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Abstract 

The rhodium(l) complexes of general formula [(diene)Rh(i.L-OSiMe3)]2, (where diene = cod (I) and nbd) were synthesized in the 
reaction of [(diene)RhC1] 2 with sodium trimethylsilanolate. The reactions of I with triphenylphosphine gave monomeric and dimeric 
products, which formula depends on the [Rh] : [P] ratio (i.e. Rh(ix-OSiMe3)(cod)PPh 3 and [(PPh3)2Rh(ix-OSiMe3)] 2 for [Rh] : [P] = 1 : 1 
and [(PPh3)2Rh(ix-OSiMe3)]2 when [Rh] : [P] = 1 : 2). The reaction of (I) with triethylsilane after eliminating triethyltrimethyldisiloxane 
yielded tetrameric hydride, [codRhH] 4 but, when there was an excess of triethylsilane, also Rh(H)2SiEt3(cod). The reactions of I with 
both PPh 3 and Et3SiH furnish a mixture of the products mentioned above. All the rhodium complexes were characterized by 1H, 13C, 31p 
and 29Si NMR spectroscopy. 

Keywords: Rhodium; Silicon 

1. Introduction 

Simple metal silanolates and other compounds and 
complexes of main group elements as well as early 
transition elements containing silyloxy ligands are well 
known and have been well characterized [1-3]. Some of 
them can be utilized as precursors of ceramic materials 
[4-6]. Of particular interest are the preparation and 
characterization of molecular complexes incorporating 
M - O - S i  bonds (where M = transition metal) as models 
for metal complexes supported on silica surface [7,8]. 
However, there is a little information about the group 
VIII transition metal-si lyloxy complexes prepared and 
characterized in molecular form. 
Among them there are [l~-OSi(OtBu)3]2Ni2('qS-C3Hs)2 
[9], (PPh3)2Pt(OSiMe3) 2 [10], [Co(OSiMe3)2(THF)]2 
[11], Co(OSiMea)L 3 [12], [Rh(CO)e(OSiRa)]e, where 
R = Ph [13] or Me [13,14], NX4[RuN(OSiMe3)4], where 
X - - P P h  3 or n-Bu [15], Ru(CO)z(OCOCF3)(tx- 
O S i M e z C H 2 P P h e )  2 [16], R u H X ( C O ) L  z, where 
L--PBuzMe,  X = OSiPh3, OSiMe 3 or, OSiMe2Ph [17], 
HOs3CO10(OSiR3), where R = Et or Ph [18], 
Rua(CO)lo(tx-H)(Ix-OSiEt 3) [19] and silyloxy-bridged 
Fe- In  complexes [20]. Polymetallasilsesquioxanes of 

* Corresponding author. 

Elsevier Science S.A. 
SSDI 0022-328X(95)05352-9 

sandwich type containing N i - O - S i  bond were synthe- 
sized and the crystal structure was determined [21,22]. 

In the present paper we provide all synthetic details 
for [(diene)Rh(l~-OSiMe3)] 2, where d i en e=  1,5 cy- 
clooctadiene or norborna-2,5-diene, and its reactivity 
with tertiary phosphines and trisubstituted silanes. 

2. Experimental details 

All manipulations were carried out under argon using 
standard Schlenk techniques and a glove-box. All sol- 
vents (POCh, Merck) were freshly distilled under argon 
and dried prior to use. C6D 6 (Dr. Glaser AG) was 
distilled under argon and kept over 4A molecular sieves. 
NMR spectra were recorded on a Varian 300 MHz 
instrument, using 5 mm Wilmad tubes with silicon 
septa. The 1H and 13C NMR spectra are reported against 
C6D 6. Visible spectra were recorded using a Specord 
UV-visible spectrophotometer (Carl Zeiss Jena) in 
quartz cells of 1 cm thickness hermetically sealed with 
silicon rubber. IR spectra were recorded in Nujol kept 
over molecular sieves, using Fourier transform IR Bruker 
JFS-113v. 

