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Abstract 

Near-UV irradiation of M(C0)4PPha @I = Fe, Ru) 
at 298 K in deoxygenated hydrocarbon solutions 
containing molecules having a Si-H bond gives clean 
formation of products of the formula HM(CO)a- 
(PPha)(Sif). Several isomers of such species are 
possible and X-ray crystallography has been used to 
unambiguously establish the isomer formed in the 
photochemical reaction. The crystal structure of the 
isomer of HM(SiPha)(CO)a(PPha) .formed by the 
photochemical reaction of M(CO),PPha with HSiPha 
is reported for M = Fe (1) and Ru (2). Both com- 
plexes have the same geometry, a distorted octa- 
hedron with the COs meridional and the H cis to both 
the SiPha and the PPha. The crystals are triclinic, 
space group Pi. Crystal parameters for 2, (followed 
in square brackets by those for l), are: a = 12.535(3) 
[12.32(2)], b = 14.244(3) [14.50(4)], c = 10.174(3) 
[ 10.06(2)] A, cr = 104.98(2) [ 106.3(2)], fi = 98.52(2) 
[98.2(2)], y= 71.92(2)’ [72.0(2)“], I’= 1663.63 
[1637.38] A3. 

Introduction 

We wish to report the molecular structure of 
HM(SiPh3)(CO)3(PPh3) (M = Fe, Ru) formed by the 
photochemical reaction represented by eqn. (1) 
[ 11. There have been several recent studies concern- 
ing the chemistry of various isomers of compounds 

near-UV 
M(C0)4PPh3 t HSiPh3 - 

alkane 

HM(SiPh3)(CO),(PPh3) + CO (1) 
1, M = Fe; 2, M = Ru 

having the formula HM(SiR3)(CO),(PR;) (M = Fe, 
Ru; various R and R’ groups) [l-3]. Four possible 
isomers exist for these compounds (A-D below). 
The structural assignment of the HM(SiR3)(C0)a- 
(PR;) species has been based on IR and NMR spec- 

*Author to whom correspondence should be addressed. 

The HM(SiR3)(C0)3(PPh3) compounds are of 
interest because of their possible role in the M(CO)a- 
(PPh3)-photocatalyzed hydrosilation of olefins [4]. 
In view of the interest in these compounds, and 
the structural diversity that they might exhibit, we 
have determined the crystal structure of the isomer 
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troscopic data, particularly on the values of NMR 
coupling constants [l-3]. To this point no crystal 
structures have been reported. 

Complexes of structure A are reportedly [l] 
formed by photolysis at 298 K of M(C0)+PPh3 
in the presence of HSiR3 (R3 = Et,, Ph3, MeCl*). 
However, at 100 K photolysis of M(C0)4PPha in 
the presence of HSiEt3 yields an isomer of HM(Si- 
Et3)(CO),(PPh3) assigned as structure C, which 
upon warming yields the isomer assigned to be struc- 
ture A. The low temperature structure C was assigned 
only on the basis of its IR spectrum. Thermal reac- 
tion of cis-HRu(SiClzR)(C0)4 with PR; (R = Me, 
Cl) yields complexes assigned to structure A [2]. 
In contrast, thermal reaction of cis-HFe(SiPh3)- 
(CO)‘? with PPh3 results in the formation of a 
compound assigned to structure B [3]. This com- 
pound is labile, and quickly reacts further to give 
a mixture of Fe(C0)3(PPh3)2 and Fe(C0)4(PPh3) 
[3]. To our knowledge, isomer D has not been 
claimed for any of the systems investigated. 
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device, using MO Ka radiation for 1 and Cu Ko radi- 
ation for 2. Data collection, reduction and refinement 
procedures have been described in detail elsewhere 
[5]. A total of 4142 [4277 for l] reflections (k/r, 
*k, + 1) were collected in the range 3” < 28 < 1 IO” 
[45’ for l] with the 3678 [1619] having F,> 
4u(F,) being used in the structure refinement which 
was by full-matrix least-squares techniques (227 
[ 18 l] variables) using SHELX-76. Final RI = 0.05 1 
[0.173] and R2 = 0.064 [0.173]. 

