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ABSTRACT

A number of heterocyclic compounds was synthesized from the reaction of
methyl benzoate (1) with hydrazine hydrate in the presence of alcohol to give phenyl
hydrazide (2).The phenyl hydrazide (2) had been treated with various aromatic
aldehydes in absolute ethanol yield corresponding Schiff bases (4a — g), and these
compounds were treated with acetic anhydride to give (5a — g).Phenyl hydrazide (2)
was treated with Carbon disulfide in alcoholic Potassium hydroxide solution to give
(3) and the reaction of (3) with hydrazine hydrate give substituted -1, 2, 4- triazole
(6). Finally the reaction of (3) with various Aryl halides in the presence of alcoholic
Potassium hydroxide solution gave substituted -1, 3, 4- Oxadiazole -2- Aryl thioether
(7a — g).The synthesized compounds were identified by physical, chemical and
spectroscopic data.

Introduction:

The five membered ring heterocyclic compounds
have been studied by many researchers because of
chemical and variable biological effects®. 1,3,4-
Oxadizoles and thiadiazoles represent an important
class of heterocyclic compounds that have many
applications in the daily life® as exhibit bactericidal,
agricultural®4), antimalarial, antiflammatory,
insecticides ~ compounds®®, antitubercular®,
hypertensive®, hypoglycemic®, analgesic,
anticonvulsive®?, insecticidal®b), antiemetic
diuretic®®, muscle relaxant, herbicide®®, moreover
derivatives from oxadiazole which containthioamide
group CNS. Its importance lies in removing the
poisons in much of medicine used by human beings®?.

Experimental:

Uncorrected melting points were determined
using an electro thermal 9300 digital melting point
apparatus, FT-IR spectra were recorded on 8500s
shimadzu FT-IR Japan spectrophotometer on
potassium bromide pellets, reaction progress were
monitored by the T. L. C. technique.

Synthesis of ester (1):

The ester prepared following a reported
procedure (1) the structure of the ester was confirmed
by IR spectral and physical properties.
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Synthesis of phenyl hydrazide (2) (10):

A mixture of methyl benzoate (1) (0.01 mole, 1.5
gm) in (50ml) ethanol absolute was added to (99%)
hydrazine hydrate (0.025 mole, 2.5ml) and the reaction
mixture was refluxed for (3hrs), after cooling the solid
material precipitated was filtered, washed with
ethanol, dried and crystallized from ethanol gave
phenyl hydrazide (yield 90%) m.p (113-115Co) lit.
(114-115Co).

Synthesis of 5-Phenyl -1,3,4- oxadiazole-2-thiol (3)
(5):

To asolution of phenyl hydrazide (0.01 mole,
1.5gm) and KOH (0.01mole) in ethanol (30ml) CS2
(6ml) was added . The resulting mixture heated under
refluxe till the evaluation of H2S was stopped (over
night). The excess solvent was removed and the
residue was washed with water, dried and
recrystallized from ethanol gave the product yield
(85%) m.p (221-222Co), (lit.222 Co).

Synthesis of substituted benzylidene phenyl
hydrazide (4a-g) (12):

A mixture of phenyl hydrazide (2) (0.01mole,
1.5gm) and approprate subs. Aromatic aldehydes in
absolute ethanol (50ml) was heated under refluxed for
(2hrs). The solid obtained was filtered and
recrystallization with suitable solvent . The physical
properties of the synthesized products are listed in
table (1).
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Synthesis  of  2-Aryl-3-acetyl-5-phenyl-1,3,4-
Oxadiazole (5a-g) (9):

A mixture of compounds (4a-g) (0.002 mole) and
acetic anhydride (10 ml) was refluxed for (2hrs). After
cooling the reaction mixture was poured into crushed
ice and stirred vigorously until the oil become solid
which was then filtered off and recrystalized from
suitable solvent to give (5a-g). The physical properties
of the synthesized are listed in table (2).