Triphenylphosphine (Fluka AG.) and sodium trimeth- 
ylsilanolate (Huls-Petrarch) were used as purchased. 
Triethylsilane (Fluka AG) was distilled under argon 
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before use. [codRhC1] 2, [nbdRhCl] z, RhCl(cod)PPh 3 and 
RhCI(PPh3) 3 were prepared according to the literature 
procedures [23-25]. 

2.1. Synthesis of  bis-(1,5 cyclooctadiene)-di-tx-trimeth- 
ylsiloxy-dirhodium(I) 

([codRhCl] 2) (0.375 g, 0.76 mmol) was dissolved in 
3 ml of C6H 6 and added to a suspension of NaOSiMe 3 
(0.170 g, 1.52 mmol) in 5 ml of C6H 6 and stirred for 
24 h. Then the benzene was carefully evaporated to 
dryness under vacuum and 7 ml of pentane was added. 
The mixture was stirred for 1 h and filtered from NaCI 
(AgNO 3 test). Pentane solution was evaporated under 
reduced pressure and finally [codRh(ix-OSiMe3)] 2 (I) 
(0.35g, 0.56 mmol) precipitated as yellow-orange pow- 
der (yield, 77%). 

Anal. Found: C, 43.59; H, 6.96. C22H4202Si2Rh 2 
calc.: C, 43.98; H, 6.99. 1H NMR (C6D6,): 6 0.31 (S, 
-SiCH3, 18H), 1.52 (m, cod-aliph., 4H), 1.65 (m, cod- 
aliph., 4H), 2.20 (s, cod-aliph., 4H), 2.55 (s, cod-aliph., 
4H), 3.85 (s, cod-olef., 4H), 4.15 (s, cod-olef., 4H), 
ppm. 13C NMR (C6D6,): t~ 6.51 (S, -SiCH3), 31.55 (s, 
cod-aliph.), 32.22 (s, cod-aliph.), 72.70 (d, JRh-C 14.4 
Hz, cod-olef.), 76.65 (d, JRh-C 13.9 Hz, cod-olef) ppm. 
/9Si NMR(C6D6): 6 10.46 (s) ppm. IR: v(O-Si) 910 
(vs) cm -1. Visible (C6D6): Amax28 X 10 3 cm -1. 

2.2. Synthesis of bis-(norborna-2,5-diene)-di-i~-trimeth- 
ylsilyloxy-dirhodium(I) 

[nbdRhC1] 2 (0.277 g, 0.60 mmol) was dissolved in 5 
cm 3 of benzene and filtrated through a porous-glass 
filter into Schlenk flask. Then suspension of NaOSiMe 3 
(0.135 g, 1.20 mmol) in 5 cm 3 of C6H 6 was added and 
the mixture was rapidly stirred overnight. The precipi- 
tated NaCI was filtrated and benzene was evaporated to 
dryness under vacuum. The final product was extracted 
into 5 ml of n-pentane, filtrated and collected under 
reduced pressure as a yellow powder (0.25 g., 0.44 
mmol) (yield, 73%). 

Anal. Found: C, 42.26; H, 5.98%. C20H3402Si2Rh 2 
calc.: C, 42.23; H, 5.98%. aH NMR (C6D6): 6 0.15 (s, 
-SiCH3), 0.87 (t, nbd-aliph, 4H), 3.45 (s, nbd-bridge, 
4H), 3.64 (s, nbd-olef, 8H) ppm. 13C NMR (C6D6,): t~ 
5.81 (s, -Si-CH3), 47.44 (s, nbd-aliph), 50.49 (t, nbd- 
bridge), 60.68 (d, J(Rh-C)6.45 Hz, nbd-olef): ppm. IR: 
v(O-Si) 913 (s) cm -1. Visible 27 × 103 cm -1. 

