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 ZrO(OAc)2 catalyzes selective oxidation of primary alcohols 

 to aldehydes without formation of carboxylic acids and also 

chemoselective oxidation of allylic alcohols to a,b-unsaturated 

 aldehydes in the presence of tBuOOH. 

Selective oxidation of hydroxyl functions (primary, secondary, allylic, etc.) 

plays an important role in organic synthesis. In many cases, a large amount of 

metal oxidizing agents is required and the design for the catalytic systems with 

respect to metal has been of considerable current interest. 1) Recently we have 

found that the VO(acac)2-tBuOOH system has high oxidation activity for secondary 

hydroxyl functions in saturated alcohols.2) This remarkably high reactivity may 

be due to facile coordination of secondary hydroxyls to vanadium, compared to that 

of primary ones. 3) Zirconium compounds contrast to above vanadium compounds are 

prone to forming more stable metal-alkoxides from primary alcohols. We here report 

that ZrO(OAc)2-tBuOOH system shows high oxidation reactivity for primary alcohols 

giving aldehydes and also high chemoselectivity for hydroxyl functions in the 

presence of olefinic bonds. In this ZrO(OAc)2-tBuOOH system, the zirconium 

compound acts as a catalyst for above oxidations. ZrO(OAc)2 is specific as the 

catalyst and other zirconium compounds, e.g., ZrC14, Zr(acac)4, and ZrOC12 give 

extremely the low catalytic activity accompanying the formation of carboxylic 

acids. 

The oxidation of various alcohols with ZrO(OAc)2 is shown in Table 1. Primary 

alcohols give the corresponding aldehydes within 1 h in almost quantitative yields. 

Benzyl alcohols are smoothly oxidized to give the corresponding aldehydes. On the
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other hand, secondary alcohols are not fast oxidized to the ketones. 

In competitive oxidation of 1-octanol and 2-octanol, an initial product 

ratio of octanal and 2-octanone reaches 22.4. 

Oxidation of allylic alcohols using ZrO(OAc)2 gives a,3-unsaturated aldehydes 

as main products and also in non-allylic alcohol containing an olefinic function, 

the yield of aldehyde reaches 71%. We expect that zirconium compounds might become 

a fruitful catalyst for highly selective oxidation of the hydroxyl functions in the 

presence of olefinic ones. 4) 

Table 1. Oxidation of Various Alcohols Using ZrO(OAc)2 and tBuOOHa)

a) Alcohol U.5mmol, ZrO(OAc)2 0.025mmol, tBuOOH 0.5mmol, CCl4 5ml, retlux, N2. 

b) Yields were determined by GLPC. c) 1.5mmol of tBuOOH was used. 
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