Cmice ke

ELSEVIER

Inorganica Chimica Acta 259 (1997) 151-160

Transition metal silyl complexes
Part 54 '. Hydrido disilanyl complexes L,M(H)SiR,SiR,H
(L,M =MeCp(CO),Mn, Cp(CO),Re, (CO);(PPh;)Fe)
Ralf Karch, Ul_nch Schubert *

ische Chemie der Techni: ide 9, A-1060 Vienna, Austria
Received 13 August 1996; accepted 23 December 1996

Institut fiir A itéit Wien, G

Abstract

Hydrido disilanyl complexes of the type L,M(H)SiPh,SiPh,H are obtained from HPh,Si-SiPh,H by photochemical reaction with
MeCp(CO); or by ligand exchange reactions starting from MeCpMn(CO)z(’l'HF) Cp(CO);Re('l’HF) or (CO)s(PPh;)Fe(H)SiMe;. The
dinuclear complex [MeCp(CO),Mn(H)SiPh;], is additionally ined in the ph ion of a 2:1 mixture of MeCpMn(CO);
and HSiPh,SiPh,H. When HMePhSi-SiMePhH or HMe,Si-SiMe,H is used ms!ead of HPh,Si-SiPh,H, the kind of products depends on the
metal fragmcm Both types of complexes are formed when HMePhSi-SiMePhH is reacted with MeCpMn(CO),(THF), but only e

lex is obtained from CpRe(CO)z(THF) or from (CO),(PPh,)Fe(H)SiMe,. Photochemical reaction of HMe,Si-SiMe,H
with MeCpMn(CO), yields only the dinucl The of the of Cp(CO),Re(THF) with Hl\de;S:—SlMegH depcnds
on the reaction temperature. At 25°C only m-‘Cp(CO);Re( H)SiMe,SiMe,H was sp pically observedinlow Inref
THF, cis- and trans-Cp(CO),Re(H)SiMe,SiMe,H, and [Cp(CO),Re(H)SiMe;, ], are formed. Rcactlon of (CO)3(PPh;)Fe(H)SiMe; w:th
HMe,Si-SiMe,H gives both (CO) ;(Ph;P)Fe(H)SiMeSiMe,H and [ (CO);(Ph;P)Fe(H)SiMe, ],. Photochemical reaction of Fe(CO)PPh;

with HMe,Si-SiMe,H results in the formation of (CO),(PPh;),Fe(H),. The hydride-bridged complex [Cp(CO-)Rc],( p-H); is formed

as a by-product in the reactions of disilanes with CpRe(CO)z(THF) Thermal or photoch

L,M(H)SiPh,SiPh,H pref iall ds by red;

of the p

of the disilane. Only in the decomposmon of MeCp(CO),-

Mn(H)SiPh,SiPh,H some H, is observed which may be due to a 1,2-H, elimination.

Keywords: Disilanyl Hydride Disilanes; Pt

1. Introduction

There are numerous examples for the formation of stable
hydrido silyl complexes L,M(H)SiR; by oxidative addition
of hyd il to coordinatively d metal
complexes (L,M), with a great variation of L,M and the
groups R atsilicon. However, only very few hydridodisilanyl
complexes L,M(H)SiR,SiR; have been prepared. Disilanyl
complexes L,MSiR,SiR; without an additional hydride
ligand have been well investigated and exhibit an interesting
rearrangement chemistry. This topic was recently reviewed
elsewhere [2].

