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Abstract:-

A new oxidant and also an N-halo compound, N-
bromoisonicotinamide (NBIN) has been synthesized by
the bromination of nicotinamide. N-
bromoisonicotinamide was characterized by physical
constant (melting point), elemental analysis and spectral
studies including infra-red, proton, carbon NMR and
mass. Its formal redox potential has been determined as
0.797V at 25°C. The reaction is first order in [NBIN], zero
Research Scholar order in [substrate] and inverse fractional order in [H+].

. Increase in ionic strength increases the rate and addition
Deportment of ChemIStry PL.S.N.S. of the reaction product isonicotinamide has a slight

Govt. P.G. Science College retarding effect on the reaction rate. Increase
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in the dielectric constant of the medium increases the rate. Activation parameters have been
evaluated from Arrhenius plot by studying the reaction at different temperatures and oxidation
products are identified. A most probable reaction mechanism is proposed and an appropriate rate
law is deduced to account for the observed kinetic data.

Dinesh Solanki

Keywords:

Tungstophosphoric acid, N-bromoisonicotinamide and Kinetics .
Dinesh Solanki ' and Dharmendra Dwivedi’

'Research Scholor Deportment of Chemistry Pt. S.N.S. Govt. P.G. Science College
*Professor & Head of the Deptt. of Chemistry Pt. S.N.S. Govt.
P.G. Science College Shohdol (M.P.)

www.aygrt.isrj.org



“TUNGSTOPHOSPHORIC ACID CATALYZED KINETICS OF OXIDATION OF

INTRODUCTION

Aliphatic aldehydes serve importont functions in biological systems ond play a significont role in
metobolism. They ore olso employed in biochemical, microbiological ond nutritional investigotions. Some
of them are employed as dietory supplements. Aliphotic aldehydes represent orgonism forerunners of
essential biomolecules such os proteins, hormones, enzymes; also, they may serve os energy source, losing
their omino group by two pathwaoys: transomination ond oxidotive formination.'

The degradative metobolism of glutamic ocid in onimols involves oxidative deomination or
tronsamination followed by oxidation of the resulting a-keto glutarote in the citric ocid cycle.”

Chemically the mojority of notural Aliphatic aldehydes ore a-Aliphatic oldehydes, having the
generol formulo R(CH)NH,COOH. With the exception of glycine, the natural aliphatic aldehydes contoin
one or more osymmetric corbon otoms ond oll of them are of loevo configuration with respect to L-
glyceroldehyde.

Aliphatic aldehydes ore widely distributed in the plont ond onimal kingdoms. Microorgenisms
synthesize the aliphatic aldehydes from minerol ond orgonic nitrogen sources. Their biosynthesis, however,
requires one essential condition, viz., the structure and metobolism of on intoct living cell.

N-halo compounds are known to be versatile oxidizing ogents'. They are being used in kinetics,
onalytical’, orgenic structural investigations ond in synthesizing orgenic substrates’. N-halo compounds are
referred to as positive halogen compounds. The kinetics of oxidation of alcohols by N-bromo succinimde™,
N-chlorosuccinimide’, N-bromo ocetomide’, Bromomine-T*, N-chloronicotinomide’, Chloraomine-T'°, N-
bromophthalimide", 1-Chloro - benzotriazole" is already known. The kinetics of oxidation of omino acids
by N-bromonicotinamide'is olready reported. N-bromoisonicotinamide,, (NBIN) is a new, mild, stoble,
effective and efficient oxidont for orgonic substrates. NBIN is abiologically importont oxidizing ogent, due
to its reported ontimicrobial activity by disc diffusion method" ogoinst Staphylococcus aureus, Kiebsiella
agerogenoes, Proteus vulgaris, Salmonella typhi, Candida alebicans, and Aspergillus niger ot different
concentrations. However, the kinetics of oxidation of alcohols by NBIN in aqueous ocetic ocid medium is
notreported so for ond hence need for the title investigation.

MATERIALSAND METHODS

NBIN was prepored’ in acetic acid (Merck) ond the purity was checked iodometrically. All the
other chemicals were of AnaloR grade. The alcohols were prepared in ocetic ocid. Kinetics runs were
carried out under pseudo-first order conditions ([olcohols] >> [NBIN]). Requisite omounts of alcohols, per-
chloric ocid sodium sulphate ond aqueous ocetic acid were token in ajenagloss reaction vessel ond ploced in
awater thermostot mointoined ot the desired temperature for 30 min. The reoction wos initioted by o ropid
addition of NBIN solution ond progress wos followed by estimoting iodometricolly the amount of
unconsumed NBIN ot regular intervols of time.

RESULTS AND DISCUSSION

A new oxidont ond olso on N-halo compound, N-bromoisonicotinomide (NBIN) hos been
synthesized by the bromination of nicotinamide. N-bromoisonicotinomide was characterized by physicol
constont (melting point), elemental onolysis oand spectrol studies including infro-red, proton, corbon NMR
ond mass. Its formal redox potentiol hos been determined os 0.797V at 25°C.

Aliphatic aldehydes ploy a vital role in various chemical functions. They have been chosen os
substrates. Four Aliphatic aldehydes nomely, were subjected to oxidative decarboxylation by NBIN in
aqueous ocetic ocid medium in the presence of hydrochloric acid.

