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GRAHAM and Weetheimer,' and Wlberg and M1112 have reoently put forward 

mechanism (A) for the ohramlo acid oxidation of aldehydee. Thle meohaniem 

ie analogoue to the 'leetern meohanlen earlier3 proposed for the oxidation 

of alcohols. 
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Some time ego we expressed the view4 that the faote oonaerning the 

alcohol oxidation can be better explained by a cyolio meohanien ooneletlng 

in a rate determining hydride Ion transfer from the ebetrate to the 

oxidieing agent. 
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2 Mechanism of the chromic acid oxidation of aldehydes 

The similarity between the aldehyde and the alcohol oxidations is 

generally accepted; and we now wish to propose an analogous cyclic mechanism 

for oxidation of aldehydes, in their hydrated form (B), 
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The most striking difference between the two mechanisms, (A) and (B), is 

the type of hydrogen transfer: the former requires a proton transfer to a 

base, the latter assumes a hydride anion transfer. Hence, electronegative 

groups would be expected to accelerate the oxidation if mechanism (A) is 

correct, and retard it if mechanism (B) holds. 

The enhancement of rate with increasing electronegativity of meta or 

para substituente in the aromatic nucleus of benaaldehyde has, in fact, been 

adduced as one of the most important arguments in support of mechanism (A). 

In this paper we wish to report the results of rate measurements of the 

chromic acid oxidation of a series of acetaldehydes with an increasing number 

of electronegative substituents, These aldehydes, unlike the substituted 

bensaldehydes used by Wiberg and Mi11,2 are either known to 

or their degree of hydration is known. 5 This enables us to 

oxidation rate of the aldehyde hydrate. The results of our 

given in Fig, 1, where the logarithms of the rate constants 

Taft's 6s constants6 as a measure of substituent polarity. 
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FIG. 1. Dependenoe of relative rate of aldehyde 
hydrate oxidation on the u+ value of 
the (halogen) alkyl group. 

From this graph 

of the substituent, 

being approximately 

facilitated by high 

with our mechanlem (B) involving hydride anion abstraction. 

it is evident that with increaeing electronegatlvity 

R, the reaction rate rapidly decreases, the value of q* 

- 1.2. Thle reeult, indicating that the oxidation ie 

sleotron density at the C-H bond, is in full agreement 

The results of Wlberg and Mill2 In the aromatic series find a ready 

alternative explanation. The concentrations of the hydrate in solutions of 

aromatic aldehydee are known to be mall, the equilibrium being strongly in 

favour of the free aldehydea. The actual concentration of the geminal diol 

in the partioular oaeee hae not been detetiined but it is likely to be 

inoreased by electronegative eubatituente; the effect of thie increase in 

aoncentration may well outweigl,the decreaee in reactivity, 

A more detailed dleoueeion and additional experimental material will be 
published In the Coll. Czeoh. Chem. Comm. in due oouree. 