For 2, the Ru, P, and Si atoms, and atoms of the 
carbonyl groups were refined anisotropically. The 
hydride atom was not included in the model, but 
all remaining hydrogen atoms were placed in calcu- 
lated positions (C-H = 0.95 A) and constrained to 
‘ride’ on their respective carbon atoms. The largest 
peak on the final difference-Fourier map was 0.75 
e/A3. Some difficulty was encountered in determin- 
ing which atom was Si and which was P. Attempts 
were made to solve this problem by comparing the 
observed Ru-L bond lengths, finally assigned as 
Ru-P = 2.402(2) 8, and Ru-Si = 2.446(2) A, to 
those of Ru-PPh3 and Ru-SiRs compounds in the 
Cambridge Crystallographic Data Base [6 1. 

Only poor quality crystals of 1 could be obtained. 
Initially, only the Fe, Si, and P atoms could be 
located in difference-Fourier maps. Therefore, the 
structure of the Ru analog was used as a starting 
point for the refinement of 1. All atoms were refined 
isotropically, and hydrogen atoms were ignored. 
As with compound 2, the decision as to which atom 
was Si and which was P was based on Fe-PPha and 
Fe-SiR3 bond lengths of compounds reported in 
the Cambridge Crystallographic Data Base [6]. 
The structure of 1 is in no sense an accurate deter- 
mination, but the refinement does serve to show 
that the Fe and Ru compounds are isomorphous and 
isostructura1, as had been predicted from the similar- 
ities between their IR spectra [I]. 

of HM(SiPh3)(CO),(PPh3) (1, M = Fe; 2, M = Ru) 
that is formed from photolysis of M(CO)&‘Pha) 
with HSiPh3, eqn. (1). The structures reported 
herein comprise a firm foundation for the assign- 
ment of various derivatives on the basis of spec- 
troscopic (IR and NMR) information. 

Experimental 

Preparation and Crystallization of I and 2 
Compounds 1 and 2 were prepared by near-UV 

irradiation of M(C0)4PPha in deoxygenated alkane 
solution at 298 K in the presence of an excess of 
HSiPha [ 11. The product precipitated from the 
solution during irradiation and was cohected by 
filtration, washed with hexane, and dried under 
vacuum at room temperature. Elemental analyses 
were performed by Galbraith Laboratories. Anal. 
Calc. (found) for FeC39H3103SiP: C, 70.69(70.61); 
H, 4.72(4.75); Fe, 8.43(7.57); Si, 4.24(4.15); P, 
4.67(4.3 I)%. Calc. (found), for RuC3aH3r03SiP: 
C, 66.18(65.88); H, 4.42(4.29); P, 4.38(4.41); Si, 
3.97(4.03)%. Crystals of 2 suitable for X-ray analysis 
were grown by slow evaporation from a benzene 
solution. Attempts to grow suitable crystals of 
1 by slow evaporation from several solvents resulted 
only in the decomposition of 1. Very small crystals 
of 1 were prepared by irradiation (General Electric 
blacklight) of a saturated solution of Fe(C0)4PPha 
in hexane containing an excess of HSiPh3. The 
needle-shaped crystals of 1 precipitated from the 
irradiated solution and were collected by filtration. 

IR and NMR Spectroscopy 
IR spectra were recorded using a Nicolet 7199 

FTIR spectrometer. NMR spectra were obtained 
with a Bruker 250 or 270 MHz Fourier transform 
NMR spectrometer. Some of the 13C NMR spectra 
were obtained for samples at natural abundance, 
and others were recorded for 13CO-enriched samples 
of 1 and 2. The 13CO-enriched samples of 1 and 2 
were prepared as described above, starting with 
13CO-enriched M(C0)+PPh3 made via the photolysis 
of M(C0)4PPh3 in the presence of r3C0. 