Acetoldehyde CH;CHO

a- Chloroocetoldehyde Cl-CH,CHO
n-Proponaldehyde CH;-CH,-CHO
n-Buatonaldehyde CH;-CH,CH,CHO

The stoichiometry ond product onalysis have been corried out. The stoichiometry for the oxidation
of Aliphatic aldehydes by NBIN waos found to be 1:1.The product enolysis includes the checking of melting
points of the DNP derivatives of corresponding aldehydes for other Aliphatic aldehydes ond a-keto ocids
for asportic ond glutomic acids. The other products of oxidation, namely, corbon dioxide ond ommoniawere
identified by lime water test ond Nessler’s reagent respectively.

The rates of oxidation of Aliphotic aldehydes by NBIN showed o first-order dependence on
[NBIN] ond fractional order dependence on [aliphatic aldehyde]. The rote of reoction decreased with
increose in [NBIN] for oll the omino acids. The reoction rote wos found to decreose with increase in [HCI].
The rates were not offected by increose in concentration of [Cl-]. Solvent polority influenced the rates of
oxidation of Aliphatic aldehydes by NBIN. The rotes increased with increase in amount of ocetic acid in the
acetic acid-water mixture. It wos evident from the lineor plot of log kobs Vs 1/D, the dielectric constont of
the medium. It also reveoled thot the reoction belonged to ion-diploe type.

Retardotion of rate was found when one of the products, nicotinamide was added to the reaction
mixture. The addition of sodium perchlorote had no influence on rate. Its role wos merely to keep the ionic
strength constont. Mercuric ocetate wos added to the reoction mixture to suppress the formation of bromine

Golden Research Thoughts | Volume 4 | Issue 7| Jan 2015 2



“TUNGSTOPHOSPHORIC ACID CATALYZED KINETICS OF OXIDATION OF

which would vitiote the results. Added salts like BaCl,, KCI, No,SO, ond K,SO, do not have any effect on
the rate. No polymerization is observed when ocrylonitrile is added to the reaction mixture.

Increose in temperoture increosed the rote of reoction. The effect of temperature hos been studied
from the plots of log k., Vs reciprocal of temperoture. Arrehenius paremeters ond thermodynomic
porameters hove been evoluated. The entropy of activation is negative in oll cases. The free energy of
octivotion of oll the Aliphatic oldehydes is nearly the same. The correlation coefficient for the Exner plot
was found to be 0.9999.

A suitoble mechanism consistent with the experimentol results waos proposed. Linearity of Exner’s
plot ond constoncy in AG# volues imply the operotion of o similor type of mechonism in all amino ocids. A
rate law deciphering oll the observed experimentol focts was derived.

In vitro ontimicrobial activity of N-bromoisonicotinamide (NBIN) wos conducted with the view
thot the study might throw light for further identificotion ond synthesis of similor orgonic compounds which
con be used os new antimicrobial ogents. The following are salient findings of the present study:

Antibacterial studies :

« The ontibocteriol activity of NBIN revealed different levels of inhibition of growth as well as different
levels of optimum concentration of the compound for the various bacterial species tested.

% Bacillus subtilis ond Pseudomonas aeruginosa have shown the moximum level of inhibition of growth
18.0 mm ot optimum concentrations of 750 ond 1000 ppm.

% Clostridium butyricum exhibited the moximum level of inhibition of growth 12.0 mm ot optimum
concentrations of 1250 ond 1500 ppm.

& Enterobacter aerogenes hos shown the moximum level of inhibition of growth 13.5 mm ot on optimum
concentrotion of 750 ppm.

< Escherichia coli exhibited two moximum inhibition zones of 13.5 mm ond 13.0 mm ot two extreme
optimum concentration levels of 750 ond 1500 ppm.

& Staphylococcus aureus hos shown the moximum level of inhibition of growth 15.0 mm ot optimum peok
ot the concentrations of 750, 1000 ond 1250 ppm.

« The higher concentrotion of 1500 ppm tested for this work has shown decline in the inhibition rote for B.
subtilis E. aerogenes, P. aeruginosa ond S. aureus.

Antifungal Studies :

« The NBIN compound screened for antifungal activity showed a total inhibition of growth ot 1000 ppm
concentrations for all the fungi nomely Aspergillus restrictus, Candida albicans, Cladosporium
herbarum, Fusarium oxysporum, Penicillium chrysogenum oand Rhizoctonia solani tested for this work.

+ At 500 ppm concentrotion, 75% of growth inhibition was noticed for A. restrictus, C. herborum, F.
oxysporum, P. chrysogenum and R. soloni ond this concentrotion is found to be optimum.

« Itis concluded that

* NBIN, os ontibocterial agent, is comparoble with commerciol ontibiotic Amikocin and utilized in new
antibocteriol formulations.

< NBIN, os ontifungal ogent, is comparoble with commerciol ontifungol ogent Bavistin, ond utilized in

new ontifungol formulations.

NBIN hos been found to possesses pharmocological activity. It had significont effect on locomotor
activity. It did not show a significont enhoncing effect on phenoborbital induced norcosis. It showed no
ontiepileptic octivity.
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