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Synthesis and antioxidant properties of novel thiosemicarbazide derivatives
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Abstract- Novel derivatives of thiosemicarbazide were synthesized and evaluated for their antioxidant properties.
Starting from readily avallable pyridine-2,5-dicarboxylic acid the title compounds were prepared. The reaction of
carboxylic acid with absolute ethanol afforded the corresponding diethyl pyridine-2,5-dicarboxylate. The reaction of
compound 1 with hydrazine hydrate good ylelded pyridine-2,5-dicarbohydrazide. Refluxing compound 2 with
alkyl/aryl isothlocyanate for 3-8 h afforded 1,4-disubstituted thiosemicarbazides in good yleld (75-90%). The final
compounds showed very high activity (88.16-71.34%) against 2,2-diphenyl-1-picrylhydrazyl free radical at the
concentration of 25 pg/mL while the others showed lower activity.
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Introduction- Synthesis of novel thiosemicarbazide compounds is an Important issue since they are key compounds
used In pharmacology and already present in many medicinal preparations. The ring-closure reactions of
carbohydrazide reactions afforded five-membered heterocycles bearing three heteroatoms such as 1,3,4-
oxadlazoles, 1,3,4-thiadiazoles, and 1,2 4-trlazoles [1). The chemistry of 1,2,4-triazoles and their heterocyclic
derivatives has gained notable attention due to their biological importance [2). For Instance, a large number of
derivatives of thiosemicarbazide have been shown interesting drug candidates such as anti-inflammatory, CNS
stimulants sedatives, antianxiety, antimicrobial agents [3,4] and antimycotic activity like fluconazole, intraconazole,
voriconazole [5).

Besides these noteworthy biological applications, carbohydrazides are also of great utility in synthetic organic
chemistry, for example, these compounds can undergo different types of reaction to yleld other heterocyclic
compounds in the present of varlous reagents, eg, 1,24-trlazoles, thiazolotriazoles, triazolothiadizoles,
triazolothiazepines, and triazolothiadiazines. For the synthesis of the target compounds, the reaction sequences are
outlined in Scheme. Dimethyl pyridine-2,5-dicarboxylate (1) was synthesized by the reaction of pyridine-2,5-
dicarboxylic acid with absolute methanol in presence of H,50;. The fusion of 2,5-bis-pyridine compound 2 with
hydrazine hydrate afforded pyridine-2,5-dicarbohydrazide (2) in good yields. The treatment of compound 2 with
isothlocyanates gave thiosemicarbazide derivatives (3a-e), respectively, in nearly quantitative ylelds. Crystallization
solvents, melting points, yields%, and all spectral data of the compounds are given in experimental section.
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Scheme. The reaction sequences for the synthesis of the target compounds
Results and discussion- Thiosemicarbazides and their derivatives substituted with active functional groups are
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