluminous white solid mass was obtained.
methanol (40 ml) and hydrazine hydrate (5 ml, 60%) was  The crude product thus obtained was filtered, washed with
added. The mixture was refluxed on a water bath for 20  methanol, and crystallized from hot water, mp 217° dec,
minutes. The solution was diluted with water and cooled.  yield 80%.
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5-(2-Hydroxy-3,5-dibromopheny1)-l,3,5-oxadiazole-2-
thione.

Following the method of Young and Wood (8) a mixture
of 3,5-dibromosalicylhydrazide (0.2 mole), potassium hydr-
oxide (0.2 mole), carbon disulfide (40 ml), and ethanol (200
ml) was heated under reflux until the evolution of
hydrogen sulfide had nearly stopped. The excess of the
solvent was removed by distillation and the residue was
dissolved in water and acidified with dilute hydrochloric
acid. The resulting oxadiazolylthione was collected by
filteration, washed with water, and dried. The product was
recrystallized from ethanol, mp 240°, yield 70%.

3-Arylaminomethyl-5-(2-hydroxy-3,5-dibrom0phenyl)-
1,3,4-oxadiazole-2-thiones.

The method of Ram, et al., (6) was followed for the syn-
thesis of these compounds. To a mixture of ethanolic solu-
tion of 5-(2-hydroxy-3,5-dibr0mophenyl)—l,3,4--oxadiazole-
2-thione (0.01 mole) and formaldehyde (0.015 mole, 40%),
was slowly added with stirring an ethanolic solution of
suitable amine (0.01 mole). The reaction was stirred for an
hour and left overnight in a refrigerator. The solid mas ob-
tained on cooling was filtered, washed with cold ethanol,
and dried. All these reactions were routinely monitored by
thin layer chromatography. The various 3-arylamino-
methy-5-(2-hydroxy-3,5-dibromophenyl)—1,3,4-oxadiazole-2-

Table 11
Monoamine Oxidase and Succinate Dehydrogenase Inhibitory
Properties of 3-Arylaminomethyl-5{2-hydroxy-3,5-dibromophenyi}1,3,4-
oxadiazole-2-thiones in Rat Brain Homogenates
Br CH

fl\f—S:CHZ—R
Oy =8

Br

Compound Percent Inhibition (a)
Monoamine Oxidase Succinate Dehydrogenase
Activity Activity
(1 x 10* M) 5 x 10° M)

1 60.0 48.5
2 62.5 66.0
3 67.0 100.0
4 58.5 80.0
5 67.0 45.0
6 93.0 100.0
7 82.0 22.5
8 84.0 68.5
9 80.0 68.0
10 81.0 60.0
11 79.5 69.0
12 83.0 81.0
13 92.0 59.0
14 60.5 66.0
15 60.0 69.0

(a) The values reported as percent inhibitaion are mean values of two
separate experiments done in duplicate. The test compounds were
dissolved in propylene glycol and the assay procedures are as recorded in
the text.
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thiones reported in Table I were recrystallized from
ethanol and characterized by their sharp melting points,
elemental analyses and infrared spectrum.

Biological Studies.

Adult albino rats weighing approximately 100-150 g
were killed by cervical dislocation. The brain was
dissected out, the adhering tissue and the blood was clean-
ed off and kept in ice bath until homogenization. The
brains were homogenized in 0.25 M sucrose using a
Potter-Elvehjem homogenizer under cold conditions. The
enzyme inhibitory activities of these compounds were
determined using brain homogenates as the source of en-
zymes.

Determination of Monoamine Oxidase Activity.

The spectrophotoflorometric method using kynuramine
as the substrate was used for the determination of mono-
amine oxidase activity (9). The 4-hydroxyquinoline formed
during oxidative deamination of kynuramine followed by
the spontaneous cyclization of the deaminated product
was measured as an index of the enzyme activity.

The reaction mixture in a final volume of 2.0 ml con-
tained 1.0 ml of phosphate buffer (0.5 M, pH 7.4), a
suitable aliquot of the enzyme preparation, 20.0 ug of
kynuramine, the compound to be tested at a final concen-
tration of 1 X 10-* M and water. The reaction was in-
itiated by the addition of the substrate after a preincuba-
tion period of 10 minutes. After an incubation of 30
minutes, at 37° C, in a water bath, the reaction was stop-
ped by the addition of 1 ml of trichloroacetic acid solution
(10%, wiv). The precipitated proteins were separated by
centrifugation at 700 X gravity for 10 minutes and 1 ml of
the clear supernatant was added to 2 ml of sodium hydrox-
ide and the fluorescence was measured in an Aminco
Bowman Spectrophotofluorometer using an activating
light of 315 nm with a fluorescence wavelength of 380 nm.