Synthesis of 4-Amino-5-phenyl-1, 2, 4-triazole-3-
thiol (6) (1):

A mixture of substituted Oxadiazole (3) (0.005
mole, 0.9 gm) and hydrazine hydrate (99%) in ethanol
absolute (20 ml), was refluxed for (6hrs). The solvent
was evaporated under reduced pressure. The residue
was filtered off, washed with water, dried and
recrystallized from ethanol — water. m.p (199 — 200
°C) Yield (80 %).

Synthesis of thioether(5) (7a-g):

To a solution of compound (3) (0.003 mole) in
Ethanol (30ml) was added KOH (0.399 mole) and
substituted benzyl chloride (0.003 mole). The resulting
mixture was refluxed for (2hrs). Aftercooling it was
filtered and recrystallization with suitable solvent. The
physical properties of the synthesized are listed in
Table (3).

1
Ph— C-NHN= CH—@

Table (1) :- The Physical and (I.R) spectroscopy
properties of the compounds (4a-g).
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Table (2) :- The Physical and (1.R) spectroscopy
properties of the compounds (5a-g).
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Table ( 3) :- The Physical and (1.R) spectroscopy
properties of the compounds (7a-g).
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Results and Discussion:

Phenyl hydrazide was prepared fromthe reaction
of methyl benzoate and hydrazine hydrate(2) asshown
in (scheme 1). The structure of the compound (2) have
been identified by it's melting point (113 - 1150C) lit.
(113 -114 0C). IR Spectra showed two bands at (3290
and 3210 cm-1) of a symmetric and symmetric (N —
H) stretching and (1660 cm-1) to (C=0) amide
stretching vibrations.

The 5 —phenyl -1, 3, 4 — oxadiazole — 2 — thiol
(3) have been prepared by the cyclization reaction of
the phenyl hydrazide (2) with carbon disulfide in the
presence of Potassium hydroxide in absolute ethanol.
The IR spectra of this compound showed strong band
at (1608 cm-1) assigned to (C=N) stretching and
strong band in the range (1298 — 1070 cm-1) assigned
for (C— O -C) cyclicgrouping and bands at (1180 cm-
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1)and (3413-3234cm-1)dueto (C = S) and (NH)
stretching vibration respectively.

Reaction of phenyl hydrazide with different
aromatic aldehydes afforded the addition dehydration
hydrazone products (4a—g). The formation of these
condensation products was confirmed by physical
properties and spectral analysis. The IR
characterization data are showed strong band in the
region (1615- 1635 cm-1) due to stretching vibration
(C=N). The synthesized compounds (5a — g) have
been characterized by their physical and spectra data.
IR spectra showed absorption band (1650 -1750 cm-1)
due to (C=0) amide stretching vibration and
appearance of a band at (1280 cm-1) for (C-O-C)
cyclic grouping in oxadiazole ring, as showed in
Table(2).

The resulting substituted — 1, 3,4 — oxadiazole (3)
was treated with hydrazine hydrate to give 5 — phenyl
—4—amino 1, 2,4 —triazole (6). The IR spectral data
was showed absorptionat (3320 cm1, 3355 cm-1)due
to (NH), a band at (1640 cm-1) due to (C = N) and
(1180 cm-1) due to (C =S) of thion form.

Finally oxadiazole derivatives (7a — @) was
synthesis by their reaction with substituted benzyl
chloride (or bromide) in the presence of ethanolic
potassium hydroxide, the compounds (7a — g) shows
the appearance of (C — H) absorption band at (2920 —
2939 cm-1) which was utilized to confirm the
formation of benzyl thioderivatives. The spectrum
showed the disappearance of the band at (2580 cm-1)
assigned to (S — H) stretching and a bands at (1070
cm-1) due to (C — S) stretching also the spectrum
showed a typical absorptions of oxadiazole ring endo
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cyclic (C—0-C)at (1280 cm-1) and absorption band
of (C=N) near (1617 cm-1) see Table (3).
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