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Dewar Hexamethylbenzenepalladium(I) Chloride

By H. DietL and P. M. Ma1TLIs*
(Chemistry Department, McMaster University, Hamilton, Ontario, Canada)

DurinG the course of some related studies, we
became interested in the possibility of forming
transition-metal complexes of Dewar benzene
(bicyclo[2,2,0Thexa-2,5-diene). Here we report
the first preparation of such a complex, and its role
in the isomerisation of the ligand.

Dewar hexamethylbenzene (hexamethylbicyclo
[2,2,0]hexa-2,5-diene), (I)! reacted with a defi-
ciency of dichlorobis(benzonitrile)palladium(11) in
chloroform, or more conveniently in benzene, at
25° to give yellow platelets of Dewar hexamethyl-
benzenepalladium chloride {dichloro(hexamethyl-
bicyclo[2,2,01hexa-2,5-diene)palladium } (III). The
pure complex was actually isolated in 679, yield
but the only other product formed was a small
amount of hexamethylbenzene (IV), (approx.
0:3 moles per mole of complex formed). Since the

complex decomposed slowly on standing even in
the solid, a complete elemental analysis was not
possible. We formulate the structure of the
complex as shown, by analogy with other pallad-
ium(mr) complexes of unconjugated chelating
dienes,? on the following evidence:

(a) Analysis by combustion gave Pd, 31-09%,
complex (IIT) requires Pd, 31-49%,.

(b) Reaction with triphenylphosphine in chloro-
form gave Dewar hexamethylbenzene (I) and
dichlorobis(triphenylphosphine)palladium quanti-
tatively.

(c) The molecular weight was found to be 360
(osmometric in chloroform); the monomeric com-
plex (III) requires 340.

(d) The complex (III) decomposed sharply and



760

vigorously at 79° in a melting-point tube to
palladium chloride and gave a sublimate of hexa-
methylbenzene.

(e) The *H n.m.r. spectrum in CDCl; showed two
singlets at r 8-04 and 8-69, with intensity ratio 2:1,
due to the two different types of methyl groups.
This is a downfield shift from their positions in
uncomplexed Dewar hexamethylbenzene {at 7 8-45
and 8-97 in CDCl,).

(f) The ir. spectrum of the complex (III) no
longer showed the weak w(C=C) band at 1680
cm.”! which is present in Dewar hexamethyl-
benzene. Instead a new, strong band, which we
assign to v(C=C) when complexed to Pd", at
15632 cm. was observed.
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A freshly prepared solution of Dewar hexa-
methylbenzenepalladium chloride in CDCl; was
stable for ca. 20 min. at 33°. After this induction
period, decomposition set in very rapidly with the
quantitative formation of hexamethylbenzene (IV)
and palladium chloride. In the presence of small
amounts of free Dewar hexamethylbenzene how-
ever, the solution was stable for longer periods of
time. Addition of small amounts of palladium
chloride [as (II)], to the solution of (III) catalyzed
the decomposition to hexamethylbenzene (IV) and
PdCl,, no induction period then being observed.
The decomposition of (III) in CDCl; therefore
appears to be autocatalytic and the induction
period which is observed is due to a slow dissocia-
tion of the complex (III} to give PdCl, which,
when it is present in high enough concentration
reacts with the complex (II1) to give hexamethyl-
benzene and more palladium chloride.

These results are consistent with a novel type of
reaction, viz:
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