The objective of this work was to prepare hydrido disilanyl
complexes wnh a B-SiH group. The question behind was
! L.M(72-SiR,=SiR;) can be

'
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btained from the compl L.M(H)SiR,SiR,H by intra-
molecular 1,2-hydrogen elimination. There are two possible
pathways for a H, el the first is oxidative addition
of the 8-SiH group to the metal centre after elimination of
one of the co-ligands L. This p might be f: d
by subsequent elimination of H,, with the option of a re-
coordination of L. The other possiblity is the formation of
bis(silyl) complexes L,M(SiR;), without the intermediate
P ion of d compl Th 1
ples for saturated hydrido silyl complexes L,M(H)SiR;
reacting with HSiR; by H, elxmmanon (forexample, seeRef.
[31). The mech of these is unk in most
cases, but probably proceeds via a four-cenve transition state.
Although the substituents at silicon appear to have a great
influence on the formation of bis(silyl) complexes by this
route, the ‘ring closure’ of L,M(H)SiR,SiR,H by H, elimi-
nation might be favoured by entropy.
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Hydrido silyl derivatives of metal carbonyl complexes are
usually prepared by UV irradiation of the parent metal car-
bonyl in the presence of the silane in an inert solvent. The
silane is oxidatively added after photochemical generation of
the unsaturated metal complex. However, most of the known
disilanyl derivatives of metal carbonyls (and the disilanes
themselves) exhibit a rich photochemistry. For this reason,
preparative problems were anticipated for the photochemical
reaction of disilanes with metal carbonyls. We therefore
looked for alternative routes to prepare the hydrido disilanyl
complexes, particularly by substitution of labile ligands.

2. Results and discussion

Many hydrido silyl complexes of the type (CsR's)-
(CO),_,LMn(H)SiR; have already been prepared, with a
variety of silyl groups, and ligands L and CsR's [4-6]. The
silyl group and the hydride ligand are always cis. This is
probably due to the Mn,H,Si three-centre two-electron bond-
ing situation observed in mos: of these complexes. Com-
plexes of this type are only stable towards reductive
elimination of the silane, if either the silyl group (sufficiently
electronegative substituents R) or the metal fragment (small
and/or electron-donating ligands) provide sufficient
stabilization.

The hydrido silyl complexes (CsR's)(CO),., L.Mn-
(H)SiR; are usually prepared by the photochemical route.
The dinuclear complex [ (CsMes) (CO),Mn(H)],SiH, was
prepared by reaction of MeCpMn(CO),(THF) with SiH,
[7]. However, reaction of the THF complex with HSiR,Cl
gave the hydrido silyl complexes only as byproducts. The
main product was the siloxycarbyne complexes [MeCp-
(CO)Mn(u-COSiR,H) 1, [8].

When a petroleum ether solution of MeCp(CO), was irra-
diated in the presence of one equivalent of HPh,Si-SiPh,H,
the hydrido disilanyl plex 1a was obtained in low yields
(Eq. (1)). The spectroscopic data, particularly the 2Si NMR
spectra (two signals at —27.37 and —2.62 ppm for the
uncoordinated and coordinated Si atoms) and the SiH signal
in the "H NMR spectrum, clearly showed that a complex of
the type L,M(H)SiR,SiR,H was formed.

W <=

MeCPMR(CO); + HR,SI-SiRH —— s oC‘éWM - SiR,~SRH
0

v R; R, s
Nog? . gR-omMn
"S- SiTY VECO (])

+ oo
W W o
2
SiR, = SiPh,: 1a -
SiR,=SiPhMe: - 2b
SiR, = SiMe,: - 2c

‘When HMePhSi-SiMePhH (mixture of diastereomers) or
HMe,Si-SiMe,H was used instead of HPh,Si-SiPh,H, only
the binuclear complexes 2b,c with a bridging Si,R ; unit were
formed, even with an excess of the disilane. The tetramethyl
derivative 2¢ slowly decomposed at room temperature and
was therefore only spectroscopically characterized. The
instability of 2¢ is not unexpected, since Cp(CO),Mn-
(H)Si(alkyl); derivatives are least electronically stabilized
and therefore readily decompose by reductive elimination of
the silane. For example, cis-Cp(CO),Mn(H) SiEt; was spec-
troscopically observed at 25°C in the presence of excess
HSiEt,, but decomposed as soon as the silane was removed
{6].

