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Abstrmt-The reagent obtained by mixing anhydrous FeCI, and silica gel inducxd, in dry medium, 
dehydration and specific C4 --, CS ring enlargement of tertiary cyclobutanols, cyclization of olefinic alcohols 
&d dcavagc of tetrahydropyranyl ethers. 

We report a specific ring enlargement of tertiary 
cyclobutanois into cyciopentene derivatives induced, 
in dry medium, by anhydrous ferric chloride adsorbed 
on silica gel and some synthetic applications. 

It has been reported by Keinan and Mazurl that, 
when chromatographic grade silica gel is mixed with 
10% its weight of hydrated ferric chloride (FeCi, 
0 6H20) dissolved in a polar volatile solvent (ether, 
methanol, acetone, water) followed by removal of the 
soiven t at 60” under vacuum (0.1 Torr) a dry yellowish 
brown powder is obtained, which is effective for 
dehydration of allylic, tertiary or stericaUy strained 
secondary alcohols. 

We have observed that, when a mixture of anhydrous 
ferric chloride2 (8%) and silica gel is simply stirred, 
without solvent at room tcmp for 24 hr, a pale yellowish 
green powder is obtained, which is also effective for 
dehydration of tertiary alcohols. 

The dehydration is performed in dry medium by 
mixing directly the substrate with about 10 times its 
weight of the anhydrous F&is-Si02 reagent, onlyw3 
The reaction, monitored by thin layer chromatography 
of an aliquot eiuted with ether, is generally completed in 
a few hours at room temp; it can be accelerated either 
on heating at w 30-40” or when the mixture is left in a 
desiccator over P205.’ Then, the product of the 
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reaction is either distilled or eiuted from the silica gel. 
For instance, dehydration of tertiary cyclohexanois 

la, b with anhydrous FeCl,-SiO, led respectively to 
cyclohexcnes Z&, b, in 95% yield: and dehydration of 
terpineol 3 gave quantitatively pcymene 4. So, the 
efficiency of this reagent is comparable to the Mazur 
reagent. Moreover, we have found that tertiary 
cyciobutanots underwent dehydration and specific 
quantitative ring enlargement into cyclopentene 
derivatives. 

When l-t-butylcyclobutanoi S, prepared from the 
simple addition of t-butyliithium to the now readily 
available cyclobutanone,’ was added to the pale 
yellowish green anhydrous FeC13-SiOz reagent, the 
mixture color turned to yellow-orange and after a few 
hours to brown. Eiution with ether gave quantitatively 
the 1,5,5-trimethyicyciopentene or isoiauroiene 6, 
previously obtained as a degradation product of 
camphor? Probably, this specific rearrangement 
involves the Lewis acid induced formation of the l-t- 
butyicyclobutyi cation A and a methyl transfer giving 
the cyclobuty~~rbinyi cation B followed by a C4 4 C5 
ring enlargement into the cyclopentyi cation C and 
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