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SYNTHESIS OF 1,3,&TRIOXANES: A NEW, SIMPLE METHOD USING A 
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1,3,5aioxanes are widely used compounds due to their versatility in different fieldsz as burning regulators in 
fumigants for potato tuber sprouting inhibition,1 as constituents of a stabilizing solution in color photogmphy,’ as 
a means of achieving separation of aldehydes from hetones of similar boiling points3 and in polymer chemistry’ 
among others. 

The common methods for the synthesis of 1,3,5-trioxanes involve heating and/or use of acidic catalysts such 
as organic and mineral acids,’ heteropoly acids,6 Lewis acids,’ oxides,’ ionic exchange resins9 and elecuo&emical 
methods.” 

We have shown that a Mexican bentonitic earth has unique properties as acidic catalyst in oxidation procmsm 
under the influence of infrared or microwave irradiation.11 

Inthispeper,wereporttheuscofacommercial be.ntoniticearUP as catalyst fortheefftcient cyclotrimerisation 
of aidehydes. 

The reaction depicted in Scheme I was carried out for isobutyratdehyde, butyraldehyde, iaovaleraldeltyde and 
2-methyl-3(p-eert-butylphenyl)propionaldehyde; thebentoniticearth was previously activated by infrared irradia- 
tionunderlowpressurcfor4.O~~~s~~in~~atlS~until~.~~~iontimu~yiel~~~ 

_ in Table I. 
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Scheme I 

In a typical reaction, 1.0 g of ahiehyde was mixed with 0.5 g of the activated bentonitic earth and stirted at room 
temperature. The conversion was monitored by GC. The reaction mixture was extracted with 20 ml of ethylacetate 
aadfilterad~rcelite,thisp~urewasrepeatedfourtimesandthefiltrateco~~~undernducerlpressure. 
‘Ihe residue was purifii by column chromatography, preparative TLC or recrystallixation. 
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It is of interest to point out that the same reaction under infrared irradiation produced a mixture of compounds 
(the corresponding trioxane, the aldol, and the dehydrated product thereof, see Scheme II) for 
isobutyraldehyde,butyraldehyde and isovaleraldehyde. 2-Methyl-3@-&rf-butyiphenyl)propionaldehyde gave a 
complex mixture bf uncharacteked products. 
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R1 r H” 120 21 12 - 
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i-Pr B 45 14 24 38 
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!wBeme II 

These experiments lead us to conclude that the catalyzed reaction with bentonitic cartb is a convenient 
method for the production of 1,3,5-trioxanes. 
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