Organometallics 1983, 2, 1463-1464 1463

less reactive.?® Also, Berke® has shown than Fe(CO),(P-
(OMe);),CI(CH,0HR) readily inserts CO under mild con-
ditions.
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Summary: Alkylation of [W(n°-CsMe,-t-Bu)Cl,], with di-
methylzinc yields paramagnetic W(775‘-C5Me‘,-t-Bu)Me20I2
(1). In contrast, diamagnetic, purple W(n5-C;Me,-t-
BuXCCMe;)Cl, (2) is formed from [W(n°-C;Me,-t-Bu)Cl,],
and dineopentylzinc. Hydrogenation of W(n°-CsMe,-t-
Bu)Me, (prepared from 1 and LiMe) at 1000 psi yielded
brown [W(n°-C;Me,-t-Bu)H,], (~20%) and blue [W-
(n*-CsMe,-t- Bu)H;]; (~50%) in which all hydride ligands
are equivalent on the 'H NMR time scale at 25 °C. Hy-
drogenation of W(175-C5Me,,-t-Bu)(CCMes)Me2 (prepared
from 2 and LiMe) yields a similar mixture in a lower (~
30%) overall yield. Hydrogenation of all complexes
containing halides, however, so far has not yielded any
pure product of the type [W(n°-CsMe,-t-Bu)CI, H, |, .

Tantalum hydride complexes of the type [Ta(n®-
C;Me R)CLH], (R = Me or Et) have been prepared by
treating Ta(n%-C;Me R)(propylene)Cl, or Ta(n®-
C;Me,R)(CH,CMe;),Cl, with molecular hydrogen.! In-
terest in this type of dimeric hydrido complex arose from
the fact that it reacts readily with carbon monoxide to give
a compound containing a side-on bonded formyl fragment.
Tay(n5-CsMe R),Cly(u-H) (u-CHO),23 one of the very few
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examples of formation of a formyl complex from a tran-
sition-metal* (or actinide®) hydrido complex and carbon
monoxide. Extending monocyclopentadienyl chemistry to
presumably less oxophilic tungsten has been problematic
due to the fact that high oxidation state tungsten mono-
cyclopentadienyl complexes are unknown. The recently
discovered synthesis of [W(1®-CsMe,-t-Bu)Cl,],® now allows
us to examine for tungsten some of the approaches and
chemistry that were successful for tantalum.

[W(n?-CsMe,-t-Bu)CL,], can be alkylated by dimethyl-
zinc to give yellow, paramagnetic W(75-C;Me,-t-Bu)-
Me,CL7 (1). However, if [W(n’-CsMe,-t-Bu)Cly), is treated
with with 1 equiv of Zn(CH,CMe;),/W in toluene at 0 °C,
the product is diamagnetic, purple W(n*-C;Me,-t-Bu)-
(CCMe;)ClL,8 (2). Addition of methyllithium in ether to
1 at -78 °C yields yellow-orange, paramagnetic W (-
C:Me,-t-Bu)Me, (3)'? while 2 reacts with methyllithium
to give W(n?-CsMe-t-Bu)(CCMe,)Me, (4), a distillable red
oil. 'H NMR spectra for [W(n*>-C;Me,-t-Bu)Cl,],, 1, and
3 can be observed but the signals are extremely broad.
Odd-electron alkyl complexes are unusual since the met-
al-carbon bond is generally thought to be much more
susceptible to homolytic cleavage than in an even-electron
complex.!

Hydrogenation of 1 or 2 at 30—1000 psi produced no
isolable hydrido complexes, although irreproducible signals
ascribable to hydrides occasionally could be observed in
the 'H NMR spectra and IR spectra of the products.
However, hydrogenation of 3 at 1000 psi and 0 °C in
pentane yields a pentane-soluble brown crystalline com-
plex!¥ (5) in ~20% yield and a relatively insoluble mi-
crocrystalline blue-black complex!® (6) in ~50% yield.
The 'H NMR spectrum of 5 exhibits a hydride peak of
relative area of approximately 4 at —0.8 ppm with Jyw =
40 Hz. The area of the satellite peaks (~25%) suggest that
5 is dimeric. This postulate was confirmed by a field-de-
sorption mass spectrum showing a parent ion pattern that
agreed with that calculated for the formulation [W(»®-
C;Me,-t-Bu)H,],. The 'H NMR spectrum of the blue
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product 6 exhibits a peak at —1.8 ppm of relative area three
with two sets of satellite patterns with areas approximately
~35% and ~3% of the total, corresponding to a trimeric
molecule containing one and two W centers, respec-
tively.l® This postulate was also confirmed by field-de-
sorption mass spectroscopy. So far we know that [W-
(7%-C;Me,-t-Bu)H;], (6) is not readily converted into [W-
(n5-CsMe,-t-Bu)H,]; (5) under 30 psi or H, and 5 does not
readily lose H, to give 6 when it is heated to 80 °C.