X-ray Cvstallography 
_ The crystals of 1 and 2 are triclinic, space group 

PI. Crystal parameters for 2, (followed in square 
brackets by those for l), are: a= 12.535(3) [12.32- 
(2)], b = 14.244(3) [14.50(4)], c = 10.174(3) [10.06- 
(2)] a, Q = 104.98(2) [ 106.3(2)], /3 = 98.52(2) 
[98.2(2)], y = 71.92(2)O [72.0(2)O], V = 1663.63 
[ 1637.381 A3, D, = 1.413 [l-344] g cme3 with 
Z = 2, ,U = 47.03 [5.45 cm-* ] (an empirical absorp- 
tion correction was applied to 2). Data were cohected 
at -50 “C on an Enraf-Nonius CAD4F-11 diffracto- 
meter equipped with a liquid N2 low temperature 

Results and Discussion 

NMR Spectroscopy 
In the ‘H NMR of 1, the hydride ligand is coupled 

to the phosphorus with ‘J(P-H) = 25 Hz [I]. This 
coupling constant is consistent with a cis arrangement 
of the phosphorus and the hydride [7], a condition 
that is fulfilled by structure A, C, and D. The 13C 
NMR spectrum of 1 shows only one resonance in 
the region where M-CO groups are expected, a 
doublet at 212.1 ppm with *J(P-C)= 12 Hz. This 
indicates that all three CO groups are equivalent on 
the NMR time scale. To confirm this, the splitting of 
the hydride peak in the ‘H NMR of a partiahy r3CO- 
enriched sample of 1 was examined. The hydride 
peak is at -8.44 ppm and is split by coupling to the 
phosphorus and to the ‘3COs. The sphtting of the 
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hydride peak is consistent with coupling to equiv- 
alent 13Cs with *J(C-H) = 9 Hz where some mole- 
cules contain one 13C0, some two “COs and some 
three 13COs. Fourteen peaks are actually observed 
in the hydride region, with relative intensities and 
splittings in accord with the information given. 
Since none of the possible isomers A-D have three 
equivalent CO groups, we conclude that at room 
temperature, 1 is a fluxional molecule on the NMR 
time scale. The 13C NMR is therefore not helpful 
in trying to determine the structure of 1. 

The 13C NMR of 2 shows two resonances in the 
region where M-CO peaks are expected, a doublet at 
200.3 ppm with *J(P-C) = 10 Hz and a broad peak 
at 119.0 ppm that seems to be an unresolved doublet 
[l]. Thus, compound 2 contains at least two non- 
equivalent COs. Both structures A and B could fit 
this spectrum, but the P-H coupling observed for the 
hydride peak in ihe ‘H NMR, *J(P-H) = 16 Hz, is 
more consistent with a cis arrangement of the hydride 
and the phosphorus [7], suggesting structure A as 
the most likely structure. 

The ‘H NMR coupling constants for HRu(SiMe- 
Clz)(CO)3 [P(OCH2)3CC2H5], formed by the thermal 
reaction of P(OCH2)3CC2H, with HRu(SiMeC12)- 
(CO)G, have been reported by Pomeroy and Hu [2]. 
They report a coupling constant of 0.5 Hz between 
the hydride and the protons of the methyl group on 
the Si, indicating a cis arrangement of the hydride 
and -SiMeC12 groups [2]. The coupling constant 
between the phosphorus and the Si methyl protons 
was reported to be 1.4 Hz, which they concluded 
to be indicative of a rruns arrangement of the P and 
the Si [2]. On the basis of this study, Pomeroy and 
HU concluded that HRu(SiMeC12)(C0)3 [P(OCH2)3- 
CC2HS] has structure A. The CO-stretching absor- 
bances in the IR for this molecule have relative inten- 
sities [2] similar to those of 1 and 2 [ 11, indicating 
that these molecules have the same geometry. How- 
ever, although the different isomers would be ex- 
pected to have different IR spectra, one cannot 
predict with certainty which isomer would have 
which spectrum. Therefore, although the IR spectra 
allow one to determine whether two compounds 
have the same geometry, they do not enable one to 
assign a particular geometry to a particular compound 
in the case at hand. 

X-ray Crystallography 
The geometry and atom labeling scheme for 1 

and 2 are shown in Fig. 1. The principal bond lengths 
and bond angles for 1 and 2 are given in Tables I and 
II. Although the hydride ligand was.not located, it 
is clear that the geometry of both HM(SiPh3)(C0)3- 
(PPh3) compounds is that of structure A, as had been 
predicted from their IR and NMR spectra [ 1, 21.. 
The positional parameters for the atoms of the two 
compounds are listed in Table III. The structure of 

2 is of high quality, but the structure of 1 cannot be 
so regarded because only poor quality crystals were 
available. As outlined in the ‘Experimental’, however, 
compounds 1 and 2 are isostructural. 

