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ONE-STEP SYNTHESIS OF THERMALLY STABLE SOLID
MOLYBDENUM BLUE USING BORON PHOSPHATE

P. Ratheshkumar', S. Indujal, R. Ravishankar® and P.S. Raghavanl’*
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Padur, Kelambakkam, Chennai-603 103, India
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ABSTRACT

For the first time, thermally stable ‘molybdenum blue’ was prepared in a single step, using boron phosphate. Even
though molybdenum blue was discovered more than a century ago, it has not been studied extensively due to its
instability.  Presence of variable oxidation states of molybdenum makes it more suitable for catalytic
transformations, but fewer reports are available, since, they were generally prepared in solutions. The present
investigation reports the preparation of stabilized molybdenum blue powder using boron phosphate. The sample was
evaluated for its catalytic activity on the transformation of diphenyl sulfide to sulfoxide selectively, and results were
compared with MoO; impregnated analog.

Keywords: Molybdenum Blue, BPO, Stabilized, Polymolybdates, Selective Sulfoxidation.
© RASAYAN. All rights reserved

INTRODUCTION
Polyoxomolybdates are molecules containing molybdenum in high oxidation state, linked by oxygen
atoms forming Keggin type structure'. In the presence of hetero atoms like P, Si, As, etc., they form a
big-sphere type structure containing Mo, 3, or big-wheel type structure containing Mo;s4 or lemon-shaped
cluster (Mosgs). They appear as blue due to partial reduction of Mo"" to Mo" as first observed by Scheele
in 1778"? to be amorphous. The structure of the molybdenum blue allows change of coordination number
on side chain at Mo sites and made up of Mo-O-Mo bond with moderate strength containing terminal —
Mo=O0 sites. In spite of the above said advantages, very less literature is available for exploring catalytic
activity of molybdenum blue’. Generally, molybdenum blue was prepared by partial reduction of an
acidified solution containing molybdates’. Other preparation methods include exfoliation of MoS,
nanotube®, using reducing agents® and microorganisms®. Most of the preparation methods reported in the
above literature lead to molybdenum blue solution, where the catalytic applications are limited. Recently,
the preparation of solid molybdenum blue powder has been achieved by evaporating the aqueous solution
containing the same’; another method involved the electrochemical reduction of sodium molybdate
solution using graphite/platinum electrodes®. The drawbacks of the above process are either they involve
high temperature or time-consuming process or not viable for large scale synthesis of solid molybdenum
blue.

EXPERIMENTAL
The preparation of the stabilized molybdenum blue by BPO, involved mixing of required quantities of
boric acid (99.5%) and ammonium heptamolybdate (99.5%) thoroughly with the help of mortar-pestle, in
presence of 25 ml of 2-propanol. After drying at room temperature, the powder was transferred into a
glass beaker and blended well with calculated quantities of phosphoric acid (85%) to form a paste. The
contents were dried at 120°C for 4 h and the dried mass was powdered and calcined between 150°C and
500°C for 2 h. The deep-blue colored powder sample was labeled as MB(10)BP (number in parenthesis
represents weight % of Mo as MoO;) and Table-1 gives the composition and identification of the
samples. The appearance of the MB(10)BP is shown in Fig.-1.
The synthesis of the impregnated sample involved mixing boric acid and phosphoric acid in the mole ratio
of 1:1 in presence of 25 ml of 2-propanol followed by drying in an oven at 120°C for 4 h.
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ABSTRACT

To established novel 5-oxopyrrolidine-3-carboxylic acid derivatives with improved anti-inflammatory activity. We
are reporting here the synthesis and in-vitro anti-inflammatory evaluation of a series of pyrrolidinone derivatives. A
series of new 5-oxopyrrolidine-3-carboxylic acid derivatives were synthesized from the reaction of 2-(5-((5-
benzoyl-1H-benzo[d][1,2,3] triazol-1-yl) methyl)-2-thioxo-1,3,4-oxadiazol-3(2H)-yl) acetohydrazide with aromatic
aldehydes and succinic anhydride reaction. Anti-inflammatory activity of all the compounds was screened against
MMP-2 and MMP-9, all results are excellent, 3d, 3e, and 3f compounds are quite promising against matrix
metalloproteins (MMPs). All the isolated compounds were characterized by elemental analysis, '"HNMR, “CNMR,
and mass spectral analysis.
Keywords: Synthesis, 5-Oxopyrrolidine-3-carboxylic Acid, Anti-inflammatory Activity.
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INTRODUCTION

Heterocyclic compounds are the important class of molecules for its biologicals function in which
pyrrolidinone hold exclusive because of its lead use.'” Pyrrolidinones are heterocyclic compounds which
show a broad area of biological potency, for example, antibacterial and antifungal.®’ Pyrrolidinones are a
class of 5-membered lactams with a four-carbon ring structure with biological interest.*'* Pyrrolidinones
are substantial molecules that are constructed in many pharmaceutical drug syntheses and active natural
products. One familiar biochemically substantial pyrrolidinone is cotinine and alkaloid discovered in
tobacco that is the predominant metabolite of nicotine.!' Various Famous illustrations of natural products
have the pyrrolidinone subdivision. Pyrrolidinone-having natural products exhibit immensely interesting
biological activities. Lactacystin, e.g., is an organic compound naturally produced by bacteria of the
genus Streptomyces, as was first discovered in 1971."> One more interesting natural product is called
Salinosporamide A, this aquatic natural product is created by the constraining aquatic bacteria Salinispora
tropica and Salinispora arenicola, which are in ocean silt."> Azaspirene is a new angiogenesis inhibitor
that is detached from the fungus Neosartorya sp.'* Substituted 3-pyrroline-2-ones with a 2-pyrrolidinone
subdivision are also of merits in medicinal chemistry as abundant derivatives have demonstrated
momentous pharmacological and biological potency, as, e.g., anti-cancer agents'>'°, antitumours'’, HIV-1
integrase inhibitors'®'’, anti-microbial®’, antibacterial*" and anti-inflammatory*>. The anticipated concern
of substituted pyrrolidinones, different synthetic procedures has been disclosed”™".

Over the past decades, many attempts have been made to identify the structural features® essential for
anti-inflammatory activity. As a result, it is well established that one of the important core fragments is
defined by a nitrogen heteroatomic system, usually cyclic imide, with at least one carbonyl group and
phenyl or alkyl groups attached to the heterocyclic system.”>* The examples of the above-mentioned
structures are pyrrolidine-2,5-dione, pyrrolidin-2-one or imidazolidine-2,4-dione. They are present in the
molecules of both first-generation AEDs such as phenytoin, ethosuximide, and also in newer drugs like
levetiracetam, brivaracetam, and seletracetam (Fig.-1).
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