While the Si,R,-bridged dinuclear complexes 2 were
exclusively formed for SiR,=SiMe, or SiPhMe and no
mononuclear complexes MeCp(CO),Mn(H)SiR,SiR,H
were observed, both types of complexes were obtained for
SiR,=8iPh,, when a 2:1 mixture of MeCpMn(CO); and
HSiPh,SiPh,H was employed (Eq. (2)).

2MeCpMn(CO); + HPh,Si-SiPh,H
- la+[MeCp(CO),Mn(H)SiPh,], (2)
2a

The spectra of 2a~c are distinctly different to those of 1a
and show the silicon atoms being chemically equivalent. The
complex 2b was obtained as a mixture of diastereomers,
because the disilane was employed as a mixture of diaster-
eomers. The expected two sets of NMR signals were only
observed in the **Si NMR spectrum, and for the CO ligands
in the 3C NMR spectrum. The other signals of the two dia-
stereomers in the 'H and '>C NMR spectra were not resolved
(as in the parent disilane).

The cis arrangement of the two CO ligands in 1 and 2, and
thus the cis arrangement of H and Si, is concluded from the
relative intensity of the »(CO) vibrations. The same geom-
etry was found in all known Cp(CO),Mn(H)SiR; deriva-
tives. The Mn,H,Si coupling constants were determined for
1a (57 Hz) and 2b (61 Hz). Their magnitude clearly shows
that the complexes 1 and 2 contain three-centre-two electron
bonds 9], as expected.

Oxidative addition of an Si-H bond to transition metal
centres is, inter alia, promoted by electron-withdrawing sub-
stituents at silicon. Thus, the oxidative addition of the first
Si~H bond of HR,Si-SiR,H is more favourable for R =Ph
than for R =Me. Oxidative addition of the 8-SiH group in
the thus formed complexes L,M(H)SiR,SiR,H to a second
metal complex fragment should be more favourable than
addition of the first SiH group, because the hydride substit-
uent is replaced by the more electron-withdrawing LM ‘sub-
stituent’. In the light of these electronic arguments it is
surprising that formation of 2a from 1a obviously is less
favourable than in the SiMe, and SiMePh derivatives. The
only explanation is that addition of the second MeCp-
(CO),Mn fragment is inhibited by the bulkier phenyl
groups.
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To check whether the pmfened formation of 1 or 2 is
infl d by phe t we also
the solvent complexes MeCpMn(CO)z(THF) and MeCp-
Mn(CO),(OEt,) with the disilanes. Upon reaction of MeCp-
Mn(CO),(THF) with HPh,Si-SiPh,H only the mono-
nuclear complex 1a was formed (Eq. 3), as in the photo-
chemical reaction, but the yield (15%) was higher. The time
required to complete the reaction (14 h) can be shortened to
1 h by using MeCpMn(CO),(OEt,) instead of the THF
complex.

1

MeCpMn(CO),(THF) +HR,Si-SiR,H—>1+2 3)

SiR,=SiPh,: 1a -
SiR, =SiPhMe: 1 2b

Reaction of MeCpMn(CO),(THF) with HMePhSi-
SiMePhH resulted in the formation of two hydride com-
plexes. By comparison of the NMR spectra, one of them was
identified as the Si,R,-bridged complex 2b, already obtained
by the photochemical route. Although the second complex
was not isolated, due to decomposition during work-up, the
'H NMR spectrum showed the typical signals of the mono-
nuclear complex 1b, particular a SiH signal at 4.8 ppm.

Complex 1a has a suitable substitution pattern for the
desired 1,2-H, elimination. The previously described lower
yield in the photochemical preparation route indicated some
photochemical decomposition pathway. We therefore irra-
diated a petmleum ether solution of 1a at —20°C until the IR

ever, the dominant decomposition pathway in every case is
the reductive elimination of the disilane.

