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Photolysis of chloro(hydrido)(silyl)iridium complex
[Ir(CH(H){HMesSi(CH2)2PPh2 }(PMe3)2] (1) caused the
geometric isomerization to 2 which reached to a
photostationary state with the ratio of 1:2 =29 :71. Both 1
and 2 take mer configuration, but 1 has a hydrido ligand
opposite to one of PMe3's while 2 has that opposite to the
PPh). On thermolysis, 2 reverted to 1 quantitatively.

Several octahedral, tertiary phosphine complexes are
known to undergo geometric isomerization on photolysis.1
For most of these complexes, the reverse isomerization
occurs on thermolysis. However, these studies have been
limited to the types of complexes, [RuX2L4],2 [Ir’X3L3],3 and
[M(H)(X)2L3]3:4 ; (M = Rh, Ir; X = halide; L = n-acidic two-
electron-donor ligand). Recently, interest in transition metal
catalyzed hydrosilylation,5
redistribution of substituents on silicon’ has promoted
studies of silyl-transition metal complexes.8 But the
photochemical behavior of hydrido(silyl) complexes has not
been investigated in detail. We report here the first
reversible thermal and photochemical geometric isomerization
of the octahedral hydrido(silyl)iridium(III) complex, which
was observed for a complex containing a new (2-
phosphinoethyl)silyl chelate ligand, mer-[Ir(CI)(H)-
{HMesSi(CH2)2PPh2}(PMe3)2] (Mes = 2,4,6-C6H2Me3).

A chelate ligand precursor, MestSi(CHz)zPPh2,9
has been prepared as a colorless microcrystalline solid in 93%
yield by applying the preparative method of (2-
phosphinoethyl)silanes reported by Stobart et al. (eq 1).10
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The 29Si NMR spectrum shows a doublet at -43.4 ppm
(3J(SiP) = 23 Hz), which is a value characteristic of (2-
phosphinoethyl)silanes.

On heating the toluene solution of the ligand precursor
MesH2Si(CH2)2PPh2 and the cationic iridium(I) complex
[Ir(CO)(PMe3)4]Cl in a sealed tube at 90 °C for 36 h,
chloro(hydrido)iridium(III) complex 111 was formed in 80%
yield (eq 2). The geometry of 1 can be uniquely determined
by the 31p, 1H, and 29Si NMR spectra. The 31p signal of Ir-
PPh) appears at 3 19.7 ppm as a doublet of doublets with
one large coupling with a trans PMe3 and one small coupling
with a cis PMe3. In the TH NMR spectrum, a hydrido signal
appears as a doublet of triplets at -9.41 ppm due to one large
trans coupling and two nearly identical small cis couplings
with 31P's, which indicates that a PMe3 ligand is located at
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the position opposite to the hydrido ligand. These

assignments are confirmed by the 29Si{1H} NMR spectrum
that shows a ddd signal with three nearly identical small cis
coupling constants (JSip = 5.8, 6.7, 7.4 Hz). In the geometry
of complex 1, the strongly trans-influencing silyl ligand12 is
located at the position opposite to the least trans-influencing
chloro ligand.

Irradiation of complex 1 in CgDg with a 450 W
medium-pressure mercury lamp caused the geometric
isomerization to complex 213 (eq 3). This reaction reached to
a photostationary state within 2 h to give a mixture of 1 and 2
in the ratio of 29 : 71. Only 2 crystallized out on cooling the
CeDg solution of the mixture of 1 and 2.
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In the 31P NMR spectrum of 2, two nearly chemically
equivalent PMe3 ligands show only one doublet due to the
coupling with a cis PPh2 at -48.9 ppm. In the lH NMR
spectrum, an Ir-H resonance appears at -10.27 ppm as a
doublet of triplets due to one large trans coupling and two
identical small cis couplings with 31p's, which suggests that
the hydrido ligand is located at the position opposite to a
phosphine ligand. Moreover, the signal of 29s;i appears as a
ddd at -19.8 ppm due to three small couplings with 31P's,
implying that the silyl ligand is located at the cis position of
all three phosphine ligands.

The geometry of 2 was unequivocally determined by
the X-ray crystal structure analysis.14 The molecular
structure, selected bond lengths, and angles are shown in
Figure 1. Although the hydrido ligand could not be located
crystallographically, the arrangement of other ligands and the
above-mentioned spectroscopic data plainly indicate that the
hydrido ligand occupies the position opposite to PPho.
Therefore, complex 2 takes a slightly distorted octahedral
geometry.
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Figure 1. ORTEP drawing of complex 2.

Selected bond lengths (A) and bond angles (deg); Ir-Si
2.352(5), Ir-P1 2.349(3), Ir-P2 2.331(4), Ir-P3 2.336(4), Ir-
Cl 2.542 (4); Cl-Ir-P1 95.4(1), Cl-Ir-P2 87.8(2), CI-Ir-P3
88.9(1), Ci-Ir-Si 175.2(2), P1-Ir-P2 99.3(1), P1-Ir-P3
98.5(1), P1-Ir-Si 85.8(1), P2-Ir-P3 162.1(2), P2-Ir-Si
87.5(2), P3-Ir-Si 95.5(2).

Thermolysis of 2 at 80 °C gave 1 quantitatively (eq 4).
The isomerization proceeded to completion within 12 h. Thus,
1 is thermodynamically more stable than the isomer 2
probably due to a steric reason: In 2, two PMe3 ligands are
both at cis positions of the bulky PPhy, whereas in 1, one is at
cis and the other at frans positions of the PPh).
80 °C

2 ——=» 1 (G

The mechanism of isomerization may involve the initial
photo-dissociation of PMe3 like most of other octahedral
phosphine complexes,2‘4 but the reductive elimination of the
Si-H cannot be ruled out. The mechanistic study is now in
progress.
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