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In recent years the isomerization of strained hydrocarbons by transition
metals has been intensively studied with particular attention being paid to ho-
mogeneous catalysis by ionic or zerovalent metal complexesl'6. We wish to report
on the zerovalent metal promoted isomerization of benzvalene (1) in which two
different rearrangement courses are followed depending on the nature of the me-
tal used.

Benzvalene7 on contact with splinters of silver or iron simply undergoes

valence isomerization to benzene (2), whereas platinum, palladium, gold, nickel

or copper bring about rapid rearrangement of 1 to fulvene (3) in high yileld.
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a. contact with ag°®, FeC.

b. contact with Pt°, pd°, au®, Ni°, cu®.

Benzobenzvalene (i)7 also undergoes similar rearrangement at slightly
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higher temperatures. A few minutes exposure of 4 to copper in boiling benzene
gives benzofulvene (5). However, the action of silver converts 4 exclusively into

naphthalene (6).
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In order to learn more about the mechanism of these novel rearrangements,
we have examined the behaviour of l-deutercbenzvalene (7) and its benzo-annelated
derivative (14). The surprising result is that 7 with copper gives fulvene (8) in
which label is distributed over all possible positions8. The deuterium distribu-
tion was found to be 24%, 20% and 56% for the C-2, C-3 and C-6 positions respec-

tively9

. Still more surprising was the finding that benzvalene recovered from
copper after some 80-120 sec reaction was shown to be labelled not only in the
starting position C-1 (81%) but also in positions C-2 (12%) and C-3 (7%)11. In
striking contrast l-deuterobenzobenzvalene (14) afforded just three isotopomeric
benzofulvenes (15) when treated with copper. Label distribution was found to be

12

25% at C—68 , 25% at C-6 and 50% at C-2

yn anti . Silver catalysis however, produ-

ced only B-deuteronaphthalene.

From these findings it is seen that the copper-promoted reaction requires
that the central and one of the lateral bonds in the bicyclobutane moiety be
broken. Benzvalene gives the pair of exocyclic carbenoid species 10 and 11 and
the benzo-derivative gives 16 and 17. Reclosure of 10 and 11 by internal 1,2
and/or 1,4 addition will account for the scrambling in benzvalene and its absence
in benzobenzvalene. The remarkable difference of the label distribution observed
in the fulvene products however, necessitates two different scrambling mecha-
nisms. The first is the recycling process via benzvalene and the second involves
[1,5] sigmatropic shifts of 1l to produce 12 and 13. Either hydride or group mi-
gration could be invoked. For reasons of geometry, the indenyl carbenoids (16

and 17) are incapable of undergoing such [1,5] shifts and accordingly the pattern
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of label distribution is different.
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Clearly, the rearrangements by silver proceed by a fundamentally different

s

mechanism as indicated by the exclusive formation of B-deuteronaphthalene from
14. It can be concluded that the two diagonally opposed bonds of the bicyclobu-

tane moiety are broken with aromatization to naphthalene,
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