We therefore tried to prepare hydrido disilanyl complexes
of the type L,M(H)SiR,SiR,H with metal fragments which
are less prone to reductive elimination reactions. It is known
from the work of Graham et al. [10] that the stability of
hydrido silyl complexes of rhenium, Cp(CO),Re(H)SiR;
towards reductive elimination is markedly higher than that of
the comresponding manganese complexes. The complexes
have been prepared by the photochemical route from
CpRe(CO);. Both the cis and the trans isomers were
observed, depending on the silane [ 10,11]. The reactions are
complicated by the fact that complete conversion of
CpRe(CO); without decomposition of the product is not
possible and that separation of the complexes is difficult. The
dihydride complex trans-Cp(CO),Re(H), was formed
upon chromatography of Cp(CO),Re(H)SiHEt, on silica
[11).

The preparation of the manganese complexes 1 and 2 had
shown that exchange of a labile ligand results in higher yields
than the photochemical route, probably because of the pho-
tolability of the products. We therefore reacted the disilanes
with the solvent complex Cp(CO),Re(THF). Irradiation of
CpRe(CO); in THF in a quartz vessel results in a 50% con-
version of the tricarbonyl [ 12]. When HPh,Si-SiPh,H was
reacted with this solution in refluxing THF, the formation of
two complexes was observed (Eq. (4)). One of them was
identified as the desired disilanyl complex 3a and the other-
as [Cp(C?)zkelz(u -H), (4). NMR spectra of the reaction

dicated the complete d ion of the compl
The evolved gas was collected and analysed by gas ch -
tography. A peak of H, was detected. The Si NMR sp

d that 4 is already formed during the reaction
and not during work-up.

of the reaction solution showed a strong signal at
—34.50 ppm and a weaker signal at —17.53 ppm. The for-
mer signal is characteristic for the disilane HPh,Si-SiPh,H,
while the latter can possibly be attributed to HSiPh,.

The main d position ion is obviously the reduc-
tive elimination of the disilane. The formauon of HSiPh;
indicates some additional re: ibl
similar to those extenslvely mvesngated for CpFe(CO)z-
SiR,SiR; complexes [2}. However, the formation of H,
points to a third reaction, which could be the anticipated 1,2-
H, eclimination. Polysilanes, which would be formed by
d position products of an intermediate 7°-Ph,Si=SiPh,
complex, were not detected. They may be contained in the
unsoluble byproducts, which we did not analyse.

To check whether the formation of hydrogen is associated
with the presence of the 8-SiH group, we also prepared cis-
MeCp(CO),Mn(H)SiPh,SiMe, for comparison from
MeCpMn(CO),(OEt,) and HPh,Si-SiMe; according to Eq.
(3). There was no formation of hydrogen upon photochem-
ical decomposition, and the only soluble silicon compound
in the reaction solution was HPh,Si-SiMe;. The absence of
H, among the decomposition products of MeCp(CO),-
Mn(H)SiPh,SiMe;, is an indication that at least a minor
decomposition route of 1a involves the 8-SiH group. How-

In with the system, ion of
HMePhSi-SiPhMeH with Cp(CO)ZRe(THF) yielded the
mononuclear complex 3b.

we
CHOOMREE) + WS-SRy ——  qorRsm-SR,
<
o 3
- EN S
* Jf.\ . 4
o H y 4)

4
SiR,SiR’; = SiPh,SiPh,H
SiR,SiR’, = SiMePhSiMePhH
SiR,SiR’;=SiPh,SiMe;

The complexes 3 have a cis arrangement of the hydride
and the disilanyl ligand, ing to the relative intensity of
the »(CO) bands. The NMR spectra clearly exclude the
formation of Si;R,-bridged complexes. Complex 3b was
formed as a mixture of diastereomers, which give rise to iwo
sets of NMR signals. An unequivocal assignment was pos-




154 R. Karch, U. Schubert / Inorganica Chimica Acta 259 (1997) 151-160

sible from the signal intensities, b one di mer
was formed in a slight excess (10:9 ratio). The hydride com-
plex was identified by comparison with the spectroscopicdata
of the known complex [ (CsMes)(CO,)Rel,(u-H), [13],
which are very similar.