2.3. Reaction of  RhCl(cod)PPh 3 with NaOSiMe 3 

RhCl(cod)PPh 3 (0.43 g, 0.84 mmol) was added to a 
suspension of NaOSiMe 3 (0.099 g, 0.88 mmol) in 10 
cm 3 of benzene and stirred rapidly. The reaction was 
monitored by 31p NMR until the doublet resonance at 
6 = 30.8 ppm, J(Rh-P) = 152 Hz, disappeared and the 
resonance at 6 = 24.55 ppm (d, J(Rh-P) = 160.2 Hz) 

was detected. The precipitated NaCI was filtrated; the 
reaction mixture evaporated to one third of the volume 
and kept at 0°C overnight. The yellow crystals precipi- 
tated on the walls of the flask were dissolved in C6D 6. 

1H NMR (C6D6); t~ 0.119 (S, -OSiCH 3 terminal), 
0.14 (s, -OSiCH 3 bridged), 1.61 (m, cod-aliph), 2.93 
(s, cod-olef), 5.57 (s, cod-olef), 6.90, 7.70 (m, -Ph), 6.9 
(m, Ph), 7.7 (m, Ph) ppm. a3C NMR (C6D6): t~ 33.29 
(S, cod-aliph), 64.71 (d, J (Rh-C) = 13.04 Hz, cod-olef), 
103.10 (d, J(Rh-C) = 7.9 Hz, cod-olef) ppm. 31 p NMR 
(C6D6); t~ 24.5 (d), J ( R h - P ) =  160.2 Hz, 57.1 (d, 
J(Rh-P) = 189.1 Hz) ppm. 

2.4. Reaction of  [codRh(tz-OSiMe3)] 2 with four equiva- 
lents of  PPh 3 

[codRh(ix-OSiMe3)] e (0.102 g, 0.16 mmol) in 5 cm 3 
of C6H 6 was added to a solution of PPh 3 (0.175 g, 0.67 
mmol) in 7 cm 3 of C6H 6. The mixture was stirred 
overnight and detected by gas chromatography (GC)- 
mass spectroscopy MS ( m / z =  108, C8H12). Then 
C6H 6 was evaporated to half the volume and 8 cm 3 of 
pentane was added dropwise. The precipitated cherry- 
brown solid was collected on a porous-glass filter, 
washed with a small quantity of pentane and dissolved 
in C6D 6. 

31p NMR (20°C) shows doublet resonance at ~ = 57.1 
ppm (J(Rh-P)= 189.1 Hz). 1H NMR (C6D6): ~ 0.14 
(S, -OSiMe3, bridged), 6.9 (m, Ph), 7.7 (m, Ph) ppm. 

2.5. Reaction of  RhCl(PPh3) 3 with NaOSiMe 3 

Wilkinson complex (0.099 g, 0.11 mmol) in 8 cm 3 of 
C6H 6 was added to NaOSiMe 3 (0.122 g, 1.09 mmol) in 
10 cm 3 of C6H 6. The mixture was rapidly stirred for 24 
h and then filtrated. The solid material on filter ap- 
peared to be NaC1 (AgNO 3 test) and NaOSiMe 3. The 
solution was evaporated under vacuum, resulted oily 
residue. 

1H NMR (C6D6): t~ 0.14 (S, -OSiMe3, bridged), 
6.9, 7.7 (m, Ph), 0.22 (s, NaOSiMe 3) ppm. 31p NMR 
(C6D6): t~ 57.1 (d, J ( R h - P ) =  189.1 Hz), - 5 . 8  (s, 
PPh 3) ppm. 

2.6. Titration of [codRh(lx-OSiMe3)] 2 with triphenyl- 
phosphine 

[codRh(l.L-OSiMe3)] 2 (0.029 g, 0.05 mmol) was dis- 
solved in NMR tube in 0.6 cm 3 of C6D 6. Triph- 
enylphosphine (0.052 g, 0.20 mmol) was dissolved in 2 
cm 3 of C6D 6 in Schlenk flask equipped with silicon 
caps. The solution of triphenylphosphine was added to 
the NMR tube in four portions, each of 52.4 txl (0.013 
g, 0.05 mmol of PPh 3) every 2 hs and the 31p NMR 
spectrum was recorded after each portion was added. 

