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the overall free energy change is due to favourable 
enthalpy term. Tables 3 and 4 also reveal that for 
all other mixed ligand systems, the entropy term 
is positive and overweighs the unfavourable 
enthalpy term. Therefore, the overall free energy 
change is due to favourable entropy term. 
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ALTHOUGH hexacyanoferrate(m)1, vanadium(v) 11 

peroxidisulphate{u) ion8 , lead(IV) acetate•, 
106 {1) 11 have been employed as oxidants for the 

oxidation of organic compounds, yet similar studies 
on the oxidatton of o-cresol by cerium(Iv) are 
lacking. This communication describes the kinetics 
of the oxidation of o-cresol by eerie ion. 

Experimental 

For punfication, o-cresol (AnalaR) was refiuxed 
with zinc dust and eerie sulphate was recrystallised. 
o-Cresol was dissolved in aqueous acetone (50%, v/v), 
while cenc sulphate was dissolved in 2M H 1 SOc.. 
The kinetics of the process was measured by 
measunng the optical density at 380 nm on a Bausch 
and Lomb Spectromc-20 spectrophotometer. The 
overall order of reaction was evaluated from Ftg. 1, 
while order with respect to each reactant was 
evaluated from Ftgs. 2 and 3. 

Results and Discussion 

Ionic strength dependence : The plot of K vs 
p111 (Ftg. 4) comes out to be linear, which shows a 
negative and primary exponenttal type of salt effect. 
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Fig. 1. Second order rate constant for the oxidation of o-oresol 
by OeiV ; 1nitlal concentra"ons of both o-creaol and 
OelV are (I) 6.0 X to-•, (II) '1.5 X 10·•, (III) 10,0 X 10·•, 
and (lV) 111.5 X 10-· M, at so•. 
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Elieot of conoentration of CeiV on the oxidation of 
a-cresol by CelV , ooncen tration of a-cresol is 1.0 x 10·• 
M, and concentrations of CeiV beinR (I) 2.0x 10 •. 
lll) ~.ox 10 •, (Ill) 6.0 x 1o-• and (lV) s.o x 10·• M, 
at so·. 

This indicates that the rate determining step involves 
the interaction of two ions of the opposite charges. 

The reaction rate increases with increasing acid 
concentration. Allyl alcohol, allyl acetate and 
EDT A act as radical traps. 

.Thermometric parameters : The energy of acti· 
vatton (AE"'), frequency factor (A), free energy 
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Elleot of ooncentratlon of o-cresol on the oxidation of 
o-oresol by CeiV , concentration of CelV is 1.0 x lo-• M, 
and concentrations of o-oresol being (I) ll 0 X 10-•, 
(Ill 4.0x to-•, (Illl 6.0x 10-• and liV) s.ox 10-• M, 
at so·. 
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Fig. 4. Plot of rate constant (k) vs concentration of AgNOa on 
the oxidation of o-oresol by CelV at so•. 

(AF"") and entropy of activation (AS"') were found 
to be 17.1 kcal mol-1 , 8.8 x 108 s-1 , 20.4 kcal mol-1 , 

nes-s 

-25.7 e.u., respectively. The large negative value 
of entropy of activation may be attributed to the 
formation of the activated complex, which is more 
ordered than the reactants. 

The product of the reaction mixture was identi
fied by tlc and ir. 

The existence of eerie sulphate in acidic medium 
in the various states8 - 11 have been reported. The 
proposed mechanism is, therefore, ba~ed upon the 
same equilibria, where K1 , K,., K8 , K4., K& and K8 

are the rate constants for various eerie species. The 
rate determining process is given by 

Kor 
H.,Ce(SO,.) .. +C8 H., (OH) CH9~ 

C 8 H .. (CH8 )0·+CeH+H+ (Slow) (1) 

Followed by fast reactions, 

~CH3 ICe 
~ + M0CoiSO~ol£-

H • 

-6-'"' ., .. +<•'" 
oso, 

lU 

0 0 

- ~CHJ +Ce4' +HzO~ ~CHJ +HzS04+c:e1' Ul 

oso~· Y 
l p-Toluqlnonel 

The above series of reactions lead to the relation
ship, K' [Ce1V] [o-cresol] =Kor[H .. Ce(SO .. ).,] [C8H .. -
(OH)CH9] where, K' is the experimental rate 
constant. By substituting the value of [H.,Ce(S0 .. ) 4J 
and [o-cresol], we get the relationship, 

K' [Ce1V] {l+K,.[H+]}=K7 K8 KflK .. K8 [H+]4 [Ce1V] 

(4) 

If 1 ) KaK .. K 6 K6 , then 

K'=K KaK .. KtJKa [H+] .. 
or l+K9 [H+] 

