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The first step in the reaction of the thionyl chloride-pyridiue system with alcohols 

(1) would appear to be the formatioa of an alkyl chlorosulphite. For tertiary alcohols, by 

analogy with other elimination reactions of t-alkyl esters, this chlorosulphite would by 

expected to give a carbonium ion or an ion-pair in an essentially El process. 

The observation (2) that the dehydration of the alcohol I (B = B) in thiumyl 

chloride-pyridine at 0' gave very predominantly l,I-di-t_butylethyleue II (R = II) aud 

little rearranged product prompted us to examine the utility of this reaction as a gemeral 

route to the olefins II and, in particular, to tri-L-butylethyleue II (R = pBu). 

It was found, however, that the major product from I (R # Ill was always the rearramgsd 

olefin III. The minor products were, in order of inportance, the normal Saytzeff elidnatium 

product II and the fragmented olefin IV in small aunts (Table). These findings ccmfia 

the carbonium ion character of the intermediate, although the possibility that an intro 

lecular Ei process plays some part cannot be entirely ruled out. 
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TABLE 

Products from the Reaction of RCH2(pBu)2COH 

with Thionyl Chloride-Pyridine at 0' (3). 

R x II % III 4, IV (4) 

H 94 5 1 
Me 21 73 6 

Et 18 74 a 

i-Pr 25 73 2 

t-Bu (5) 14 85 1 
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Although exceptional, the observation that the dehydration of I (R = 8) leads 

essentially to unrearranged olefin in fully consistent with the proposed mechanism. 

Inspection of models of the presumed carbonium ion intermediates or their Newman 

projections reveals that the difference between this alcohol and the others is largely 

steric in origin. 

The ionisation of the chlorosulphite results in the carbonium ion V. When R = 8, 

the conformation V-A of this species strongly favours elimination of a proton which is 

coplanar with the unoccupied orbital of the electron-deficient carbon. However, when any 

other group is present (R + H), putting a hydrogen in the orthogonal position results in 

significant steric strain between R and a t_butyl group which are on adjacent carbon atom 

and in planes about 30' apart. The more stable conformer is that in which R is in a plane 

orthogonal to that of the t_butyl groups V-B, which is highly undesirable for proton 

abstraction. Under these circumstances, a l,Z-methyl shift occurs to give the rearranged 

ion VI, where no such steric resticitions on proton removal exist. 

The steric requirements of methyl and i-propyl groups in a comparable situation (8) 

are known to be very similar. It is, therefore, not surprising that the product ratios for 

the dehydration of I (R = Me, Et, and i-Pr) should be approximately the same. On the other 

hand, when R = C-Bu, the interactions between the adjacent t_butyl groups are much higher 

and strongly favour conformer V-B or the rearranged ion VI. Very similar effects are evident 

in the solvolysis of dimethylalkylbromides RCH2(Ke)2CBr, the difference between t-butyl and 

the other groups, as measured by the value of the endolexo ratio, being even more dramatic 

in this case (9). 

From a synthetic point of view, this method of dehydrating tertiary alcohols would 

appear to be useful when other methods lead to extensive fragmentation (c.f. IO). The 

Hibbert reaction (II) of I also leads to II and III but accompanied by fragmentation 

products, espcially when R = -Bu . As a synthesis of tri-t_butylethylene,the thionyl 

chloride method (12) is much simpler than that recently published (7) in which pyrolysis 

of the p-nitrobenzoate of I (R = I-Bu) gave about 32% of the desired olefin. The synthesis 

of the p-nitrobeneoate is reported (6) to give a 51% yield but we have found great difficulg 

in reproducing this result. 
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