Fig. 1. ORTEP diagram of HRu(SiPh$(CO),(PPh$, 2, 
showing the 30% probability thermal ellipsoids and the 
atom numbering scheme. The analogous Fe compound, 1, 
is isostructural, and the same numbering scheme was used. 
cf: Tables I-III for bond distances, angles and positional 
parameters for 1 and 2. 

TABLE I. Bond Lengths (A) for HM(SiPh$(C0)3(PPh$ 

Bond M = Ru M = Fe 

M-P 
M-Si 
M-C(l) 
M-C(2) 
M-C(3) 
P-C(11) 
P-C(21) 
P-C(31) 
Si-C(41) 
Si-C(S1) 
Si-C(6 1) 
C(l)-O(1) 
C(2)-O(2) 
C(3)-O(3) 

2.406(2) 
2.446(2) 
1.914(8) 
1.935(7) 
1.908(7) 
1.841(6) 
1.838(6) 
1.841(6) 
1.898(6) 
1.875(6) 
1.884(6) 
1.141(8) 
1.139(8) 
1.145(8) 

2.271(12) 
2.343(12) 
1.724(37) 
1.798(46) 
1.762(46) 
1.928(36) 
1.938(31) 
1.791(37) 
1.854(34) 
1.899(30) 
1.878(32) 
1.156(38) 
1.151(44) 
1.154(44) 

TABLE II. Bond Angles c) for HM(SiPhs)(CO)3(PPh3) 

M = Ru M = Fe 

P-M-Si 
C(l)-M-Si 
C(l)-M-P 
C(2)-M-Si 
C(3)-M-Si 
C(2)-M-P 
C(3)-M-P 
C(l)-M-C(2) 
C(2)-M-C(3) 
C(l)-M-C(3) 

168.4(l) 
88.2(2) 
91.2(2) 
93.9(2) 
86.5(2) 
97.7(2) 
91.1(2) 
93.5(3) 

100.9(3) 
165.0(3) 

168.0(4) 
88.8(12) 
89.6(12) 
95.1(15) 
87.2(14) 
96.9(15) 
90.1(14) 

101.5(18) 
99.8(20) 

158.6(17) 



122 

TABLE III. Positional Parameters for HM(SiPhs)(CO)s(PPhs) 
(M = Fe, Ru). Values for the Fe Compound Appear Below 
Those for the Ru Compounda 

Atom x J’ z 

Ru 

P 

Si 

O(l) 

O(2) 

O(3) 

C(1) 

C(2) 

C(3) 

C(l1) 

C(l2) 

C(l3) 

C(l4) 

C(l5) 

C(l6) 

C(21) 

C(22) 

C(23) 

~(24) 

C(25) 

C(26) 

C(31) 

C(32) 

C(33) 

C(34) 

C(35) 

U36) 

C(41) 

0.49029(4) 0.26315(4) 
0.4909(5) 0.2597(4) 
0.30230(13) 0.30067(12) 
0.3095(9) 0.295 l(7) 
0.66873(14) 0.26016(12) 
0.6657(9) 0.2577(7) 
0.4112(5) 0.1988(4) 
0.410(2) 0.2220(19) 
0.5772(5) 0.0439(4) 
0.565(2) 0.050(2) 
0.5597(6) 0.3867(4) 
0.557(2) 0.3789(20) 
0.4428(6) 0.2208(5) 
0.442(3) 0.237(2) 
0.5455(6) 0.1261(6) 
0.541(4) 0.135(3) 
0.5340(6) 0.3373(5) 
0.528(4) 0.328(3) 
0.2345(S) 0.4359(5) 
0.241(3) 0.437(3) 
0.1842(7) 0.4700(7) 
0.190(4) 0.463(3) 
0.1312(9) 0.5766(9) 
0.144(4) 0.577(4) 
0.1324(8) 0.6401(8) 
0.137(4) 0.633(3) 
0.1827(7) 0.6084(7) 
0.187(4) 0.602(4) 
0.2373(6) 0.5044(6) 
0.243(4) 0.495(3) 
0.2859(S) 0.2375(S) 
0.297(3) 0.23 l(2) 
0.3782(6) 0.2004(S) 
0.392(3) 0.197(2) 
0.3666(6) 0.1546(5) 
0.371(3) 0.154(2) 
0.2636(6) 0.1455(5) 
0.262(3) 0.154(2) 
0.1719(6) 0.1816(5) 
0.170(3) 0.186(2) 
0.1823(6) 0.2269(5) 
0.182(3) 0.234(2) 
0.2047(S) 0.2637(5) 
0.209(3) 0.260(3) 
0.2215(6) 0.16 19(5) 
0.229(3) 0.153(3) 
0.1549(6) 0.1303(6) 
0.157(4) 0.125(3) 
0.0737(6) 0.1990(6) 
0.071(4) 0.185(3) 
0.0570(7) 0.2998(7) 
0.055(4) 0.291(3) 
0.1215(6) 0.3340(6) 
0.122(3) 0.320(3) 
0.7978(5) 0.1750(5) 
0.791(3) 0.177(2) 

