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It was reported by Favorskii and Nazarov that the sodium reduction of di-t-butyl ketone (l)

in ethyl ether yielded a compound to which they assigned the structure of tetra-t-butylethylene
glycol (g)]. Much later it was shown by Eberson that this compound, which had also been pre-

pared by several other workers, had the structure of 1,1,4,4-tetra-t-butyl-1,4-butanediol (g)z.
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Eberson postulated that 3 was formed by nucleophilic displacement by the dianion § of di-

t-butyl ketone on ethyl ether, followed by hydrogen atom abstraction and coupling with the
ketyl 5.
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The absence of ethyldi-t-butyl carbinol from the reaction product and the known3 addition

of alkyllithiums to olefins suggested that an alternative mechanism was operative. It is known4
that ethyl ethers are cleaved by strong bases to yield ethylene and it is plausible that the

dianion or anion radical of ] could react with the ethylene produced in this way. In order to

test this hypothesis 14 g (0.10 mole) of ] was added to a mixture of 10 g potassium metal and
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500 m1 refluxing benzene through which ethylene has been bubbling for 10 min. The reaction mix-
ture then turned from colorless to 1light brown to black in the course of 15 minutes. The flow
of ethylene was continued for an additiona) hr. and the reaction was quenched with t-butanol.
After neutralization the organic layer was dried and distilled yielding 3.6 g (0.025 mole, 25%)
of di-t-butyl carbinol (bp. 65-67°, 18 mm), 3.8 g (0.017 mole, 17%) di-t-butylphenyl carbinol
(Q)5 (bp. 135-140°, 12 mm), and 2.5 g (0.0084 mole, 17%) of non-distillable residue which was
purified by sublimation and identified as %2.
This resuit is consistent with the formation of the diol 3 via the addition of an alkali
metal derivative of 1to ethylene. Two such possible intermediates are the ketyl 5 and the
dianion 4. Although alkali metal ketyls of di-t-butyl ketone are we'll-characterized6 species
their reaction with ethylene appears improbable since it requires conversion of a relatively
stable ketyl radical to an unstabilized primary alkyl radical. A more likely course would appear

to be reaction of the dianion 57 with ethylene as this involves conversion of a tertiary anionic
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species to a primary one with concomitant separation of the two negative charges. Addition of

a molecule of ] could complete formation of the carbon skeleton of 3.
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The same proximity of two negative charges probably makes 4 a strong enough base to capture
one proton from benzene. The resulting phenylsodium would be responsible for the 17% yield of
6. The additional 8% of di-t-butylcarbinol could arise by quenching of unconverted 4 during

the work-up.
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