Determination of Succinate Dehydrogenase Activity.

Succinate dehydrogenase activity was determined using
sodium succinate as the substrate by following the spec-
trophotometric method of Slater and Bonner (10).

The reaction mixture in a final volume of 2 ml contain-
ed 0.4 ml of phosphate buffer (0.5 M, pH 7.2). 0.4 ml of
potassium ferricyanide solution (0.01 M), 0.2 ml of sodium
cyanide (0.1 M), a suitable aliquot of brain homogenate,
0.1 ml of sodium succinate (0.1 M), the test compounds to
be tested, and water. The reaction was started by the addi-
tion of the substrate after a preincubation of 10 minutes at
37° C in a water bath. After incubation for 30 minutes, the
reaction was stopped by the addition of 2 ml of trichloro-
acetic acid solution (10%, w/v). The contents of the reac-
tion mixture were centrifuged at 700 X gravity for 10
minutes and the optical density of the clear supernatant
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was observed at 400 my using Hitachi Perkin-Elmer UV-
VIS spectrophotometer.

All substituted 3-arylaminomethyl-5-(2-hydroxy-3,5-di-
bromophenyl)-1,3,4-0xadiazole-2-thiones inhibited mono-
amine oxidase activity of rat brain homogenates when us-
ed at a final concentration of 0.1 mM. In the present study
compound 1, without any substituent at the phenyl
nucleus, showed 60% inhibition. Introduction of a substi-
tuent in the phenyl nucleus, in general, was found to in-
crease the degree of monoamine oxidase inhibition with
the exception of o-methyl substituted compound (4).
Substitution of a methoxy group at the ortho (compound
6), meta (compound 7), and para (compound 8) positions
increased the precent degree of inhibition to 93, 82, and
84, respectively. Such an increase was also reflected by in-
troduction of an ethoxy-substituent at ortho (compound 9)
and para (compound 10) where 80% and 81 % inhibition,
respectively, of monoamine oxidase was observed. Intro-
duction of halogen (compounds 2 and 3) and methyl
substituent (compound 3) although increased the in-
hibitory effectiveness which, however, was not of a high
order. On the other hand, use of N-methylamine (com-
pound 14) and N-ethylamine (compound 15) during forma-
tion of these Mannich bases was found to have no effect on
their ability to inhibit monoamine oxidase as compared to
the degree of inhibition observed with compound 1.
However, it was interesting to note that replacement of the
phenyl nucleus with a heterocyclic moiety like piperidine
(compound 12) and morpholine (compound 13) significant-
ly increased their ablity to inhibit monoamine oxidase
which was reflected by 80%, 83%, and 92% inhibition,
respectively.

All substituted oxadiazolylthiones inhibited succinate
dehydrogenase activity of rat brain homogenates and the
degree of inhibition ranged from 23-100%. The effect of
the introduction of substituent in the phenyl nucleus, in-
creased degree of inhibitory effectiveness in all com-
pounds with the exception of para-methyl (compound 3),
meta-methoxy (compound 7) substitution which showed
45% and 23% inhibition, respectively, as compared to
49% inhibition observed with the parent compound 1 with
unsubstituted phenyl nucleus. Maximum inhibition ob-
served with compound possessing chloro substituents at
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both ortho-positions (3) and ortho-methoxy substituent (6)
in the phenyl nucleus. The replacement of the phenyl
nucleus with a heterocyclic moiety also increased suc-
cinate dehydrogenase inhibitory activity. The degree of in-
hibition with piperidine (compound 11), 4-ethylpiperidine
(compound 12), and morpholine (compound 13) observed
was 69%, 81%, and 59%, respectively. Contrary to their
ability to inhibit monoamine oxidase where no change was
observed it was found that compounds 14 and 15 produc-
ed greater degree of inhibition of succinate dehydro-
genase of 66% and 69%, respectively, as compared to
49% inhibition observed with compound 1.

These results have failed to provide clear-cut structure-
activity relationship of substituted 3-arylaminomethyl-
5-(2-hydroxy-3,5-dibromophenyl)-1,3,4-0xadiazole-2-
thiones with respect to their ability to inhibit monoamine
oxidase and succinate dehydrogenase activity of rat brain
homogenates. In addition, no correlation was observed
between monoamine oxidase and succinate dehydogenase
inhibitory properties of these substituted oxadiazolyl-
thiones.
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