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Kineties of oxidation of o ~hydroxy acids by Or(vi) and Co(ty) have been
studied by a nusber of fuvestigators in aquecus as well as in acetis acid = vater
systems. The present investigation deals with the oxidation of ol ~hydroxy selds
and some of their esters ( at 0,025 ¥ HG10, ) 1n varying proporticas of acetcne -
water mixtures. Solvent oxidation was routinely checked for each set of oxidants
used and the rate constants were corrected for these blanks. The resctions are

first order vith substrate and first order with oxidant vith both oxtdents. In-
oreasing proportions of acetone imoresse the rate as found in other oxidations.
But oertain abuormal features have been notisced in these oxtdations with Ce(iv).
The rate of oxldation of esters is higher vith Ce(iv) thaa with Cr(vi), quite in
comsonsnoe vith their redox potentials of 1.6v and 1.3v respectively. But with

o[ ~hydroxy soids lactic and wandelic solds the resotions are slower with Ce(iv) and
there s also a reversal of activity as lastis acid is oxidised faster than mandelis
acld. This fiading is novel as in aqueous systems by Ce(lv) the order is quite
normal, mandelis asid ) lastic ecid. The rate oonstants are given below.

Tabhle X
3 - -1
Second order rate ocustants (k x 10 1. moles wmin )
Solvent - 708 v/v scetons + 308 v/v water, loldtty 0.025 ¥ K010,
Compound (0,05 W) Qrident - Crivi) (0.0017 ¥) Oxidant - Ce(iv)(0.004 M)
Tep. 50°C 55°C 0% 0% 5’ 40%
Mandelio aold 522.9 8.8 1528.0 5.98 15.6¢ 57.98
Iscanyl mandelats 24.28 43,0 61.22 79,39 150.8 858.0
Ethy] mandelate 15.4 ss.21 52.67 48.18 84,74 196.6
Bensyl mandelate 12,18 18,97 26,08 3059 = 42,48 68.25
Lactie eoid 120,86 185.7 248.3 7.74 18.14 §0.51
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(ky/k; = 8.6, C - H bond oleavage ) in oxidaticns of <L -iydroxy acids by Crlvi)
wheress vith of ~hydroxy aclds ¥y Ce(iv) there is neglipible isotopls effect

(kg =1.1). mmm«6oda.timmm”nmrmmm
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wining fission.
Tadle IT
Sesond order rete constants (x x !.0s 1. woles § 1) Tew. 8¢
Acidity O,028 ™ ll:lo‘
Agetone — water (v/¥) Laotio aeld Mandelis aeid
crelvi) Celtv) Cr(vi) Ce(tv)
50 - 50 117.0 400,58
80 - 40 140.68 808.8
70 - 80 188.7 16.14 a9%e.8 15.6¢
7% - 28 49,90 42,07
80 - 20 115.40 768.08

It sppears that Ce{iv) oxidations iwvolve a 0 = § bYmd oleavage as romf

ooH co—ocH —ciCOH + Cew” + Wt
R—cﬁc -+Ch0¥);;éf -525£-> R Q\f v
oM Fast | R-CH—0<y k, cmk,p_m + cog+ H¥ 4+ Ce()

This fact indicates that in these acetons = vater mixtures the « =hydroxy asids
are intermolecularly hydrogen bonded with the organic compenent of the solvent mix-
tmaﬁm.m.nmunu. This possibility does not affest the
extidations vith Cr(vi) as the cleavage of G = H boud is rate determining. This abuor=
mality is due to the solvent system and to the different mechanism operating
with Ce(tv) as agatnst Crlvi).

The heats and entropies of activation, and frequency fastors for the Or(vi)
oxidation of lastis acid are 18.55, =14.29 and 9,88, vhareas for Ce(lv) oxidation,
they are 51,89, + 50,67 and 19,48, vhich brings out clsarly the differwade in the two
neokanistioc pathwvays.

To s wp (1) L =hydroxy ssids are retarded in Ce{iv) due to a specific solvent
sffect, (2) Cr(vi) favolves two elestrom transfer and G = H eleavage with loes of
proton through the sster mechanism postulated by Buart and rmu’. (3) Co(tv) oxtda-
tion is by a one electron transfer and the rate dstermining step is a 0 = H fission as
seen by the abnomalities in acetons - water wixtures.
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