Journal of Organometallic Chemistry, 57 (1973) C87—C89 C87
© Elsevier Sequoia S.A., Lausanne — Printed in The Netherlands

Preliminary communication

(#* -Dibenzylideneacetone)pentamethylcyclopentadienylrhodium(l)

H.B. LEE
Department of Chemistry, McMaster University, Hamilton, Ontario L8S 4M1 (Canada)

and P.M. MAITLIS
Department of Chemistry, The University, Sheffield S3 7HF (Great Britain)
(Received June 29th, 1973)

SUMMARY

Dibenzylideneacetone can act as a 1,4-diene in bonding to a single metal atom and
this has been shown by the synthesis of (#*-dibenzylideneacetone)pentamethylcyclopenta-
dienylrhodium(I).

The current considerable interest'™ in complexes of dibenzylideneacetone (Dba)
prompts us to report that this ligand can, in favourable circumstances, bond as a 1,4-diene
to a single metal atom despite the large potential restraints arising from non-bonded inter-
actions between the two hydrogens (Hp) on the double bonds. Recent X-ray studies on
solvated [Pd,(Dba);] showed that in that complex one double bond of each Dba was
coordinated to one palladium while the other double bond of each Dba was coordinated to
the other palladium, both metal atoms being trigonally coordinated overall®.

We have previously shown® that dichloro(pentamethylcyclopéntadienyl)rhodium
dimer (I) reacts with a wide variety of diolefins in alcohol-base to give #*-diene complexes
of Rh!. In a similar manner I reacted with Dba in ethanolic sodium carbonate (two days at
55°) to give a 42% yield of red crystals of dibenzylideneacetone(pentamethylcyclopenta-
dienyl)rhodium (II). The complex gave satisfactory analyses and its structure was
established from its ! H NMR spectrum. This showed, in addition to the phenyl hydrogens
(7 2.80 m) and the CsMe; resonance (7 8.81 s), doublets at 7 5.17 (H,) and 6.47 (Hp)
[/(H,—Hp) 11 Hz] which were further split (/ = 1 Hz) by coupling to '®*Rh (7= %, 100%).

In uncomplexed Dba the resonances of H, and Hy, are observed at 7 2.22 and 2.92
and J(H,—Hyp) is 16.5 Hz. The large upfield shift in these resonances on complexation
together with the change in J(H,—Hp) as well as the observed coupling to Rh show that
Dba is complexed to the metal through its double bonds. The simplicity of the spectrum -
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indicates that both double bonds are complexed to the one metal atom™.
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The IR spectrum of II showed a single very strong 1{CO) at 1562 cm ™! (CHCl,
solution) which was at considerably lower frequency than in Dba. This suggests that there
is some polarisation of the carbonyl bond and that a contributor to the structure of II is:
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The complex IT was moderately stable but it did slowly decompose in chloroform
to give I and free Dba. On heating with cycloocta-1,5-diene (50°, 18 hours) decomposition
occurred to give unidentified products; none of the known [Rh(Cs;Me;s ¥ (1,5-CsH;, )] was
obtained®. In contrast, II reacted with dimethyl acetylenedicarboxylate under these
conditions to give a quantitative yield of the “bent benzene” complex, (III), which had
previously been obtained from [Rh(Cs;Me; OCOCH;), ] and the acetylene under
hydrogen®:
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