31p (C6D6): 8 [Rh]:[P]= 1:0.5, 24.5 (d, J (Rh-P)  
= 160.2 Hz); 57.1 (d, J (Rh-P)= 189.1 Hz), 57.5 (d, 
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J ( R h - P ) =  191.8 Hz), 42.7 ( d , J ( R h - P ) = 2 0 4  Hz); 
[Rh] : [P] = 1 : 1, 24.5 (d, J (Rh-P)  = 160.2 Hz), 57.1 (d, 
J (Rh-P)  = 189.1 Hz); [Rh]:[P] = 1.5 : 1, 57.1 (d, 
J (Rh-P)  = 189.1 Hz), -5.8(s);  [Rh]:[P] = 1:2, 57.1 
(d, J ( R h - P ) =  189.1 Hz), - 5 . 8  (s) ppm. ~H NMR 
(C6D6): 6 2.10 (s), 5.80 (s) ppm. 

2.7. Reaction of  [codRh(tx-OSiMe3)] 2 with triethylsi- 
lane 

[codRh(ix-OSiMe3)] 2 (0.043 g, 0.072 mmol) was put 
into an NMR tube and C6D 6 (0.6 cm 3) was injected. 
Then, 15.5 Ixl of HSiEt 3 (0.0116 g, 0.143 mmol) was 
added by a Hamilton chromatography syringe. The solu- 
tion changed colour from orange-yellow into deep 
cherry after less than 20 min. 

1n NMR (C6D6): 6 4.70 (s, cod-ole0, 2.20 (d, 
cod-ole0, 1.7 (m, cod-aliph), -11 .87  (quint J(Rh-H) 
= 14.4 Hz) ppm. GC-MS chromatography of C6D 6 
solution: m / z  205, 189, 175 (CH3CH2)3SiOSi(CH3) 3. 
After the next portion of 15.5 Ixl of HSiEt 3 was added, 
the spectrum showed changes at the negative range. 1H 
NMR: 6 - 13.87 (d, J(Rh-H) = 42 Hz) ppm. 

2.8. Reaction of  [codRh(tx-OSiMe3)] 2 with triethylsi- 
lane and triphenylphosphine 

[codRh(i.L-OSiMe3)] 2 (0.036 g, 0.06 mmol) was dis- 
solved in 0.3 cm 3 of C6D 6 in an NMR tube. Then, PPh 3 
(0.035 g, 0.13 mmol) in 0.3 cm 3 was added and, after 5 
h, 20.6 txl of HSiEt 3 (0.016 g, 0.13 mmol) was added. 
The mixture changed colour from yellow-orange to 
cherry-brown after 10 min. 

3ap NMR (C6D6): 6 42.7 (d, J ( R h - P ) =  204 Hz) 
ppm. IH NMR (C6D6): &11.87 (quint, J (Rh-H)  = 14.4 
Hz), 2.1 (s, cod-aliph.), 5.8 (s, cod-ole0; 3,8 (t, Si-H). 
GC-MS (C6D 6 solution): m / z  205 Me3SiOSiEt 3. Af- 
ter the next portion of 20.6 I~1 of HSiEt 3 was added, the 
spectrum showed changes in the negative range. I H 
NMR: &13.87 (d, J (Rh-H)  = 42 Hz) ppm. 

3. Results and discussion 

3.1. Synthesis of  [(diene)Rh( tx-OSiMe3)] 2 complexes 

Reaction of [(diene)RhC1] 2 with sodium trimethylsi- 
lanolate has proven to be a general method for the 
preparation of corresponding siloxy complexes of 
rhodium: 

[(diene)RhCl]2 + 2Me3SiONa 

-* [(diene)Rh(ix-OSiMe3)]2 + 2NaC1 

where diene--l,5-cyclooctadiene or norborua-2,5-diene. 
A chloro-rhodium complex was dissolved in benzene 

under an argon atmosphere, and solid sodium trimethyl- 
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I I I _ I 
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1 H 

I I I I t I I I I i 
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tN 

13 c ~ ~o 
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p . ,  
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( b ) ppm 

Fig. 1. (a) 29Si, 1H and (b) 13C NMR spectra of [codRh(ix-OSiMe3)] 2 
recorded in C6D6, at T = 20°C. 

silanolate was added. After NaC1 filtration the solution 
was evaporated to dryness and the final rhodium siloxy 
complexes were extracted from pentane as yellow pre- 
cipitates. They are stable in the absence of air and were 
characterized by XH, 13C and 295i NMR, IR and visible 
spectroscopy as well as elemental analysis. 

