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WFZERE RO (Fns0) : $k A F LK Cp(CO)oFeMe Zfilifitl LT 3 & T v DNRIGE Y
AFNAIVLT I R THEMICRE L7 & 2AH MIET 5 Y m x4 RsSi—0—SiRs 23R
THZ AR UL, EROSTRIEIL, 8 RI2 2 2O UL EEZEOHATHH Z L HHL
M LTz, &6, ZNFETITUT EA EERBIN 2R BIC 7 o7 14 ECHERRMN %2 2 O
oA Cp(CO)FeH(EEt:)(E'Ets) (E, E' = Si, Ge, Sn) #ffix & L. HE"Ets (E" = Si, Ge,
Sn) & OREMEE R LT,

WFFERL T DOBEZE (F£30) : We found photoreaction of tertiary silanes RsSiH in DMF to produce
the corresponding disiloxanes RsSi— O —SiRs. The consideration of catalytic reaction
pathway revealed a hydridodisilyliron(IV) complex is an intermediate. In addition,
unprecedented hydridoiron(IV) complexes with two different Group 14 element ligands
Cp(CO)Fe(H)(EEt:)(E'Ets) (E, E' = Si, Ge, Sn) were isolated and characterized. The
reaction of these complexes with EtsE"H revealed the tendency of reductive elimination of
EtsEH from the central iron.
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Table 1. Iron-catalyzed dehydrogenative
coupling of hydrosilane.®

4 mol%
., Cp(CO)FeMe . .
2R3SIH ——————— R3Si—O-SiR; + H,
hv
Entry  Hydrosilane Solvent  Time Yield
1 %™
/h 0
1 PhMe,SiH THF 24 trace
2 PhMe,SiH hexane 24 trace
3 PhMe,SiH benzene 24 trace
4 PhMe,SiH DME 24 23
5 PhMe,SiH MeCN 24 78
6 PhMe,SiH DMF 1 93
7 PhMe,SiH DMF 48 93
8 (CsFs)Me,SiH DMF 6 97
9 Ph,MeSiH DMF 24 97
10 Ph,SiH DMF 48 93
11  (PhCH,)Me,SiH DMF 24 90
12 (CH,=CH)PhMeSiH DMF 24 86
13 CpFe(CsHsMe,SiH) DMF 24 89
14  EtSiH DMF 12 48
15  (iPrO)PhMeSiH DMF 12 66
16 (MesSiO)Me,SiH DMF 12 62
17 (Me;3SiO),MeSiH DMF 12 48
18 PhMe,SiH DMF 6 68
19®  pPh,MeSiH DMF 48 48
20®  (PhCHy)Me,SiH DMF 48 36
21®  (CH,=CH)PhMeSiH DMF 48 28

[a] Reaction conditions: hydrosilane (5.00 mmol),
catalyst (0.20 mmol) in DMF (4.6 mL) under
photoirradiation at room temperature. [b] Isolated yield.
[c] 0.5 mol% of the iron catalyst was used. [d] 10 mol%
of the iron catalyst was used. [e] at 80°C without
photoirradiation.
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Table 2. Polycondensation of HMe,Si-R-
SiMe,H.

4 mol% Me

Me Me Me
| \ Cp(CO),FeMe | |
n H-Si-R-Si-H — —————» —{-Si—R—Si-0F
| | hv, in DMF | | n
Me Me 24 h at rt Me Me
R Yield (%) M, M,J/M, n
) o1 4670 174 22
_H_ 88 35410 1.64 240
—(CsHa)Fe(CsHa)— 91 6560 1.35 21

~ Yo 74 17790 2147 59
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Figure 1. ORTEP drawings of 2 (a) and 3 (b)
with 50% thermal ellipsoidal plots.
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Scheme 2. Synthesis of Hydrido-
disilyliron(IV) Complexes via the Pyridine
Complex.
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Scheme 3. Reactivity of Hydridodisilyl-
iron(IV) Complexes.
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Scheme 4. Synthesis of a silylgermyl
complex 6.
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Scheme 5. Synthesis of [Cp(CO)FeH-
(SnEts)(EEts)] (E = Si, Ge, Sn).
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Figure 2. ORTEP drawings of 6 (a) and 8 (b)
with 50% thermal ellipsoidal plots.
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