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Abstract: The practical and potentially economically attractive way of oxidation of allyl alcohol to 
corresponding esters using supported gold nanoparticles as catalyst is presented. The simplest available 
oxidant, air, was used as the terminal oxidant and the oxidation reactions proceeded to high conversion with 
good selectivities and yields. Furthermore, the reactions were performed in ambient temperature and pressure. 
This approach could be an important step towards making the organic chemistry more green and sustainable. 
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1. Introduction  

Until recently metallic gold was considered too unreactive to be useful in catalysis. However, during 
the last decade it has been shown that gold nanoparticles are surprisingly active and selective catalysts for 
several oxidation reactions [1]. Oxidations, with molecular oxygen in particular, have attracted increasing 
attention over recent years [2].Oxygen is considered a “green” oxidant because it produces water as the only 
by-product. From an economic point of view, aerobic oxidation is also very attractive due to the low cost of 
air and its unlimited accessibility. In organic chemistry, the oxidation of alcohols is one of the most 
important reactions. However, many of these oxidations are usually carried out in conditions of elevated 
temperature and pressure, and using stoichiometric amounts of high-valent metal oxides, e.g. manganese or 
chromium oxides, which produce a huge amount of waste in term of metal atoms [3] [4]. To provide a 
practical and environmentally friendly alternative to these classical oxidations we have invested 
considerable effort in the development of aerobic oxidations as a possible alternative. 

Here we present our investigations on the aerobic oxidation of allyl alcohol using gold nanoparticles 
supported on different composite materials, Figure 1. Furthermore, the reactions were performed at ambient 
conditions. 

 
2. Experimental  

All catalytic reactions were carried out in open flasks. The reactions were followed over time and the 
products were analysed using GC. All oxidations were performed with oxygen as the oxidation agent and 
with gold nanoparticles supported on different composite materials as the catalyst. 
 
3. Results and discussion 

Our investigations show the great feasibility of employing supported gold nanoparticles as catalyst for 
the aerobic oxidation of allyl alcohol. 

Figure 1 depicts the formation of esters from allyl alcohol using catalytic aerobic oxidation. 
Depending of the amount of base used it is possible to favourite formation of one of the products over the 
other one. When the catalytic oxidation was performed in the presence of low amount of base the 
corresponding methoxy-substituted ester was formed in great majority. Similarly, for the catalytic oxidation 
employing high amount of base the ratio between substituted and unsubstituted product decreased 
significantly. 
 
 



 
Figure 1. Gold catalysed aerobic oxidation of allyl alcohol.  

 
4. Conclusions 

The practical and potentially economically attractive way to selectively oxidize allyl alcohol at 
ambient conditions using supported gold nanoparticles as catalyst has been presented. The simplest available 
oxidant, air, was used and the oxidative reactions proceed to high conversion with good selectivities and 
yields. 
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