1 The H NMR spectrum of [codRh(l~-OSiMe3)] 2 (I) 
shows two chemically inequivalent cod-olefinic reso- 
nances which appear as slightly broadened singlets (pre- 
sumably owing to the unresolved coupling and not to 
the chemical exchange) at 6 -- 4.15 and 3.85 ppm (Fig. 
l(a)). The rhodium siloxy complex cod-aliphatic reso- 
nances are observed as four broadened multiplets at 
6 = 1.52, 1.65 and 2.20, 2.55 ppm. The Me3Si reso- 
nance is a singlet at 6 = 0.31 ppm. The rhodium-chloro 
precursor shows only one type of cod-olefinic resonance 
at 6--4.31 ppm and the cod-aliphatic multiplet reso- 
nance at 8 =  2.14 and 1.30 ppm [26]. The crystal 
structure of [codRhC1] 2 revealed the existence of only 
one cis-cis product [27]. The I3C NMR spectrum of 
[codRh(lx-OSiMe3)] 2 (Fig. l(b)) is also consistent with 
a dimeric folded structure, and the cod-olefinic doublet 
resonance is not equivalent and appears at 6 = 76.65 
ppm (J (Rh-C)  = 13.9 Hz) and 72.70 ppm (J (Rh-C)  = 
14.4 Hz). The cod-aliphatic resonances appear as two 
singlets at 6 = 31.55 and 32.22 ppm. The MeaSi carbon 
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resonance appears as a singlet at 6 = 6.51 ppm. The 
295i NMR spectrum in C6D 6 shows only a single 
resonance at 6 = 10.46 ppm. 

The 1H NMR spectrum of [(cod)Rh(~-OSiMe3)] 2 in 
CDCI 3 shows small differences in the cod-olefinic pro- 
ton shift compared with C6D 6 solution; the double 
resonance is observed as two multiplets at 6 = 3.96 and 
3.60 ppm. The cod-aliphatic resonance appears at the 

13 
same range. The C NMR spectrum m CDCI 3 shows 
the very same resonance as in C6D 6. The ~H NMR 
measurements in C6D 6 in different temperatures show 
the covering of cod-aliphatic resonances from A 6 = 0.13 
ppm for 1.65 and 1.52 ppm at 30°C to A 6 --- 0 ppm for 
6 = 1.65 ppm at 70°C. The inequivalency of cod- 

. . . . .  L 13 ahphatlc and olefinlc resonances recorded in H and C 
NMR spectra is apparently due to the isomeric form 
cis-trans presented in the solution. 

Contrary to bis(1,5-cyclooctadiene)-di-lx-(trimethyl- 
silyloxy)dirhodium(I), the 1H NMR spectrum of the 
corresponding (norborna-2,5-diene)-di-lx-(trimethyl- 
silyloxy)-dirhodium(I) shows only one cod-olefinic res- 
onance appears as a single peak at 8 = 3.64 ppm as 
well as one resonance at 8 = 3.45 ppm attributed to a 
bridgehead CH 2 and the nbd aliphatic resonance is 
observed as a triplet at ~ = 0.87 ppm. The IR spectrum 
in Nujol shows a band characteristic of the S i -O  
stretching vibrations at 913 cm -1 [13]. 