[(CsMes) (CO),Re |»( u-H), was obtained by reaction of
H, with (CsMes),Re»(C0),, which is adecomposition prod-
uct of (CsMes)(CO),Re(THF). To check whether 4 is
formed in the same way, with H, possibly originating from
the decomposition of 3a,b, we also reacted HPh,Si-SiMe;
with Cp(CO),Re(THF) under the same conditions. Despite
the absence of a B-hydrogen atom, the hydride complex 4
was fcrmed, together with the disilanyl complex 3c. The
hydride complex 4 was not formed when a THF solution of
Cp(CO),Re(THF) was heated without a silane. We cur-
rently do not know the role of the disilane in the formation
of 4. However, the control experiment with HPh,Si-SiMe;
showed that 1,2-¢limination of H, from 3a,b cannot be the
source for the hydride ligands in 4.

‘The outcome of the reaction of Cp(CO),Re(THF) with
HMe,Si-SiMe,H depended on the reaction temperature. At
25°C only cis-Cp(CO),Re(H)SiMe,SiMe,H (3d) was
spectroscopically observed in low concentration. The cis
geometry was concluded from the IR spectrum. The NMR
data, particularly the SiH signal, split to a septet by the two
methyl groups, clearly proved that only one Cp(CO),Re
moiety was oxidatively added. In refluxing THF, 3d is the
major product (Eq. (5)). However, two other hydride com-
plexes were additionally observed, none of them being 4. We
were not able to separate the products, but the spectraallowed
to determine their constitution.

One byproduct has a set of NMR signals very similar to
that of 3d. We therefore assign these signals to the trans
isomer 3d’. This is not surprising, because the photochemical
synthesis of Cp(CO),Re(H)Si(CH,Ph);, the only well-
characterized hydrido silyl complex of rhenium without aryl
substituents, also lead to a mixture of the cis and trans isomer
[10]. The second byproduct is the Si,Me,-bridged dinuclear
complex 5. This assignment is mainly based on the absence
of a SiH signal and the appearance of only one SiMe
resonance.

° cg@“"\" SiMeg—SiMeH
o M
34

we S

° c7R’ “*SiMo,~SiMeH
L)

Cp{COLRE(THF) + HMe,Si-SiMeH

We selected 3a for d position experiments. The com-
pound turned out to be thermally very robust. Refluxing a
solution of 3a in toluene or CH,Cl, for several hours did not
result in any noticable decomposition. However, irradiation
of a C4Dg solution led to complete decomposition within 1 h.
The #Si NMR spectrum of the solution showed only one
signal at —34.06, igned to di d HPh,Si-
SiPh,H. The conclusion from this experiment corroborates
the results from the corresponding manganese complex:
reductive elimination of the silane is the preferred decom-
position pathway, even with a metal fragment less prone to
reductive elimination reactions.

We checked this point with complexes of the type
(CO)3(PR;)Fe(H)SiR; also known to be rather insensitive
towards reductive elimination of the silane. Their best way
of preparation is the photochemical route, starting from
Fe(CO)4PR; [4,14,15]. There is complete oxidative addi-
tion of the silane, with H and SiR, being cis. Most of the
known complexes (CO);(PR;)Fe(H)SiR; have a meridio-
nal geometry. They can also be prepared by CO-PR,
exchange from (CO),Fe(H)SiR; [14,16). However, this
method is not very general, one of the complications being
deprotonation by basic phosphanes [14].

Photochemical reaction of Fe(CO),PPh; with HMe,Si-
SiMe,H in petroleum ether at 0°C did not result in the for-
mation of (CO),(PPh;)Fe(H)SiMe,SiMe,H, but instead
the dihydride complex 6 was formed (Eq. (6) ). The complex
is insoluble in petroleum ether and ether, slightly soluble in
toluene and well soluble in chlorinated hydrocarbons. Solu-
tions of 6 slowly decompose.

