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entry 8). Ph2MeSiH, Ph3SiH, (PhCH2)Me2SiH, (CH2=

CH)PhMeSiH, and [CpFe(C5H4Me2SiH)] were all converted
into the corresponding disilanes in excellent yields (Table 1,
entries 9–13). The result with the substrate (CH2=CH)PhMe-
SiH (Table 1, entry 12) was particularly pleasing, as the vinyl
group remained intact under the hydrosilation conditions.
Triethylsilane also underwent the coupling reaction in mod-
erate yield (Table 1, entry 14), and the condensation of
hydrosilanes containing one or two iPrO or Me3SiO groups
was successful (Table 1, entries 15–17). Further experiments
demonstrated that photoirradiation was not necessary; the
thermal reaction produced the corresponding disilanes,
although the yields were lower (Table 1, entries 18–21).

Our iron catalyst/DMF system is useful for the dehydro-
genative coupling of HR’2Si!R!SiR’2H to generate polymers
with Si!Si bonds in the polymer backbone. The polyconden-
sation of bis(dimethylsilyl)benzene, -amine, -ferrocene, and
-diphenyl ether proceeded in excellent yields (Table 2).
Although the polymer obtained from bis(dimethylsilyl)ben-

zene (Table 2, entry 1) has been prepared by other synthetic
routes,[11,13, 15] our system gave the polymer with the highest
average molecular weight. Various polyferrocenylsilanes with
an (-Fe-Cp-Si-Cp-)n backbone were synthesized by Manners,
who examined their properties extensively.[16] The polymer
obtained from 1,1’-bis(dimethylsilyl)ferrocene (Table 2,
entry 3) is the first example of polyferrocenyldisilane, with
an (-Fe-Cp-Si-Si-Cp-)n backbone. The catalytic formation of a
polymer with an (-R-Si-Si-)n backbone was only reported
once previously.[12] A platinum catalyst was used, but the
polycondensation mechanism was not described.

A proposed catalytic cycle is presented in Scheme 1 for
the reaction of R3SiH with [CpFe(CO)2Me] as the catalyst
precursor. One CO ligand in the precursor is released to yield
[CpFe(CO)Me], which reacts with R3SiH to give
[CpFe(CO)Me(H)(SiR3)]. The reductive
elimination of CH4 yields [CpFe(CO)(SiR3)],
and the oxidative addition of an Si!H bond to
the 16-electron iron complex then produces
[CpFe(CO)(H)(SiR3)2].[17] The two silyl
groups in the complex are coupled to give a
disilane[18, 19] and [CpFe(CO)H], which then
reacts with R3SiH to give [CpFe(CO)H2-
(SiR3)]. The reductive elimination of H2

reproduces [CpFe(CO)(SiR3)] to complete
the catalytic cycle. A reaction mechanism

involving s-bond-metathesis reactions, which have been
proposed for early-transition-metal complexes rather than
the oxidative addition of the Si!H bond to a 16-electron iron
species, can not be ruled out.[6] The evolution of CH4 gas was
confirmed.[14] To check the formation of H2, the 1H NMR
spectrum of the reaction mixture was recorded in C6D6. A
very weak signal at d = 4.46 ppm was assigned to H2, and a
strong and unexpected signal at d = 2.05 ppm was attributed
to NMe3. GC–MS of a reaction in [D7]DMF revealed the
formation of (CDH2)N(CD3)2 (m/z 66). Therefore, the for-
mation of NMe3 is considered to be derived from the reaction
of H2 generated with DMF with the assistance of some iron
catalyst that exists in this system.[20, 21]

In the catalytic cycle, the hydrido(disilyl)iron complex
[CpFe(CO)(H)(SiR3)2] is the most important species for
disilane formation. Therefore, we planned to isolate and
check the catalytic activity of the complex. Tobita and co-
workers reported that an iron pyridine complex was a good
precursor for the oxidative addition of an Si!H bond to the
iron center.[22] We also reported previously that an iron
pyridine complex could be converted into a catalytically
active species through the release of the pyridine ligand.[14c]

We therefore examined the reactions of the corresponding
pyridine complexes 1 and [CpFe(CO)(py)(SiEt3)] (py = pyri-
dine) with PhMe2SiH. We isolated the hydrido-
(disilyl)iron(IV) complexes [CpFe(CO)(H)(SiMe2Ph)2] (2)
and [CpFe(CO)(H)(SiEt3)(SiMe2Ph)] (3), respectively
(Scheme 2).

The products 1–3 were characterized by conventional
spectroscopic and analytical methods, as well as X-ray
crystallography.[23] The molecular structure of 1 is similar to
that of previously reported silyl(pyridine)iron complex-
es.[14c,24] In the structures of 2 and 3 (Figure 1), the FeIV

center has a four-legged-piano-stool geometry, with C5H5

Table 2: Polycondensation of HMe2Si-R-SiMe2H.

Entry R Yield [%] Mn Mw/Mn n

1 99 4670 1.74 23

2 99 35410 1.64 270

3 96 6560 1.35 22

4 78 17790 2.17 63

Scheme 1. Proposed catalytic cycle.

Scheme 2. Synthesis from pyridine complexes and reactivity of the hydrido(disilyl)iron(IV)
complexes 2 and 3.
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