3.2. Formation of rhodium-silyloxy phosphine com- 
plexes 

The reaction of [codRhCl] 2 with triphenylphosphine 
in benzene solution leads to a complex in which 
[Rh] : [P] = 1 : 1 [25,26]. The 31p NMR spectrum shows 
a doublet resonance at 8 = 30.8 ppm, ( J ( R h - P ) =  152 
Hz) [27]. In contrast with the above data, the addition of 
PPh s to I leads to the formation of various complexes 
whose composition and structure depend on the [Rh] : [P] 
ratio, as in the case of other Rh(I) complexes [28]. The 
effect of triphenylphosphine noted by the spectroscopic 
methods can be easily observed by the correlation of 
31p NMR spectra (chemical shifts and coupling constant 
Rh-P)  with the [Rh]: [PPh 3] ratio. This spectroscopic 
method allows us to propose the reaction scheme given 
in Scheme 1. 

3~p NMR for tertiary phosphines coordinated to the 
Rh(I) square planar complex shows a doublet resonance 

1 on H-decoupled spectra [29]. If the coupling constant 
J ( R h - P )  is between 120 and 160 Hz, then it suggests a 
monomeric species [30] of square planar as follows 
from II ( J ( R h - P )  = 160.2 Hz; S = 24.55 ppm). How- 
ever, the doublet with J ( R h - P )  higher than 160 Hz can 
be consistent with two isomeric structures of the type 
IV (~ = 57.1 ppm, J ( R h - P )  = 189.1 Hz; ~ = 57.5 ppm 
J ( R h - P )  = 191.8 Hz). On the contrary, the resonance 
appearing at t~= 42.7 (d, J ( R h - P ) =  204 Hz) ppm 
(when [P] : [Rh] < 1 : 1) can be the result of the reactions 

/ - - -~ , ,  , CI 
R h"  

2 L~,,,,. " N  PPh 3 

+2NaO~Me 3 
-2NaCI 

~ , , , "  "OSiMe3 
. .~?Rh~ 

2/___~,, PPh3 

(II) 

SiMe 3 
I 

Ph3P,, ,(~,, , ,, PPh 3 
~ R h  . . . . . . . . . .  Rh" 

Ph3P x'~ 0 ~*"~ ",,% pph3 
I 

S/Me 

(Iv) 

~ iMe 3 

,,,O,, 

I 
SiMe 3 

~ ~ (1) 

Y SiMe 3 

I 
SiMe 3 

(m) 

+NaOSiMe 3 
. P P h 3  RhCI(PPh3)3 

Scheme 1. 

II--9 III  (although I ~ III  cannot be ruled out [31]). 
The disappearance of the doublet resonance at 6 = 57.5 
ppm (less stable isomer of the dimer) and above all at 
6 = 24.5 ppm (monomeric square planar complex) and 
stabilization of the resonance at 6 = 57.14 ppm ( J ( R h -  
P) = 189.1 Hz) as well as the appearance of the reso- 
nance at 6 = - 5 . 8  ppm (s, free phosphine) seem to be 
very convincing evidence of the transformation II ~ IV, 
as the [P]:[Rh] ratio has increased what can be also 
confirmed by 1H NMR spectra, showing strong signals 
from free cod molecule during titration of I with PPh 3. 

Complex IV can also be synthesized by the reaction 
of the Wilkinson complex RhCI(PPh3) 3 with sodium 
trimethylsilanolate after prior elimination of the PPh 3 
ligand. Moreover, this synthesis is further evidence of 
the proposed structure IV. In 31p NMR spectra, the 
resonance at 6 =  25.1 ppm appears as a single reso- 
nance due to the free O =P P h  3 released when traces of 

1 oxygen are present in solution. Details of H NMR and 
~3C NMR for phosphine-rhodium complexes are given 
in Section 2. 

3.3. Reactions of  [(cod)Rh(Ix-OSiMe3)] 2 with triethylsi- 
lane 

The direct reaction of I with triethylsilane occurs at a 
twofold excess of hydrosilane as in Scheme 2. The 
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2 (I) + 4 HSiEt 3 

4c°dRh(H)2SiEt 3 

(VII) 

4 - - O S i M e  

¢ v )  

-M e 3 S iOS lEt 3 

4HSiEt 3 [codRhH] 4 

(vI) 

S c h e m e  2.  

