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i, XKINETICS OF OXIDATION OF SQE ALIPHATIC AMINES

BY ALKALINE HEXACYANOFERRATE (IIT)

The kinetics of oxidation of some aliphatic aﬁines
.(methylamine, dimethylamine, trimethylamine, ethylamine,
disthylemine and triethylanine) by potassium hexacy&noferrate
(III), in alkaline medium, at constantbionic stréngth, under

.2 nitrogen atmosphere, has been studied.

_ The rates of these reactions were found to be
\dependent én theriirst poWers of the concentra tions of both,
substrete and oxidant. The rate of the reection wes in&épendent
~of the coﬁcentratian of alkeli in the range studied, fOr
‘fiethylemine end dimethylemine. An alkaline pd wasrﬁmeasary‘

for the facile oxidation of these amines. Though there wa®

no dependence on [ elkali 7/ over the pH range studied, the

reaction was not independent of pH, in ths wider sense.

All the otﬁer amines (.trimethylamine,,ethyl&mine;
diethylarine and triethylasine) underwent facile oxidation by
‘ aqueousgggkacyanofe;;ate‘(III) in neutral medium, fhat is,
without using-any‘alkaii;

The effect of chenges in temperature on the rates

/

‘ _
of the reactions has been st

&

dizd, and the activation parameters
heve.been evaluated.

Veriations in the ionic strength of the medium,



~

changes in the conéentratians ok adﬁed nexacyanoferrate (II)
iors, and tAe addltlon of salts, aid not havé any effect on
the rates Qf>these reactlons.

s  The presence of radical‘intermediateé, formed in
the rate determining step of the reaction, has been detected
i and>characterized by ESR'Spactroscopy. . v
i The re&ctlon pathway hes been mechanlstlcally
.15uallzeé as procceding via the formatlon of. raaxcal
.1ntermed1atea in the rate determining step. Tae radxcal
>un@erwéht further reaction tQ.yield the products. The products
formed from the oxidation of nethylaming, diméthylemine and
trimethylamine Weré-the réspective N—acyi derivatives,f Tha
Jprcducts from tae oxiaatlon of ethylamine, dletaylaalne and
'.trletnylamlne, were the reSpectlvo dealkylated pruuucts These

products were characterized by analytlcal and Spectral mathods.

2. KINEPICS OF OXIDATION OF SOME AROMATIC AMINES BY

ALKALINE IBXACYANOFERRATE (III).

The kinetics of oyidatioh o£ éome arometic amines

" (aniline and substltuted enilines, N-methylamiline, N-ethyl-
gniline, N,N-dinethylaniline, N,bediethylaniline, benzylanine
and substituted Benzylamines; diphenylamine and substituted
diphenylamines) by potassium hexacyanoferrate (III), in

alkaline medium, at constant ionic strength, under a nitrogén



fataésghere,has‘been studied.

The rates of these reactions were dependent on the
first powere of the concentratlons of both, substrate and
oxident. The rate of the reaction was lndependent at the
;concentratlon of alkalil in the range stndled. An alkalxne '
IH wes necessary'for the f“CllG oxxdation of these ahlnes.'

The reactions were influenced by czgnges 1n tne
'temperature, and thé actlvaJlOn 3arameters have been evaluated.

v Varxatlons in thc 1on“c strength of the meaxum.
aanges in the concenttations of added hexacyanoierrata (II)
~10ns, end the aadltlon of salts, did nct have any eitect on
:the retes of these reactxons. %5 Y } _

Increa91ng prOportlons of methanal resulted xn,an
 'xncrease in the rate of ox1datlon, in the case ot aniline and
rdlphenylamlne.' In the case of N.N«dimethylanilzne, the reverse
.trendvWas ocbserved. Plats of log kobs agaxnst the reciproca%
J5f the dielectric consﬁant were lirear, indicating thatvthe"
}vrreéctibns'ﬁnaer cohsiﬁeratiéhVWeré>of the ioﬁ~di§6ig tybé; 

The introduction of electroh-releasing groups
‘caused an inérease in the-rate-of the‘reaction, wﬁereae
electron-withdrawing groups caused a decrease in the fate
of .the'reactiom Hammett plots of log k obs 2E2inst o~ (or ¢~)
were llnear, with the values of f” = - 1,0 (anilines), and
f7= ~ 1.0 (for dipnenylamxn s end benzylamines). The 'f?

