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Pentafluorophenylaluminium dibromide (I) and bis(pentafluorophenyl)aluminium bromide II are
the first fluorocarbon derivatives of, formally, tricovalent aluminium to be characterisedz’j
and, consequently, olefin insertion reactions with fluorocarbon-aluminium compounds have not
been reported. The latter compounds are normelly unstable with respect to migration of
fluorine from carbon to a.lum:i.niu.m"‘’5 but (I) and (II) are stabilised by bromine bridging
leading to co-ordinative saturation of the aluminium.

Some reactions of (I) and (II) have already been described® tut we now report that (I)
will undergo an olefin insertion reaction with propene, resulting in insertion of the olefin

between the Al and the C6F groupe Also, the product contained propene apparently w-bonded

5
to aluminium and, to our knowledge, this is the first reported case of an isclable w-bonded

olefin-aluminium system.

c'H3
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CgFAlBr, + CHy.CH=CH, —> 061'5(03}{6)“.4131-2 + -1;1 — c]l{
2
(1) (111) (v)
Toluene
Hydrolysis \
06F5(03H6)DH + CII3.0H=CH2+CGFSH CH3.0H=CH2

()
CgFsALBr, + CHy.CH=CH, > C6F5AlBr(03H6)nBr

(v1)

Like aluminium tribromide, nest (I) in contact with propene leadsto rapid polymerisation of

the olefin to a high molecular weight polymer but it was not possible to distinguish between
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an insertion jrocess leading to (III) or (V). However, in other ex:erimerts equimolar
amounts of propene and (1) in hexane, contained in a sealed evecuated Carius tube, were
warned to 500. Then the solvent was removed to a vacuum system and showr not to contein
propene, while the residuel meterial eventually soliditied. Careful hydrolysis of this
s0lid in a vacuum system gave a polymer (V) which contained~10,. fluorine but nc bromine

and the l.R. spectrum confirmed the presence of pentafluorophenyle Therefore the jolymer wes
produced via (III) and not (VI). During the hydrolysis of the solid product, volatilie
material was evolved consisting of pentafluorcbenzene and propene (confirmed by its mess-
gpectrum) and, indeed, propene was also obtained on additiocn of toluene or benzere toc the
solid.

It is Gif'ficult to account for the displacement of propene by sr-donors excest from e
w-bonded system as represented by (IV). However,; it is not yet clear which other groups are
attached to the aluminium in (IV) because the olefin could be attached to (I, which the
hydrolysis shcws is still present in the product, or the growing polymer (111}« 1In fact,
(IV) is probably an intermediate to (III).

Further work is proceeding on these systems.
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