0.18958(5) 
0.1875(6) 
0.25547(16) 
0.2497(10) 
0.11609(17) 
0.1190(10) 

-0.1099(5) 
-0.100(3) 

0.2260(6) 
0.204(3) 
0.4633(6) 
0.453(3) 
0.0016(8) 
0.015(4) 
0.2162(7) 
0.213(5) 
0.3631(7) 
0.353(5) 
0.3245(7) 
0.3 18(4) 
0.4438(9) 
0.448(S) 
0.4889(12) 
0.495(5) 
0.4174(10) 
0.414(5) 
0.2959(9) 
0.283(6) 
0.2501(8) 
0.234(5) 
0.3844(6) 
0.3 90(3) 
0.4706(7) 
0.470(4) 
0.5715(7) 
0.568(3) 
0.5869(7) 
0.590(4) 
0.5032(7) 
0.507(4) 
0.4013(7) 
0.403(3) 
0.1115(6) 
0.113(4) 
0.05 1 l(7) 
0.043(4) 

-0.0622(8) 
-0.063(4) 
-0.1192(8) 
-0.124(5) 
-0.0627(9) 
-0.067(5) 

0.0545 (8) 
0.052(4) 
0.1932(6) 
0.199(3) 

(continued) 
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Atom x Y z 

~(42) 0.7980(5) 
0.793(3) 

C(43) 0.8939(6) 
0.894(4) 

C(44) 0.9903(6) 
0.996(3) 

C(45) 0.9928(6) 
0.997(3) 

‘X46) 0.8970(5) 
0.897(3) 

C(51) 0.6780(5) 
0.680(3) 

C(52) 0.6907(6) 
0.686(3) 

C(53) 0.6898(6) 
0.693(3) 

C(54) 0.6767(6) 
0.680(3) 

C(55) 0.6633(6) 
0.668(3) 

C(56) 0.6619(6) 
0.670(3) 

C(61) 0.6979(S) 
0.692(3) 

C(62) 0.8035(7) 
0.801(4) 

C(63) 0.8268(8) 
0.839(4) 

C(64) 0.7455(7) 
0.746(3) 

C(65) 0.6410(8) 
0.635(4) 

C(66) 0.6152(7) 
0.604(4) 

0.1493(5) 
0.153(3) 
0.0860(5) 
0.095(3) 
0.0459(5) 
0.056(2) 
0.0710(5) 
0.080(3) 
0.1344(S) 
0.138(3) 
0.2061(5) 
0.199(2) 
0.1030(5) 
0.094(2) 
0.0597(6) 
0.056(3) 
0.1194(6) 
0.1 lO(2) 
0.2206(6) 
0.215(3) 
0.2643(6) 
0.260(2) 
0.3865(5) 
0.3 83(2) 
0.3916(6) 
0.388(3) 
0.4855(7) 
0.479(4) 
0.5727(6) 
0.569(3) 
0.5705(7) 
0.564(3) 
0.4789(6) 
0.478(3) 

0.3157(7) 
0.322(4) 
0.3705(7) 
0.382(4) 
0.3014(7) 
0.304(4) 
0.1806(7) 
0.184(4) 
0.1270(7) 
0.129(4) 

