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Five-, Six-, and Seven-membered Rhodacycloalkanes from [RhI,(PPh,)(n®-C,Me;)]

and BrMg—[CH,].—MgBr (n=4, 5, or 6).

Occurrence of Carbon—Carbon

o-Bond Cleavage in the Preparation of the Rhodacyclopentane Derivative

By Pi1eTrO DivERsi, GIOVANNI INGROSSO, and ANTONIO LUCHERINI

(Istituto di Chimica Ovganica Industriale, Universita di Pisa, Via Risovgimento 35, 56100 Pisa, Italy)

Summary Reactions of [Rhl,(PPh,)(n®>-C;Me;)] (la) with
the di-Grignard reagents BrMg—-[CH,],-MgBr (2; » = 5
or 6) led to the rhodacycloalkanes (3) and (4), respect-
ively; reaction of (1a) with (2); (» = 4) gave the rhod-
acyclopentane (6) and the rhodium(i)—ethylene com-
plex (5).

METALLOCYCLOALKANE derivatives have been postulated
to be involved in a number of transition-metal-catalysed
reactions, such as olefin metathesis,! isomerization of
strained carbocyclic rings,? [2 + 2] cycloaddition of olefins,3
and oligomerisation of 1,3-and 1,2-dienes.* While rhodium
compounds are known to act as catalysts in many of these
reactions, only a few rhodacycloalkanes have been re-
ported.

In this connection we now report some results obtained in
a study of the cyclodialkylation of the rhodium complex
(1a) with the aw-di-Grignard reagents (2).

Thus, the cyclic rhodium compounds (3) and (4) were
prepared by the reaction of (la) with the appropriate di-
Grignard reagent (molar ratio 1:3) in diethyl ether at room

[RhX,(PPh3) (- CsMegl] - BrMg-[CH], -MgBr
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temperature. They are orange red crystalline diamagnetic
compounds which were characterized by elemental analysis,
molecular weight determination, and mass spectrometry.

On reaction with Br,, in Et,0 at —78 °C, (3) and (4) gave
1,5-dibromopentane and 1,6-dibromohexane, respectively,
in addition to (1b) [equation (1)].

Br,

(3) or (4) —— (1b) + Br-[CH,];~Br or Br-[CH,]~Br (1)

Treatment of ethereal solutions of (3) and (4) with dry
HCl, at room temperature, yielded (1c) and mixtures of the
corresponding n-alkanes and n-alkenes [equations (2) and

(31

HCl

(3) — (1¢) + n-GiH;, + n-CHy, 2)
HCI

(4) — (1¢) + n-CgHy, + n-CeH,, (3)

In the solid state, (3) and (4) decomposed at 160 °C under
argon; no carbon-carbon bond cleavage was observed, the
only volatile products being n-pentenes and n-hexenes from
(3) and (4), respectively. Similar decomposition modes
have been observed in the case of some platinum(ir)
metallocycles.®

The reaction of (1a) with (2; » = 4), carried out under the
same experimental conditions as above, gave an oily
residue after filtration and removal of solvent. Extraction
of this residue with pentane, and chromatography on
neutral alumina, led to a mixture of (5) (yield, 40%) and (6)
(ca. 109%). Ethylene was detected in the reaction mixture
by glc. The same results were obtained employing
magnesacyclopentane (7) as the alkylating agent, under
the above conditions.

Pure (5) was obtained as orange needles by crystallization
from pentane, and was characterized by its 'H n.m.r,, i.r,

1 R. J. Haines and G. J. Leigh, Chem. Soc. Rev., 1975, 4, 155.
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and mass spectra, and by elemental analysis. These data
were found to be identical with those of a specimen prepared
on reaction of bis(ethylene)(n®-pentamethylcyclopenta-
dienyl)rhodium(1), [Rh(C,H,)y(n>-CsMe;)], with PPh,, in
refluxing toluene. The structure of (5) has been unam-
biguously established by single-crystal X-ray analysis.®

Efforts to isolate (6) have so far been unsuccessful, leading
invariably to samples contaminated by (5). The mass
spectrum showed in addition to the characteristic frag-
mentation pattern of (5) a peak at m/e 556 corresponding
to the parent peak of (6). Reactions with HCI or Br, gave
products containing the tetramethylene unit, while no C,
derivatives could be detected when pure (5) was treated
with HCl or Br,. The similarity in the reactivity of (6), (3),
and (4) towards HCl and Br,, together with mass spectro-
metric evidence, strongly suggest for (6) a rhodacyclo-
pentane structure.

The method of preparation of (5) and the simultaneous
evolution of ethylene strongly suggest that the metallo-
cyclopentane derivative (6) is the precursor of (5) under-
going carbon-carbon g-bond cleavage. Similar fragmenta-
tions have been suggested? to take place, but no case of
stable olefin complexes resulting from them has been
reported as yet.

The fact that carbon-carbon o-bond rupture is not
observed in the case of (3) and (4) stresses the importance
of the ring size in determining the properties of rhodacyclo-
alkanes.

Finally, our findings may be of relevance to the mechan-
ism of olefin metathesis.
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