PPhy

w Oc,

e e

Fe(CO)PPhy + HMe,Si-SiMe i
'
o | (6)
PPhy

The dihydride complex 6 was previously obtained by reac-
tion of [Fe(p-N,C¢H,F) (CO),(PPh;),]BF, with NaBH,,
but only characterized by IR spectroscopy [17]. However,
the NMR data are similar to the related complexes
(CO)2(PR3),Fe(H), (PR;=P"Bu,, PMe,Ph), prepared by
reaction of K{ (CO) Fe(H)] with PR; [18]. The triplets in
the 'H (—9.24 ppm) and >'P NMR spectrum (81.36 ppm)
show the existence of two chemically equivalent hydride and
PPh; ligands. The coupling constant of 58.6 Hzis very similar
to that in the P"Bu; and PMe,Ph complex.

The formation of dihydride complexes was previously
observed in other reactions of silanes with iron carbonyl
derivatives. Reaction of (CO)Fe(H)SiR; (SiR;=SiPh;,
SiMe,Ph) with dppe resulted in the formation of (CO),-
(dppe)Fe(H),, and the reaction of (CO),[P(OPh);],-
Fe(H)SiMe,Ph with HSiMe,Ph gave (CO),[P(OPh),].-
Fe(H), [19]. The h of these is not
known, as in the present case.
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Because the photochemical route did not give the desired
complexes, we chose a thermal route. There are several exam-
ples for the exchange of silanes in hydrido silyl complexes
{20]. Particularly useful are the SiMe; derivatives, because
HSiMe; is volatile. This allows the shifting of the exchange
equilibrium. The complex (CO);(PPh;)Fe(H)SiMe; is
photochemically obtained from Fe(CO),PPh; and HSiMe,.
Elimination of HSiMe, from this complex was already util-
ized for the preparation of the hydrido stannyl complexes
(CO);(PPh;)Fe(H)SnR, [21].

Reaction of mer-(CO),(PPh,) Fe(H) SiMe; with HPh,Si—
SiPh,H, HMePhSi-SiMePhH or HPh,Si-SiMe; (the latter
was again reacted for comparison) resulted in the clean for-
mation of the hydrido disilanyl complexes 7 (Eq. (7) ). There
was no indication for the formation of the corresponding
Si,R,-bridged complexes, even when 7a was treated with an
excess of (CO)3(PPh;)Fe(H)SiMe;. This is probably again
due to steric reasons.

| >

Qc, c0o 35°C oc, co

om, L " o £ "

Fe, + WS-SRy —— Fe, + HSie,

0°,| '~y 3 M o
Sibes SiR;~SIR

7

@)

7a:  SiR,SiR’;=SiPh.SiPhH
Tb:  SiR,SiR',=SiMePhSiMePhH
7c: SiR,SiR’;=SiPh,SiMe,

The NMR spectra show again the typical features of the
mononuclear complexes. An additional feature is the PFeSi
coupling of the metal-bound silicon atom. The PFeCco and
PFeH coupling constants compare well to the known com-
plexes of the type mer-(CO);(PPh;)Fe(H)SiR;. For 7b the
two diastereomers give two well separated sets of NMR
signals.

The reaction of (CO),(PPh;)Fe(H)SiMe; with HMe,Si—
SiMe,H took again a different course. When the reaction was
carried out in a toluene solution at 25°C, the formation of 7d
was first observed (monitored by 3'P NMR spectroscopy).
Another hydride complex was formed in a much slower reac-
tion, identified as the Si,Me,-bridged complex 8 (Eq. (8)).
Formation of 8 already starts, when unreacted (CO);-
(PPhy)Fe(H)SiMe, is still present. For example, the
(CO);3(PPh;)Fe(H)SiMe;:7d:8 ratio after 26 h was 1:6:2.
The conversion of 7d to 8 is complete after 5 days.