-0.0720(6) 
-0.074(3) 
-0.1249(7) 
-0.126(4) 
-0.2627(7) 
-0.269(4) 
-0.3542(8) 
-0.364(4) 
-0.3066(8) 
-0.3 16(4) 
-0.1668(7) 
-0.161(4) 

0.1483(7) 
0.147(3) 
0.1377(8) 
0.146(4) 
0.1589(9) 
0.174(5) 
0.1922(8) 
0.195(4) 
0.2024(9) 
0.198(4) 
0.1815(8) 
0.188(4) 

‘Numbers in parentheses are errors in the last significant 
digit(s). 

One minor difficulty in establishing the structures 

of 1 and 2 stems from the similarity of the -SiPhs 

and PPhs ligands. The assignment of the structure 

has involved comparison of the observed Ru-L (L 

= PPha, -SiPhs) distances with reported values for 

related complexes (Table IV). The reported Ru-PPhs 
bond lengths [8] vary from 2.335 to 2.416 A, the 

average for twelve entries being 2.371 A (Table IV). 

No Ru-SiPha compounds were found in a search of 

the literature. The only reported Ru-SiRs bond 
lengths (Table V) were for R = Me or Cl, and only 

one of these was Ru-SiCls. The Ru-SiMes bond 

lengths vary from 2.414 to 2.507 8, the average being 

2.45 A for the five compounds reported [9]. The 

one Ru-SiCls compound [9fj has much shorter 

Ru-Si bonds, averaging 2.339 A, so the bond length 

depends significantly on the R group. Based on this 

data, the shorter of the two Ru-L bond lengths ob- 

served in 2, 2.406(2) _k, seems more consistent with 
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TABLE N. Reported Ru-PPha Bond Lengths (A) [8] 

Compound 

CH3C(mCl(CO)(PPh& 

Ru-P bond length 

P(1) 2.373(4) 
P(2) 2.381(4) 

Reference 

8a 

P(1) 2.416(S) 
P(2) 2.329(S) 

8b 

P(1) 2.337(l) 
P(2) 2.335(l) 

8c 

Ru(OAc)@-MeCeH4NCH)(CO)(PPh2)2 

Ru(NO)(n3-CaHs)(PPh3)2 

RuCl[CH2C(Me)NCHNCHMez]CO(PPh& 

P(1) 2.373(3) 
P(2) 2.383(3) 

P(1) 2.391(4) 
P(2) 2.344(3) 

P(1) 2.400(4) 
P(2) 2.383(4) 

8d 

8e 

8f 

TABLE V. Reported Ru-SiRs Bond Lengths (A) [ 9 J 

Compound 

Ru2(CaHaSiMe3)(SiMe3)(C0)4 
[(Me$i)(CO)3Ru(SiMe,)12 
Ru(SiMe3)tC0)2[C7H7(CeFs)(SiMe,)l 
Ru2(CO)s(SiMea)(C7HeSiMe$ 
Ru(SiMe3)(CO)2[CsHs(SiMeJ)] 
[p-(tBu)&H4]Ru(CO)(SiCla)s 

Ru-Si bond length 

2.439(4) 
2.507(8) 
2.43 
2.452(3) 
2.414(2) 
Si(1) 2.338(l) 
Si(2) 2.340(l) 

Reference 

9a 
9b 
9c 
9d 
9e 
9f 

TABLE VI. Reported Fe-PPhs Bond Lengths (A) [lo] 
- 

Compound Fe-P bond length Reference 

(nSCsHs)Fe(CO)(PPha)[Si(Ph)(CH2)4CH2] 2.191(2) 10a 
[(ssCsHs)Fe(CO)2(PPha)]Cl.3H20 2.242(l) lob 
(s5CsHs)Fe(PPh3)(CO)[COCH(Me)(Et)] 2.193(l) 1oc 
[(s’-lCHs-3CeHsCsHs)Fe(CO)(PPhs)]I 2.223(4) IOd 
[(n’-lCHs-3CeHsCsHa)Fe(CO)(PPh3)1C(0)CH3 2.216(3) 10d 
(n5CsHs)Fe(CO)(PPha)(oC(C02Et) =CMea) 2.2236(g) 10e 
Fe(C0)&‘Ph3 2.244(l) 10f 
(n4-CaHa)Fe(C0)2PPh3 2.241(2) log 
(n4-CrjHs)Fe(CO)2PPh3 2.232(l) 10h 
(??4C6H,0Me)Fe(CO)2PPh3 2.225(l) 10h 
Fe(N0)2(PPh3)C1 2.339(2) 1Oi 
(r15-CsHs)Fe(CO)(PPh3)S(0)2CH2CH(CH3)2 2.237(2) 1Oj 

