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Ab .tract: Study on mechanistic oxidation of
o-¢ hylaniline and m-ethylaniline nitrogenous
con pound by selenium dioxide was carried out in
aqu -ous acetic acid medium at 308 K. These follows

hydroxy-Sa-cholet-8(14), 16-diene-13-onc. Thic
oxidative nature of aromatic hydroxy acid has also
been examined by selenium dioxide. "

pse ido first-order Kinetics each in nitrogenous Experimental
con pound and selenium dioxide. The reaction is acid . .
. nd Methods
cat lysed. The study completely discarded the Material and Metho
fort ation of complex and rules out the involvement of . i L.
Kinetic investigation of some

frec radicals in mechanism. The study reveals that the
rea tion velocity retarded with increases in solvent
cor .position. Thermodynamic parameters were
con puted. A suitable mechanism consistent with the
kin tic results have been proposed.

(Kc¢y words : Resolutions involvement. consistent.
con position, deterioration)

Int ‘'oduction

The present proposed study envisaged
wit 1 the kinetic of reactions involving the redox
syszem!. The selenium dioxide can be
suc sessfully exploited as an input technology and
firs ofall employed as an oxidant for kinetic aspect
for the oxidation of phenyl methyl sulphoxide.
Kiretic and mechanistic of oxidation of some
nit ogenous compounds with selenium dioxide
has been received much attention and attracted
to « hemists in several labourites kinetic of some
nit ogenous compound with variety of oxidants.
However there seems to be no work carried out
till date with SeO,. Selenium dioxide (SeO,)
ox dation shows that it has been used as an
ox:dising agent to oxidise ketones,** aldehydes,*
esters, ™ acids,” olifines,*'° and alcohols,'"
kir etically as well as in chemical synthesis of 3a—
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nitrogenous compounds by Selenium dioxide
acetic acid water medium in resonance of sulphuric
acid, different chemicals were used in the form of
solutions. Selenium dioxide solution was prepared
by dissolving a weighed quantity of pure seleniuin
dioxide in distilled water. Solution was
standardized iodometrically as 2 ml. of selenium
dioxide solution was taken with graduated pipette
ina conical flask. 10 ml, of 2N H,SO, and one gram
of solid KI were added. The iodine liberated was
titrated against standard sodium thiosulphate
solution using starch as an indicator. Ssienun
dioxide was prepared in acetic acid (B.D.H... "

solution thus obtained was standardized by an
iodometric method®. Aqueous solution of oriho-
ethylaniline (A.R.B.D.H.) and meta-ethylaniline (E.
Merck) in acetic acid were used. Other chemicals
were either B.D.H. or Riedel grade. All the standard
solutions were prepared in double distilled waier.
The several determinations indicatec ¢
stoichiometry.

Results and Discussion

The kinetics was studied over a wide
range of concentrations. The actual nature of
reaction can be shown by the plots of ig (a-x)
against time, where the slope values give the
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values remain fairly constant, confirming :irst order

reaction rate. The pseudo-first order reaction is
dependence in [SeO,].

quite obvious from the data in Table 1, where k,

Table -1
Effect of [ScO,] on the rate constant [ortho-ethylanilinhe] =2.5 x10 (mol dm™)
[meta-ethylaniline] = 2.5%10~ (mol dm~); [H"| = 1.25%10"* (mol dm™); HOAc-H O %,
(v/v)=30(1,2) ; Temperature K=308 (1,2)

| S.N. [SeO,]x10°mol dm 10° xk, mol dm™

! ortho-ethylaniline meta-ethylanil:ne

i1 125 12.35 2021

’2 1.36 13.37 2035

13 2.00 11.52 19.67
,’ 4 2.50 13.72 2041
,,' 5 325 14.04 19.36

The complex feature of the reaction was The various activation paramet: s were

obtained by the variation of [ethylaniline]. The computed from the rate study measurements
reaction rate which followed nearly first order carried out at four different temperatu-es (the
kinetics with respect to low [ethylaniline], tended  [egylts are given in Table 2). A plot of lo: .k vs. |

10 zero order at higher concentration (Fig. 1). D js linear showing thereby that Ar henius
Further more the double reciprocal plots of k, vs.  equation is followed. The reaction is chara :terized
[ethylaniline] are linear with positive intercept on by a low energy of activation giving 1 large
the Y axis. Both results indicate that an negative value ;femropy ofactivaatio: = 3
intermediate complex is formed with oxidant

species in a pre--equilibrium step.

