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Valence Isomers of

Aromatic Compounds:
On the Mechanism of the

Katz Reaction™*

Ulrich Burger*, Pierre Jean Thorel, and Yves Mentha

Abstract. Lithium salts of small and medium-sized aromatic anions react with methylene
chloride and alkyllithium to afford bridged bicyclobutanes or related polycyclic com-
pounds. We demonstrate that the three new carbon—carbon bonds formed in the course
of these title reactions result from a tandem of carbenoid processes. Formation of
exocyclic carbenoids precedes intramolecular cheletropic addition and ring enlargement.
Neither H-migration nor CH-insertion is observed throughout these processes. Key
intermediates have been generated by independent routes.

In the late sixties, Katz and his co-
workers! recognized that monochlorocar-
bene, generated from CH,CI, and alkyl-
lithium, can act as a synthetic equivalent of
<< CH® > when allowed to react with
lithium salts of aromatic anions. Thus, the
reaction of cyclononatetraenyllithium (1)
with CH,Cl,/CH,Li in ether, afforded iso-
bullvalene (2) which subsequently under-
went a Cope rearrangement to give tricy-
clo[5.3.0.0“'%)deca-2,5,8-triene (3)™"2. This
method of introducing three new carbon-
carbon bonds in a single operation was
rapidly extended to lithium salts of other
aromatic anions, and found its most re-
nowned application in the synthesis of
benzvalene (5)%4. By now, the reaction of
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formal chlorocarbene with nearly all of the
more readily available lithium salts of aro-
matic anions has been studied. It should be
tacitely understood throughout this com-
munication that the latter are present in
solution largely as ion pairs®. Table 1,
which does not claim to be exhaustive,
shows that impressive polycyclic structures
have been obtained by this method. Some
time ago, we suggested, these reactions to
be called «Katz reactions». This proposi-
tion has been widely accepted!?.

The present report deals with progress
made in understanding the underlying
mechanism of these reactions. Three
closely related questions needed to be an-
swered. Firstly, in which order are the
three new CC-bonds formed? Secondly,
are there distinct intermediates and what is
their precise nature? And thirdly, what is
the final product releasing step?

Ten years ago, we reported that the reac-
tion of indenyllithium (18) with C[*H,]Cl,/
n-BuLi gave [1-’H]benzobenzvalene (11 %)
and both, [I-’H]naphthalene (8%) and
[2-*H]naphthalene (13 %). The assumption
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Table 1. Reactions of CH,Cl,/RLi with lithium salts of
aromatic anions (selected examples).