If K 9 [H+]) 1, the above equation reduces to K'= 
K(H+]s where KaK .. KtlKaKor/K,. =K. When K' is 
plotted against the cube of the sulphuric acid concen
tratiOn {K' cc [H 9 S0.,] 8 l. a straight line is obtained, 
which almost passes through the origin. The actual 
data have been plotted and the resulting line has 
been found to compare well with that predicted. 
p-Toluquinone has been identified as the final 
product of oxidation by tlc and ir. 
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THE Knoevenagel condensations of the arylsulpho
nyl acetates unlike those of arylsulphonyl acetic 

acids, have not been extensively studied. Balasub
ramanian and Baliah 1 have carried out the conden-
sation by warming ethylphenylsulphonyl acetate 
(1; R-Ph, R'•Bt) with m-nitrobenzaldehyde 
and cinnamaldehyde in ethanol in presence of 
ammonium acetate. Following this procedure, 
Dressler and Grahm1 condensed the same ester with 

piperonal and anisaldehyde, and have characteri
sed1·1 the products as 2. 

RS01CH1COOR'+ArCHa---. 
1 

RS01C (COOR')=CHAr+H10 
2 

In this communication, different sulphonyl 
acetates (Ia, R=Ph, R'=Bt; lb, R=PhCH1, 
R'=Et; lc, R=PhCH1, R'=Me; ld, R=p-MeC6 H6 , 

R' =Et) were used for condensation in presence of 
ammonium acetate, ammonium carbonate, and 
ammonia solution8 • However, under similar condi
tions, the condensation of ta fails with m-nitroben
zaldehyde in presence of Tnton-B, and anisaldehyde 
in presence of triethylamine8 • Hence, these 
condensations may be described as Knoevenagel 
reaction• proceeding via imine intermediate. The 
products were assigned as :z on the basis of the 
elemental analyses and ir spectral data!·"·" 
(Table 1). 

It was observed that the treatment of the 
condensation product ld with alcoholic ROH causes 
retro-Claisen changes as reported by Chodroff and 
Whitemore' for 2 (R=n-Bu, R'=Et). 

Experimental 

Condensation of sulphonyl acetates (la-d) with 
aldehydes : To a solution of sulphonyl acetate 
(0.002 mol) and the aldehyde (0.002 mol) in dry 
ethanol (2- 2.5 ml) was added the catalyst (0.002 mol 
dry ammonium acetate or ammonium carbonate or 
two drops of ammonia solution or 0.8 ml Triton-B). 
Th~ reaction mixture was warmed, If necessary, to 
get a clear :.olution and finally kept overnight. The 
precipitate separated out on cooling in icc, was 

TABI.B 1-1-AI.KOXYCAB.BONYL·1-AB.YJ./BJtNZYI.SULPBONYI.-li-AB.YI.B'tHYL:RNll8° 

Sl. Sulphonyl Aldehyde Yield ~·P· limn: 
ester % 0 om·• no. 

1. 
!1. 
s. 
i. 
1!. 
6. 
7. 
8. 
g. 

10. 
u. 

• a 
• • b 
b 
e 
d 
d 

a 
a 

Oatalyn : Ammonium acetate 

J-Tolualdahyde 6!1.5-'10.1 1!10-1 
iHJhlorobenzaldabyde 61.'1' 1!111-6 
f•Nitrobenzaldahyde !18.0 1!14 
J·Dimethylamlnobenzaldahyde 48.0 186-8 
m-Nitrobenzaldehyde '18.1 U0-!1 
Piperonal Oily 
Piperona.l 66.8 1!19-80 
m-Nitrobenzaldahyde li'1.'1-6U 148-9 
J!-Tolualdahyde 61.0 100-1 

Catalyst : Ammonium carbonate 

m-Nitrobenzaldehyde li8.li-'11.7 171-!1 
fl-Tolualdahyde 62.0 1!10-1 

OaQlya• : Ammonium hydro:zide 

12. a fl•Tolualdahyde 80.11 lli0-1 

"All the oompoundslumished satisfactory 0 (:1:0.82%) and H (:tO.SO';b) analyses. 

•• Nabira 'Mahavidya.laya, Katol-t41 SOli. 
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1 7411, 1 646,1 860,11110, 1 080 
1 740, 1 680. 1 8611, 1150 1 080 
1 790, 1 640, 1 118li, 1 960, 1 160, 1 090 

1 740, 1 6411,1li!l6, 1 960, 1140 
1 7911, 1 6110, 1 SliD, 11!10 

1 7411,1 64li, 11180,1 SliD, 1lli6,1 090 
1 7£0, 1 6£li,1 960, 114li, 1 090 

1 7i0, 1 6£0, 1 520, 1 8611, llliO, 1 080 