The reaction of W (n5-CsMe,-t-Bu)(CCMe,)Me, with H,
at 1000 psi also produces a mixture of 5 and 6 in a ratio
of approximately 3:1 but a total yield of only ~30%.

It is unlikely that hydride ligands in 5 are all terminal
or all bridging. A plausible structure would contain four
bridging hydrides and two terminal hydrides on each metal
(cf. Re;Hg(PR3),!"). Terminal and bridging hydrides must
exchange relatively rapidly since we observe only the sin-
glet of relative area 4 in toluene-dg at —80 °C.

In contrast, the structure of 6 is more difficult to predict.
It seems likely that the basic framework is triangular, as
it is in other W(IV) clusters such as W;0,Cl,(u3-C})-
(C:['IgCOZ)(PBl.la),'_,;]'sa or [W3(M3'0)2(CH3002)6(H20)3]2+.18b’c
Upon cooling a sample of 6 the hydride peak collapses into
the base line and signals for at least two different cyclo-
pentadienyl groups appear. Unfortunately, we have not
yet been able to obtain a sensible limiting spectrum in
toluene-d; at temperatures down to —80 °C. It is clear,
however, that the hydrides in 6 are equilibrating much
more slowly than those in 5.

It is interesting to compare the results observed here
with those obtained upon hydrogenation of Ta(n5-
Cs;Me;)Me,.192° In the absence of coordinating ligands
such as phosphines only unidentifiable brown to black
solids or oils were obtained upon hydrogenation of Ta-
(n°-CsMe;)Me, at 30-1500 psi. In the presence of PMe,
Ta(n®>-C;Me;)(PMeg),H, can be isolated.?’ Therefore it
appears at this point that ligand-free complexes of the type
[Ta(n5-CsMe;)H, ], either are not formed selectively or are
not stable.

We are now in the process of preparing simpler 7°-C;R;
analogues of 5 and 6 more directly, elucidating their
structures, and studying their reactions with carbon
monoxide.
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Summary: Low-temperature photolysis of 2,3-benzo-
7,7,8,8-tetra-tert -butyl-7,8-disilabicyclo[2.2.2] octa-2,5-
diene provides, in addition to naphthalene, tetra-tert-bu-
tyldisilene, which exhibits UV absorption maxima at 305
(e 5200) and 433 nm (2800). This disilene is thermally
unstable and has a half-life of only several hours at room
temerature (ca. 102 M in methylcyclohexane).

Stable, crystalline tetramesityl-! and tetrakis(2,6-di-
methylphenyl)disilene® (1 and 1a) that have been syn-
thesized recently provide valuable chemical information
on the silicon—silicon double bond. The aryl substituents

R R

So—Si/ ALSi—Si)L
g Na " Ay
1 ! R = mesityl 2
1a: R = 2, 6-dimethylpheny!
1b: R = 1-ethylpropyt

of these compounds, however, significantly perturb the
intrinsic electronic structure of this double-bond system
and thus create extra complications in the interpretation
of physical data such as ultraviolet? and photoelectron
spectra.* Obviously, the majority of these complications
can be eliminated by the synthesis of alkyl (rather than
aryl) substituted disilenes; therefore tetra-tert-butyldisilene
(2) has been selected as our synthetic target. We record
herein that low-temperature photolysis of 2,3-benzo-
7,7,8,8-tetra-tert-butyl-7,8-disilabicyclo[2.2.2] octa-2,5-diene
(3) leads to the formation of 2. This compound is found
to be rather unstable thermally, (the half-life being ap-
proximately several hours at room temperature) and also
to be extraordinarily sensitive toward air and moisture.
Despite these undesirable properties, however, this disilene
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