Table -2
Activation parameters
“ AN 't_::-_gcnons Ea A AS* AH® AG B
;COIII})OLlndS k J mol s JK' mol”! kJ mol! kJ*' mol '
ortho-ethylaniline | 52.31 4.13x 10° -87.31 49.87 -102.34 t‘
| meta-ethylaniline 48.06 3.36x10° -85.43 48.72 -104.84
Mechanism
SeO, like other oxidants may exi: : in the

Before attempting to propose the
oxidation mechanism of these ortho-ethylaniline
and meta-ethylaniline it is noteworthy at this

presence of H- as free oxidant. The proi>nated
species are HOAc or H§O.

stage to discuss the species of SeO, in acidic
medium. A close examination of SeO, oxidation of SeO,+H,0 /—— H,SeO
nitrogenous compounds in aqueous acetic acid )
medium leads us to decide the reactive species of /(2
e P21 38,

SNeO | in solution. . oL
Govt. Tuisi £
< Distt Aniien
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I'h - careful perusal of the effect of perchloric

aci . o e ScO, + 11,0 < S, SeO,

acid wh ch causes retardation of oxidation rate -

and the rst order inhibition of azobenzene on S Substrate (o.m,ethyl aniline)
i 1 : : S = dSubstrate Jmn,e Fy mne

rate indi -ate that azobenzene is produced in pre- S Y

equilibri 1m step; both of these facts rule out the

possibili.y of involvement of protonated specices

)
s+ = SH
and SeC', as oxidant. The plot of 1/ k, vs. K. Protonnicd
[azoben: =ne] for all ethylaniline is linear. Based cthyl aniline
on above experimental facts the following overall

T T D PR

mechani: m can be proposed.

® ®
QNH2 4 > @—NH,
Se, + H,O == H, 5¢0, Gl

T

1 C,H

(SH")
2 2aCs SeO;”
; O kz
— I~ Se =——  Produc
e SN« 2 ”(D S 11, SeO, o roduct
\: rate
(rds)
(0: ho-ethylaniline) .
! dx . Rate of reaction =
s (R =(,Hy) ZQNH, + H,Se0; —> a0 2
B Gl Kk, [SH*] [H,Se0,]
——— @ i
QU MN=N- @ F3ILO + 217 Se (Protonated ethyl aniline)
oy R/ —dx —-d .
(0- »’-dicthylazobenzenc) o - d [SH*] = zero
21 D+ SeO; ——>  H,Se0, =k, [S] [HY]
i = k. [SH')
2§ D-Wyr 2P 2 T il
- S N | Ram N\ N —k_,[SH*’]

Gl S
(meia-ethylanil ae)

which is confinmed by the validity of rate Jaw by writing it as,

2 (ﬁﬁ/ N I? i H.:SeO; —> d
k=-— Gt [Se0y)
C.Hg
DT EN-Q . .
“"‘ :'"" ;C i The rate of oxidation of the SeO, was found
245 %S ivi =
il pobomss) to follow the order of reactijvi

ty ortho-ethylaniline
& and meta-ethylaniline.
+34,0 + 2H + Se 390 5
- Stoichiometric study and product analysis
rl”:llt:;ir,wlag};[r:t:a;)hlz 22?;:“2:5:;‘?;;?'?:"]”: Stoichiometric: Investigations revealed
&= that one mol of SeO, was required to completely
proposed. oxidise one mol ofet-hylaniline.
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Se0; +H,O0 ——  H,ScO,
Et

— ? 4
& DNH, + Se0, +

Et
NS D

Et

o.0"-dicthyl azobenzene
e

2 H,0 +Se

£t

“\N
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Seleniuin dioxide is a coloriess soiid.
{Lexists as one dimensional polymeric chain with

cevadisiiiones o
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SeO, + H,0 ———  H,ScO,

QNH2 + SeO, +
e W
Et

\:

Q o=l /\\/‘
£t “Et

m,m'- dicthyl azobenzenc
+

2 H,0 + Se

Et
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readily and hence the commercial samples of St I,
can be purified by sublimation, SeQ, is an aci lic
oxide and dissolves in water to form selenous a« id,
H,SeO.. In conclusion, the potential of seleni im
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