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supported on a polymeric material the intermediate chromium (IV) will further 

oxidize another molecule of alcohol to a free radical. Thus based on the 

experimental results obtained for the oxidation of substituted benzyl alcohol 

which was found to be zero order, the mechanism may be suggested as follows.

Scheme (III):

The mechanism involves an ester formation as preliminary step.

1.

o
♦ - II
N(CH3p—Cr—OH2C—R +H20

o

The ester formed will decompose into aldehyde and the intermediate 

chromium (IV) will be formed in the second and slow step.

2.

N (CH3)0---- Cr-----OH2C-----R
3
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o
k, Slow

IV
N(CH3)3(Cr) + RCHO + H+
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The intermediate chromium (IV) thus formed will further react with another 

alcohol molecule to produce a free radical. The free radical formation in the 

reaction was confirmed by the polymerization of added acrylonitrile to the 

reaction mixture.

3' ® N ( CH3)3CrIV + RCH2OH

FAST

(3 N ( CH3)3c[n + RCHOH+ H +

Subsequently the free radical will react with another oxidant site in the 

polymeric reagent in a fast steps leading to the formation of chromium (V).

4- @N (CH3)3HCrQ4 + RCHOH

FAST

5—4 /^X'N(cH3)3(Cr) + H+ + RCHO

The intermediate chromium V in the last step reacts with alcohol to produce 

aldehyde. The test for formation of chromium V and Chromium IV by their 

characteristic induced oxidation of iodide10 and Manganese (II)11 were not 

successful, probably due to heterogeneity of the reaction mixture.
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5.

R
V //

Cl

\\ //

\ // OMe

According to Scheme III12'16, a second order rate law is expected. But 

since the 1st step of ester formation occurs in solid phase and assuming that this 

equilibrium does not contribute to the rate of reaction we obtain zero order 

dependence with rate constant k of the second slow step in which product 

aldehyde is formed.
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