6876

The value of the second-order specific rate for forma-
tion of the N;O complex may be compared with the
formation rates of other (NH;);Ru™ L2+ complexes at
25°. For L = N,, (NH;);RuN,;**, N,O, CO, pyridine,
and isonicotinamide, k = 7.1 X 10-%% 4.2 X 10-2%°¢
7.21 X 10-2%,12 X 10-%° 11.8 X 10-%,© and 6 X 102
M—1tsec— 11!
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Synthesis of Cyclooctatetraenyleuropium and
Cyclooctatetraenylytterbium
Sir:

The preparation of bis(cyclooctatetraenyl)uranium-
(IV),! which has received the trivial name “uranocene,”
has renewed interest in new types of compounds con-
taining cyclooctatetraene. Aside from uranocene, com-
pounds of formula M(Cot),, with M = V, Ti, have been
known for some time. Several compounds of formula
M(Cot) are also known,? as is one mixed cyclopenta-
dienyl-cyclooctatetraenyl compound, Co(cp)(Cot),?
and many Cot-carbonyl compounds. We report here
the preparations and some properties of cyclooctatetra-
ene compounds of Yb and Eu. We believe these to be
the first reported cyclooctatetraene complexes of rare
earth elements.

It is well known that solutions of ytterbium and
europium in liquid ammonia may be used to prepare
the respective cyclopentadienides.* The cycloocta-
tetraene derivatives of these elements were successfully
synthesized using similar techniques. Because of the
almost explosive air oxidation of both compounds, all
studies were carried out under anaerobic conditions.
Also, in contrast to U(Cot),,! both compounds undergo
immediate hydrolysis in the presence of water.

One would expect to obtain compounds of the type
M(Cot) from Yb and Eu, since these elements both have
stable +2 oxidation states.  This expectation is ful-
filled. Analysis of the Yb compound substantiates the
formulation Yb(Cot). The Yb compound is, further-
more, diamagnetic. The Eu compound has an epr
spectrum visible at 77°K, which is consistent only
with Eu?*. The epr spectrum of the powdered com-
pound consists of a strong resonance 4 kG wide, peak-
to-peak, centered on g = 2.00.

(1) A. Streitwieser, Jr., and U. Miiller-Westerhoff, J. Am. Chem, Soc.,
90, 7364 (1968).

(2) H. Breil and G. Wilke, Angew. Chem. Intern, Ed. Engl., 5, 898
(1966).

(3) A. Nakamura and N. Hagihara, Bull. Chem. Soc. Jap., 33, 425
(1960).

(4) E. O. Fischer and H, Fischer, J. Organometal. Chem., 3, 181
(1965).

The compounds appear to have strong interactions
with solvents, which affect their appearance markedly.
The unsolvated Yb compound is, for example, pink.
It is insoluble in ammonia, but becomes orange. Re-
moval of excess ammonia at atmospheric pressure yields
a compound which is a very intense blue. Removal of
ammonia under vacuum yields the original compounds.
Yb(Cot) is insoluble in hydrocarbons and ethers but
dissolves in more basic solvents, such as pyridine and
dimethylformamide. The solutions are deep red and
the solids in contact with them are nearly black.
These solvents may be removed under vacuum.

Both compounds are stable to 500° under vacuum.
Neither sublimes at 500° and 10 .

There is no marked difference between the epr spectra
of unsolvated Eu(Cot) and the compound solvated with
NH;. This means only that there has been no remark-
able change in the electrical asymmetry of the environ-
ment of the Eu?* in the two cases.

The compounds were prepared by the dropwise addi-
tion of cyclooctatetraene to ytterbium or europium
metal dissolved in anhydrous ammonia. The reactions
were carried out under a purified nitrogen atmosphere.
In a typical reaction, 0.01 mole of cyclooctatetraene
was added slowly to 0.01 mole of the metal, yielding an
orange or light green precipitate for ytterbium or eu-
ropium, respectively. After stirring for 2 hr, the re-
maining ammonia was removed and a bright blue or
light green product recovered. Upon heating to 200°
at 10~ mm, a pink (Yb) or orange (Eu) product was ob-
tained. Carbon and hydrogen analyses were slightly
off, but consistent with a 1:1 complex. Anal. Caled:
C, 347, H, 2.9. Found: C, 30.5; H, 3.0. Metal
analysis, carried out in the same manner as that for
ytterbium cyclopentadienide,’ gave excellent agreement
for a 1:1 complex. Anal. Caled for Yb(Cot): Yb,
62.4. Found: Yb,62.1. Analysis of the pink Yb(Cot)
indicated that less than 0.5 97 nitrogen was present. All
solvents used were purified by refluxing over calcium
hydride or by contact with potassium mirrors. Elec-
tron paramagnetic resonance measurements were per-
formed on a Varian V-4502-15 X-band spectrometer,
and magnetic susceptibilities were determined with a
simple Gouy balance using HgCo(NCS), as a standard.
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Fluxional Behavior of (Trihaptocycloheptatrienyl)-
(pentahaptocyclopentadieny)monocarbonyliron

Sir:
We recently reported the preparation of a substance
which was assigned the structure of a 7-monohaptocyclo-

heptatrieneiron complex.! Further examination of
this substance and a comparison of its nmr spectrum

(1) D. Ciappenelli and M. Rosenblum, J. 4m. Chem. Soc., 91, 3673
(1969).
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