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Hexabromocyclopentadiene reacts exothermically with
AlBrj; to give in excellent yield a cage dimer, C10Bri,. This
has been assigned? the centrosymmetric D,,-bishomocu-
bane cage structure 1 based on a tenuous analogy with
the proposed structure? of Mirex, the perchloro analogue,
once an important insecticide. We have now confirmed
this assignment unambiguously using single-crystal X-
ray analysis.3
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Ungefug, McGregor, and Roberts reported in 1971 that
sodium methoxide in THF reacts with 1 at room tem-
perature; first one bromine substituent is replaced with
a methoxy group, and then, at a similar rate, a second is
replaced likewise. The overall conversion is clean and
yields >80% of a single dimethoxy compound. (Further
reaction with NaOMe does occur, but more slowly, and
gives a complex mixture of products.) Structures 2 and
3 were assigned originally to the first two products based
primarily on mass spectroscopic arguments.
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The proposed conversion is very unusual and is difficult
to understand mechanistically. We found it worthy of
further attention as hydrolysis of the ether groups would
provide a diketone well-suited for double Favorskii
contraction into the cubane system.®

We repeated the reaction of 1 with sodium meth-
oxide without difficulty and obtained in similar yield
a crystalline dimethoxy compound® identical (IR and
IH NMR spectra) to that previously reported. How-
ever, single-crystal X-ray analysis’ proved definitively
that this product is 2,8-dimethoxydecabromopenta-
cyclo[5.3.0.0.260.3°0%8]decane (4), rather than the previ-
ously proposed 5,10 isomer 3.
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It is no easier to explain mechanistically the formation
of 4 than it was the earlier hypothesized formation of 3.8
It is clear that backside attack on carbon at any of the
cage corners is entirely blocked. Sy2-like displacement
at either of the dibromomethano bridges is not at all
favorable, for the same reason that displacements are
very difficult at the 7 position of a norbornane®—the
enforced C—C—C angle of 90° is far from the 120°
preferred by the pentacoordinate intermediate. As halo-
genated cage systems are inert to silver nitrate, mech-
anisms involving ionization to a cation are unlikely. We
thought that the reaction might be initiated by methoxide
ion attack directly on one or another bromine of 1
(Scheme 1) resulting in the formation of methoxyhypo-
bromite, bromide ion, and one or another highly reactive
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bishomocubene!® which could then subsequently add the
elements of CH;OBr.
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However, all attempts failed to intercept the methoxy-
hypobromite or trap the bishomocubene with excesses of
highly reactive dienes such as 2,3-dimethylbutadiene or
furan.

There is the possibility that the conversion of 1 to 4
proceeds by several single electron-transfer Sgny1 reac-
tions perhaps of the type illustrated (Scheme 2).11

However, the observed conversion needs no photo-
chemical or thermal stimulation, is not oxygen sensitive,
and is not repressed by radical traps. Nor are we aware
of any examples in which sodium methoxide participates
so readily in Sgn1 reactions. Nonetheless, we are unable
to exclude the possibility unambiguously.
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Sodium ethoxide, sodium tert-butoxide and sodium
thiomethoxide in THF react much more rapidly than the
less soluble sodium methoxide, but give complex mix-
tures. Remarkably, sodium methoxide in methanol does
not react with 1, and small quantities of methanol added
to THF/NaOMe diminish the rate of conversion of 1 to 4
significantly. Common nucleophiles such as lithium
iodide, lithium fluoride, or lithium phenoxide in THF do
not react with 1. This appears to eliminate any mecha-
nism which depends on equilibration of the cage with
some reactive open form. Clearly, the mechanistic prob-
lem is ripe for further investigation.
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