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~ Recently it has been reported (1) that BuCls, on
reacting with butadiene at 100°C in methoxyethanol, yields a
orystalline oomplex, Hu012012H18, which, on the basis of X-ray
evidence, was formulated as Dichloro(dodeca-2,6,10-triene-1,12-
~diyl)ruthenium(IV).

We have studied the reaction between Bucl3 and iso=
prene, and isolated a red-brown complex which shows interesting
differences, from the chemical and structural standpoint, from
the one obtained from butadienee. The complex was obtained by
heating at 60-T70°C for 40 hours a solution of Rucl3 in ethanol
(041 g in 2 co.) with a large excess (10-®c.) of isoprenes The
complex, which is diamagnetic, is fairly soluble in 032012 and
CH013, much less in 0014, nearly insoluble in benzene and ethyl
aloohol. Its elemental analysis is in accord with the formula
Ru01201oH16.

Solutions of Bu01201oﬂ16 in 032012 react with H2 at
room temperature and atmospheric pressure yielding 2,7-dimethyl—
-octa~2,6-diene in nearly a quantitative amount. This shows that
the organic ligand is a linear tail-to-tail dimer of isoprene.
On reacting CO at room temperature and atmospheric pressure with
a 032012 solution of Ru01201oﬁ16, a new complex, RuCléC1OH16-CO,
of yellow colour, is obtainede. This further reacts in CHBOH solu=
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tion with CJ giving eventually RuClz(CO)4 and polymeric productse
Analogously, pyridine reacts with Ru012010H16 giving first the com=
plex Ru01201oﬁ16'0655Nﬁ (red—purple crystals),and finally Ru012(06H5N)4,
together with polymerioc productse.

The formation of Ru012(010H16)00 and Bu012010H16(C6HSN)
suggests that the complex Ru012010H16 is dimeric with a chloro-bridge
between the ruthenium atems. The formation of polymeric products, from
the organic¢ ligand, in the reactions of the complex with CO or C6HSN’
indicates that the organic ligand is bonded to Bu by W-allylic bonds.
In faot if it were bound by a simple olefinic complexation a linsar
dimer, rather than a polymer product, would have been obtained on
reaction with CO or pyridine.

The NMR spectrum of Ru012010H16(00) shows two singlets at
T 6431 and 5.18, most probably attributable to the two terminal allyl=
ic hydrogens, and e sharp singlet at T 7.66, atiributable t9 methyl
groupss This evidently means that the two methyl groups of the tail-to-—
tail dimer are equivalents

A1l the above evidences are fully confirmed by the prelimi=
nary study of the complex by XZ-ray speotrascopye

Preliminary results of our single orysial analysis show
that the dimensions of the triclinic unit cell are:
a = 945 = 0.04 Z, b = 8.43 £ 0.04 Z, & =Ts71 % 0.03 E,
ol w 107.8 & 0.5% [5- 75.2 = 0.5% Y- 10145 % 0.5%; V = 561 %5 2

Only one molecule is contained in the unit cell, and the
calculated density (a = 1.82 g/cms) is in good agreement with the expe=
rimental value (4 = 1.80 g/cms)c The two—dimensional refinement on the
(ab) and (ko) projections hae shown that the molecule is centrosymmetrics
al (space group P1), the resulting molecular structure being represented
in the figure.

Within the accuracy of the present stage of refinement, the
organic group possesses a twofold axis which connects the two chemically
equivalent isoprene units and passes through the Ru atom. The distance

o
between Bu and the allylic carbon atoms is on the average 2+25 4. The
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type of coordinztion around the Ru atoms may be roughly desoribed as
a trigonal bipyramid, the upper and lower vertices being represented
by two ohlorine atoms and the three equatorial vertices by a chlorine
atom and the two allylic groups.

The dimsgreement index betwesn observed and caleulated
structuréd factors is 0.10 for 470 observed reflections. The tridimenw

sional refinement is in progresse.

References

1+ J E. Lydon, J» K. Nicholson, B« L. Show, M. Re Truter, Procs.Chem.
Socs, 421 (1964).




