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ABSTRACT Hexavalent oxide derivatives of bis(2-pyridyl)/2-pyridyl aryl selenides are anticipated as a
new class of biological active compounds due to the presence of pyridine ring, that act as essential building
blocks for numerous biological functions. Thus, the development of new methodologies for the synthesis
of this class of compounds represents a prime endeavor in synthetic chemistry. A variety of 2-pyridyl aryl
selenones has, therefore, been synthesized through N-protected oxidation of corresponding 2-pyridyl aryl
selenides. Oxidation of the prepared selenides was carried out using potassium permanganate, a powerful
oxidizing agentin glacial acetic acid as solvent by stirring at room temperature. The completion of the reaction
was confirmed with the chromatographic method such as thin layer chromatography. The reaction mixture
was neutralized with saturated solution of sodium bicarbonate and extracted with dichloromethane, which
on evaporation of solvent and recrystallization resulted into the synthesis of titled white crystalline solid
bis(2-pyridyl)/2-pyridyl aryl selenones. All these newly synthesized unknown selenones were characterized
analytically, thermo gravimetrically analysis, and through nuclear magnetic resonance, infrared, mass
spectrometry, and crystallography. X-ray crystal analysis of bis(2-pyridyl)/2-(3-methylpyridyl) phenyl
selenones was performed which reveals the monoclinic structure with P21/c for 2-(3-methylpyridyl) phenyl

selenone whereas triclinic with P-1 space group for bis(2-pyridyl) selenone.
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INTRODUCTION

Organoselenium chemistry is making headways in diverse
areas ranging from organic synthesis! to coordination
chemistry®? and material sciences.®! The versatility of
reactants and reagents based on elemental selenium has led
to the rapid development in chemistry of organoselenium
compounds.*® In the present studies, many of the
transformations revolve around the oxidation of bivalent
selenides to the corresponding monoxide intermediates, that

is, tetravalent selenoxide. These selenoxides have been used
as intermediates in facile eliminations,’® proceed with syn
stereospecificity,[” in Purmmerer- typel® and Sigmatropic
rearrangements,® for the preparation of chiral alcohol,2% in
catalytic green chemistry.[!

Compared to the well documented chemistry of tetravalent
selenoxides, hexavalent oxide derivatives of aryl/alkyl
selenides have received much less attention and there is no
convenient method for their preparation.l'? Preparation of
selenones is known to require highly vigorous conditions.™*
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(b
Figure 3: Cubic crystal packing of (a) 2-(3-methylpyridyl)
phenyl selenone (b) bis(2-pyridyl) selenone with O...H
intermolecular interactions

obtained by dissolving small amount of compounds
individually in minimum quantity of solvent mixture of
chloroform and carbon-tetrachloride (1:1, v/v) by slow
evaporation of solvent at room temperature. Suitable,
with well-defined shape, crystal of both above mentioned
selenones was chosen from crop of crystals and mounted
on glass fiber separately. Data sets were collected for cell
determination and intensity data collection. The structures
were resolved by direct methods and refined by full-matrix
least squares method using SHELX-97 (Sheldrick 2008)
program package. All hydrogen atoms were included in the
refinement at geometrically ideal positions and refined with
ariding model. The MERCURY package and the ORTEP for
Windows program were used for generating the structures.

Synthesis of bis(2-pyridyl)/2-pyridyl aryl selenones

1.0 mmoles of bis(2-pyridyl)/2-pyridyl aryl selenides
was taken in 10.0 mL of glacial acetic acid and potassium
permanganate (0.55 g, 3.5 mmol) was added to the above
solution in small portions with stirring that was carried out
at room temperature and the completion of the reaction
was confirmed by TLC. Once the reaction was complete,
the reaction mixture was neutralized with excess of
saturated solution of sodium bicarbonate and extracted
with dichloromethane (4 x 25 mL). The organic layer was
washed with water and dried over anhydrous sodium sulfate.
The solvent was removed under reduced pressure to afford
corresponding selenones which were recrystallized from
solvent mixture of chloroform and carbon tetrachloride
(1:1, v/v) to yield pure fine crystals of selenones in excellent
yields [Scheme 1].

CONCLUSIONS

We have reported a one pot general, convenient, and
economical methodology for the synthesis of bis(2-
pyridyl)/2-pyridyl aryl selenones through oxidation of
corresponding selenides with potassium permanganate in
glacial acetic acid. The structures of all the newly synthesized
selenones have been elucidated using elemental analysis, *H,
13C, 77Se NMR spectroscopy, IR, and mass spectrometry in
conjunction with single-crystal X-ray crystallography.
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