values for these substrates (anilines, diphenylamines and
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bénzylazaines} were izi m'raﬁga'm- processes vx;g;aia the
rate determining step‘involved'the-formation of redical
1@%%@%%.'.' , '_ 'v‘
The oxxc‘xatxon of benzylamna -a< —d exh:.hited 5
'klnetlc 1sotope effect, with k,_l/kD = 6.3, inaicating a cleavage
of the GAH bond cf the methylene graup attached to tbe aryl
 r1ng, resulting in the formatlon of 2 raﬁxcal intarmedlate
in the rate - aatermxnlng step of the react&ona :
The presence of rallcal intermediates was detected
and characterlzed by BESR Spectroscopy.  4“ :
The roaction pathway has been mechanxstically
vieuallzed as proceedxng via the Iormation of a radxcal
1ntermed1ate 1n the rate determlnzng step. The radical was
rapldly converted to the products. Et!orts to 1solat°
1ntermed1ate nroduct(s) wdre not successtu14 ' _
The nroducts obtalned Irom the oxidation ci the ;: 
Varlouﬂ arOJatlc amines, were: = : -
(a) azobenzene (80-85%), from the oxxdation of aniline.r
(v) formanxlide (70%) fron tae_oxidatlon of N-mothylaniline;
(c¢) fofmaniiide5(70%) and iofmaléehy&a'(;a%).ffdﬁ thé
oxxdatlon of N-ethylanlllne, A e oy
(a) N»methylfcrmanlllde (75%) » from the oxidatlon of N,N-
1 dlmetnylanilzne:

(e) formanlllde (70%) » acetaldenyde (10%) and formaldehyda(iO%),
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)

from tae oxidation of N,N-diethyleniline;
(£) tetrapuenylhydrazine (80%), from the oxidation of
diphenylanine;
() benzaldeh?da (80%) and ammonia, from the oxidation

of benzylamine,

The products formed, in each case, were isolated and

characterized by analytical and spectral methaods,

3. KINSTICS OF OXIDATION OF SOMZ INORGANIC SULFUR

COMPOUNDS BY ALKALINE HEXACYANORERAATE (IIL).

The kinetics of oxidation of Some inorganic sulfur
compounds (sulfite, metabisulfite, dithionite, thiosulfate
and thiocyanate) by potassiun hoxacyanoferrate(I1l), in
alkaline medium, at constant ionic gtrength, undsr 2 nitrogen

atnosphere, has beep studied,

The rates of the reactions were observed to be dependent
on the first powers of tihe concenttations of each, substrate
and oxidant. Thenrates of the reactians were dependent on
the first powers of the concentrations of alkali in the range
studied, in the case of sulfite, metabisulfite and dithionite
ions, In the gase of thiosulfate and thioeyanate ions, the
rates wers independent of the concengrations of alkali in the

range studied,



The rates of the rsactions were influsnced by changes
in temperaturé, and the activation parameters have besen
evalﬁated.

Variations in the ionic strgngth of the medium, and
chénges in the concentratiané of added hexacyanoferrate (II)
ions, did not heve any effect on the retes of these reactionc.

Redical intermediates were detected in the oxidation
reactions of sulfite, dithionite and thiocyanate ions.

The macﬁanistié pathway emvisaged the formetion of
radical intermediates, in the case of tke oxigation of
sulfite, dithionite and thiocyanate ions. Rapid dimerization
yielded the producte, which Were isolated and characterized.
In the oxidation of thiosulfete, the intérwmediate anion
undervent rapid dimerizetion to yield the product, which

wes isoleted and characterized,

b, KINETICS OF OXIDLTION OF SOME ORGANIC SULFUR COMPOUNDS

BY 4CIDIC HIXACVANOFERRLTE (ITI).

The kinetics of oxidation of some orgenic sulfur
compounds (thiomelic acid, thioglycolic acid and thiophenol)
by potassium hexecyanoferrate (III), in acidic medium, at
constant icnic strength, under a nitrogen atnosphere, hes becen

gtudiad,
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The rates of the reactions showed a first order
dependence on the concentrations of each, substrate and
oxident. The rateg of the resctions showed & first order
dependence on the concentration of acid ( in the case of
~thioglycolic acid and thiovhenol), but showed an inverse

a

[p)

pendence on the concentration of the acid, in the case

of thiomalic acid.

The rates of the reactions were enhanced, with an
increase in the temperature of the medium. The activation

paranmetere have been evaluated,

'Incréasing proportions of methanol resﬁlted in an
increase in the rate of the'reacticﬁ, iﬁ thé cese oif thiophenol.
‘A plot of log kgba 8g&lﬁvt the reciprocal of the dlelectrlc
constant was linear, indicat 1ng th at tze rmactlan. was of the

ion=dipole type.

Varietions in the ionic strength af.the medium, -
changes in the concentrations of added hexacyanoférrate (11)
ions, the addition of salts, end the adaltlun of the product
itsels, did not have eny eifect on the rates of these

oxidetion reactions,

The preSence of radlcal 1nternmd1ates was ﬁetected

and caaracterlzcd by BESR onectrOacopy.

The-meCHanism of the reaction-invalved the formation

7
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of radical intermediates in the rate determining step.

6]

The subsegquent step involved a rapid dinerization of the

ragicéal, to yield the respective disulfide. The products

formed have been cheracterized by analytical and spectral

methods.,
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