(II) HSiEt& 
H 

I ,,,SiEt 3 
. " : R h "  

I "%OSiMe 
PPh 3 

( I la )  

-PPh 3 
-Me 3 SiOSiEt 3 

HSiEt 3 
(v i )  -- 

Scheme 3. 

+(II) _ - ( m )  
- H S i E t  3 
- c o d  

(VII)  

intermediate V imediately undergoes the reaction, giv- 
ing finally triethyltrimethyldisiloxane measured by GC-  
MS, and VI which was identified by 1H NMR (Fig. 2). 

Compound VI shows resonance at 6 = -11 .87  ppm 
(quint, J (Rh-H)  = 14.4 Hz). This complex was previ- 
ously synthesized by thermal decomposition of the [(lx- 
CzHs)Rh(cod)]: dimer (obtained in the reaction of 
[codRhC1] 2 in diethyl ether at -80°C)  through a series 
of [3-hydride elimination and dissociation steps [32]. 
Fast elimination of disiloxanes Et3SiOSiMe 3 recorded 
by GC-MS of the reaction mixture can be a very 
important pathway for generating Rh(I) hydride inter- 
mediates active in hydrosilylation, hydrogenation, 
metathesis and other reactions. With excess of triethylsi- 

o) 

b) 

5- 

I I [ 1 [ 
-11.65 -1180 

"7 

I I I 
-11.£5 

p~n 

ppm 
Fig. 2. aH NMR spectra (negative range; C 6 D 6 ;  T= 20°C) of 
products of HSiEt 3 addition to [codRh(lx-OSiMe3)] 2 at (a) 1 : 1 and 
(b) 1 : 2 Rh : HSiEt 3 molar ratios. 

lane, VI and VII are recorded by 1n NMR. A doublet 
resonance at - 13.85 ppm (J (Rh-H)  = 42Hz) is due to 
the dihydride monomeric complex VII. 

3.4. Reactions of [(cod)Rh( tx-OSiMe3)] 2 with triphenyl- 
phosphine and triethylsilane 

1H and 31 p NMR spectra of the products formed in 
the reactions of I with PPh 3 and HSiEt 3 ([Rh]:[P] = 
1:1) and GC-MS of the reaction mixture suggest the 
sequence of the competitive reactions given in Scheme 
3. 

Oxidative addition of silicon hydride to II gives 
presumably the labile octahedral complex IIa from 
which trimethyltriethyldisiloxane can be predominantly 
eliminated forming cluster VI with simultaneously re- 
lease of the PPh 3 ligand. On the contrary, cod (ob- 
served by 1H NMR and GC-MS) can be competitively 
eliminated from IIa, giving the H(SiEt3)Rh(OSiMe3)- 
PPh 3 square planar complex which reacts subsequently 
with excess of II yielding finally III with elimination of 
initiated triethylsilane (observed by 1H NMR). The 
latter pathway explains the role of triethylsilane in 
producing III which is not observed in the absence of 
silicon hydride (when [Rh]:[P] = 1:1). Elimination of 
phosphine from RhCl(cod)PPh 3 under hydrosilylation 
conditions, i.e. in the presence of trisubstituted silanes, 
was previously observed by a spectrophotometric 
method [33,34]. In the presence of trisubstituted silanes, 
no IV is formed. A separate study on the reaction of 
Wilkinson complex RhCI(PPh3) 3 in the presence of 
sodium trimethylsilanolate allowed us to synthesize IV, 
but no reaction of IV with triethylsilane under the 
conditions examined was observed. 
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Note added in proof 

Synthesis by other method and characterization of 
(cod)Rh(l~-OSiMe 3) has recently appeared: A. Vizi- 
Orasz, R. Ugo, R. Psaro, A. Sironi, M. Moret, C. 
Zucchi, F. Ghelfi and G. P~lyi, Inorg. Chem., 33 (1994) 
4600. 