the reported Ru-PPh3 bond lengths than does the 
longer distance of 2.446(2) A. Therefore we have 
assigned the shorter bond as Ru-P and the longer 
one as Ru-Si. The Ru-Si bond length of 2.446(2) 
A is quite similar to the bond lengths reported for 
Ru-SiMe3 compounds, but it is difficult to predict 
how the Ru-SiR3 bond length would be affected 
by changing R from Me to Ph. 

In solving the structure of 1 literature data were 
again consulted in order to assign the Fe-PPh3 

and Fe-SiPh3 distances. Table VI lists the Fe-P 
bond lengths for twelve compounds containing 
Fe-PPh, bonds [lo]. The bond lengths vary from 
2.191(2) A to 2.339(2) A, with the average for the 
twelve values being 2.234 8, [lo]. As with Ru, no 
Fe-SiPh3 compounds were found in a search of the 
literature, but the structures of several compounds 
containing Fe-SiRR’R” groups have been determined 
and these are listed in Table VII [ 10, 111. The nine 
Fe-Si bond lengths range from 2.224(9) A to 2.456- 
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TABLE VII. Reported Fe-SiRa Bond Lengths (A) [ 10,ll I 

C. G. Brinkley et al. 

Compound Fe-Si bond length Reference 

(rl’-CsH,)Fe(CO)(PPh,)ISi(Ph)(CH$.?Hz] 2.366(2) 10a 

($-CsHs)Fe(C0)2SiMeZ-SiPh3 2.346(l) lla 

cis-Fe(CO)&iMe& 2.456(2) llb 

cycle-Si5MegSiMe2[Fe(qSCsHs)(C0)2] 2.350(l) llc 

(C3H6Si3Cl,)Fe(C0)2(~‘~~H~) 2.264(2) lld 

(s5-C&)Fe(CO)(H)(SiF$H& 2.249(l) lle 

(~5-C5H5)Fe(CO)(H)(SiCl$2 2.252(3) lle 

(q5-CSHs)Fe(CO)(H)(SiMe2Ph)2 2.336(3) lle 

[Fe(CO)&SiCla)]-[ NEt,]+ 2.224(9) llf 

(2) a, the average being 2.316 8, [lo, 111. Thus, as 
with Ru, the Fe-P bonds are significantly shorter 
than the Fe-Si bonds. Of particular interest is the 
compound (v”-C,H,)Fe(CO)(PPh,)[S’i(Ph)(CH& 
m2] [lOa] which has both an Fe-PPh3 and an 
Fe-Si bond. In this compound, the Fe-P bond 
(2.191(2) A) is considerably shorter than the Fe-Si 
bond (2.366(2) A) [lOa]. Based on this evidence, 
we have assigned the Fe-L bond lengths of 1 as 
Fe-P = 2.271(12) a and Fe-Si = 2.343(12) 8. 

Conclusion 

X-ray structures of 1 and 2 establish the coordi- 
nation geometry for a number of products from the 
photolysis of M(C0)4(P-donor) (M = Fe, Ru) in the 
presence of HSiR3 to be as represented in structure 
A. Based on the IR spectral properties of a variety 
of HM(SiR3)(CO)3(P-donor) complexes this coordi- 
nation geometry appears to be commonplace [ 1,2]. 
The cis arrangement of the -SiRJ and the hydride 
is in accord with the finding that light-induced 
reductive elimination of HSiR3 occurs from HM(Si- 
R,)(C0)3(PPh3) complexes [ 11. 

Supplementary Material 

Atomic coordinates, thermal parameters and 
structure factors for 1 and 2 have been placed on file 
(26 pages) with the Editor-in-Chief. 
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