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We have a dual interest 1n aluminum trichloride c—complexes1 of cyclobutadienes The *etra-
methylcyclobutadiene complex 1 exhibits a temperature-dependent pmr spectrum due to an unusual intra-
2
molecular migration of the aluminum trichloride group, furthermore, such complexes are useful as

2-
synthetic precursors to substituted Dewarbenzenes 6 We discuss here the temperature-dependent pmr
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spectrum of the aluminum trichleoride o-complex (24) of a 1,2-tetramethylenecyclobutadiene. We also
repert the use of complexes 1 and 2a 1n two separate syntheses leading to tetramethylene-bridged
Dewarbenzene derlvat:.ves7 from which we hope, eventually, to prepare pyramidal dicarbonium 1ons

containing methylene bridges

Complex Za was obtained from 2,8-decadiyne and alumnum trichloride as a dark-red solut.on
Scheme 2

2b
1in methylene chlorade lwu sLructures — <a and Zb ~ are, in principle, possible for this complex

but only one 1s observed Comparison of the pmr shifts of methyl groups in 2 with those in the
tetramethylcyclobutadiene complex 1? supports structure EE}O (see dilagrams 1 and 2a for data) The
pmr spectrum of complex 2a (1M solution in 1,1,2,2-tr=trachloroethane)14 was unchanged until EE,SOO
when broadening commenced The methyl resonances {(§ = 2 13 and 2 21) coalesced at 92° At 120-130°
the methylene resonance at 2 81 & had disappeared and the upfield methylene signals were considerably
broadened Cooling restored the original spectrum, although some decomposition had occurred We

have reported2 that aluminum trichloride migration in complex 1 causes coalescence of the methyl
resonances at 2 29 and 2 40 & below +20° This contrasts with the much higher coalescence temperature

(927) observed here for complez 2a and 1indicates that the rate of the degenerate lsomerization of
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complex 2a 1s much lower than that of complex 1 15 Degenerate 1somerization of complex 1 occurs via
the symmetrical transition state (or intermediate) 3 depicted in scheme 1, rather than by consecutive
1,2-shifts of aluminum trlchlorlde.2 In view of the preference shown by aluminum trichloride for
methylene- rather than for methyl-substituted sites in complex 2, we suggest that the 1somerisation
route in scheme 2 1s more probable for the latter complex and that the higher migration barrier may
be the consequence of a more stable ground state

The syntheses of some Dewarbenzene derivatives based on complexes 1 and 2a are
described below.

A methylene chloride solution of complex EEJ cooled to -40° ana treated consecutively
with dimethyl acetylenedicarboxylate (DMAD) and DMSO, yielded diester 4a. Neither of the isomeric
diesters 5 or 6 was detected in the pmr of the crude product m:.xture.18 The tetramethylene-
substituted Dewarbenzene 4 was 1solated, after hydrolysis, as the dicarboxylic acid 4b 1n 40% yield

based on the starting decadxyne.19
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No reaction was observed in the absence of DMSO when a similar solution of complex gg
and DMAD in methylene chloride was maintained at -40° in the pmr probe for the same reaction time
(ca. 0 5 hr) We conclude that, at this temperature, DMSO 1s necessary to cause reaction between
these species We therefore tentatively suggest that reaction occurs via the tetramethylenecyclo-—
butadiene Z?O which reacts with DMAD to give the Diels-Alder adduct 4a. The absence of 5 or &
suggests that the double bonds of 7 are localised as in 7a. A rapid equilibrium between 7a and 7b
cannot be excluded,21 but it seems unlikely that 7a should be a better Diels-Alder diene than 7b
in this case 22

The above synthesis can be extended to construct, simultaneocusly, polymethylene bridges
over both the 1,2 and 3,4 positions of Dewarbenzene derivatives:23 however, an alternative method
is required to bridge the 5,6 positions. Accordingly, we have synthesized the Dewarxylylene 8 by
the route detailed in scheme 3.24 Reaction of tetracyanoethylene (TCNE) with the Dewarxylylene 8
gave the expected Dewarbenzene adduct 9 in which the 5,6-bridge has been formed.25

These topics are currently under further investigation.
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A mixture ofDewarxylylene 8 (0 16 g, 1 mmol) and TCNE (0 13 g, 1 mmol) 1in benzene (7 ml) was
stirred under a nitrogen atmosphere for 46 hours at 20°  solvent evaporation and recrystallisation
gave adduct 9 in 50% yield mp 140-142°, pmr (CDC1;) & 2.08 (broad s, 48),1 58 (s, 68), 1 19

+
(s, fH), mass spectrum M = m/e 288, correct elemental analysis.



