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The Wittig rearrangement of allyl alkyl ethers ] has been ‘shown to
lead to a mixture of alcohols 4 and aldehydes ¢ arising from [1,2] and [1,4]
migration of the alkyl group.2 This reaction is thought to proceed via
a radical + radical-anion cleavage-recombination mechanism (Schemes 1 and
2). It was therefore of interest to examine the products formed in the
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Scheme 1

reaction by nmr to see if radical intermediates could be detected (CIDNP).
Lansbury and Chasar3 observed a polarised signal during the rearrangement
of benzyl t-butyl ether; this signal, however, was subsequently found to

be due to a by-product, isobutene,4 rather than to the major rearrangement
product.

The rearrangement of the ethers 1l (R = Me and R =" tBu) with butyllithium
in THF QB at 30°C 1ed6 to a mixture of alkoxides é and 5 (Z isomers only,
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JHC=CH = 8 Hz).7 No polarisation was observed in these products during
the reaction. Three polarised signals (all A/E) were, however, found
in the spectrum of the reacting mixture from l (R = tBu) at & = 4.62,
1.69 and 0.89 (doublet). These are attributed to isobutene CH2 and CH3,

and isobutane CHS’ respectively. Moreover, some unpolarised methylli-

thium (& = -2.1) was formed in the reaction of l (R = Me).
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Scheme 2

The a-substituted allylic ether 1 under the same conditions, led to un-
polarised [1,2] and [1,4 1 rearrangement products (in low yield), unpolarised
methyllithium, and polarised methane (E, & = 0.16).8

A variety of polarised by-products have thus been detected in the reac-
tion between butyllithium and allyl alkyl ethers. Polarised methane 1is
only formed from a-substituted methyl ethers such as 7, and probably
results from hydrogen transfer within the radical pair §, as shown in Sche-
me 3. The fact that the methane exhibits a net E effect shows that there
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is, as expected, a g-factor difference between the two radicals in the

95 10 poiarised isobutane and isobutene are formed

pair 8 (-+-- = E).
from ? (R = tBu), and polarised isobutene has-already been observed as a
by-prgduct of the Wittig rearrangement of benzyl t-butyl ether.”» * The
observed multiplet effect is consistent with a hydrogen transfer reaction
between two alkyl radicals (Ag = 0) as shown in Scheme 2 (+++++- = A/E

for isobutane, and ++++-+ = A/E for isobutene).g’ L

As in the case of benzyl t-butyl ether,3 no polarisation was observed
in the major rearrangement products 3 and 2 from the allyl alkyl ethers ].
This 1is not necessarily inconsistent with a radical process (Schemes 1
and 2) if the first-formed radical pair 2 undergoes immediate recombina-
tion. 1z, 13 The fact, however, that some racemisation of the migrating
group R is observed 1n the formation of the products 4 and 6 from the
ether l (R = PhCHMe), shows that part of the reaction occurs by a
secondary radical recombinatien which should therefore lead to polarised
products. Polarisation is indeed observed in the products of the ana-
logous Stevens [1,2] rearrangement;12 these products are, however, neu-
tral molecules, whereas the products 3 and 5 from the Wittig rearrange-

N o
ment are lithium alkoxides. Such alkoxides are known15

to form large
aggregates in solution, and large molecules have short relaxation times
T1. This may be the reason for the lack of observable polarisation in

the products of the Wittig rearrangement.16
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