The complex 8 was identified by the typical NMR features
discussed earlier. Contrary to the other iron complexes, no
SiFeP coupling was observed.

A resonable explanation for the formation of 8 would be
that reductive elimination of HMe,Si-SiMe,H from 7d is
rather easy (due to the electon-donating methyl groups). The
thus formed unsaturated (CO);(PPh;)Fe then reacts with 7d
to give 8.

o

. SiMey
o +  HMe,Si—SMegH
vH

[e]o] o,
Php””

00— TN—=0

(o]
[
oC»,,,ﬂl . SiMe,—SiMegH
Ph;P( le\H

[
0 7d

—_—

— HSiMes

~  HMe,Si~SiMe,H

o

€ Mo, Me,

oc,,, | woSi —Si,,
/'Fe ("Fe

PhsP | Sy H | “PPhy (8)
c

—00

wCO

c
] o
8
The formation of refated Si,R,-bridged complexes from

7a,b was not observed, even when solutions of these com-
plexes were heated to 50°C. Only Fe(CO)3(PPhs), and
Fe(CO) PPh; were formed. These metal carbonyl deriva-
tives are typically formed during reductive elimination. The
same decomposition behaviour was found for 7c, the pres-
ence of the 8-SiH group has again no influence on the decom-
position pathway.

3. Conclusions

Two types of compl are formed in the ion of
disilanes HR,Si-SiR,H with coordinatively unsaturated
metal complex fragments (L,M): the mononuclear com-
pounds L M(H)SiR,;SiR,H and the dinuclear compounds
L.M(H)SiR,SiR,(H)ML,. Formation of the latter com-
pound: tobe f: d forel i b
the el ing LM frag in LM(H)-
SiR,SiR,H activates the second SiH group towards oxidative
addition. The dinuclear compounds are exclusively formed
when HMe,Si-SiMe,H is employed. With the disil
HMePhSi-SiMePhH anc HPh,Si-SiPh,H both types of com-
plexes are observed, depending on the kind of metal complex
fragment and, in the case of L,M =MeCp(CO),Mn, of the
molar ratio of the starting compounds. In the series
HMe,Ph,_,Si~SiMe,Ph; _ H (x= 1, 2) the tendency to form
the dinuclear complexes L,M(H)SiR;SiR;(H)ML,
decreases with decreasing x. We attribute this to stericeffects,

(4
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which render the approach of the metal fragment to the second
SiH group more diffucult.

The decomposition of the complexes L,M(H)SiR,SiR,H
is governed by the reductive elimination of the SiH bond, i.c.
the presence of the B-SiH group does not change the chemical
behavi of the significantly (compared to the
corresp ilyl pl L.M(H)SiR;). The
only indication fora 1 2 elimination of H, was found in the
photochemical decomposition of the manganese complex 1a,
where minor amounts of H, were detected. Our results show
that 1,2-elimination of H, from complexes of the type
L.M(H)SiR,SiR,H obviously is no reasonable alternative to
the existing methods to prepare 7’ Snzkz complexes. Future
work will be di d towards the q hether ‘back-
biting’ of a (SiR,),H ligand to form cyclic products is
possible for n>2.

4. Experimental

All operations were performed in an atmosphere of dry
and oxygen-free argon, using dried and nitrogen-saturated
solvents. A high pressure Hg lamp (Heraeus TQ 150, 180 W)
was used for the photochemical ions. Column ct -
tography was performed with silica (Merck 60, <0.063 mm
mesh) as the stationary phase, from which oxygen and water
was removed by heating in vacuo and storage under N,. IR
spectra: Perkin-Elmer 283 or 1210, CaF, cuvettes. NMR
spectra: Bruker AC 200, AC 250, AMX 400, Jeol PMX 60
SI. The spectra were taken at 25°C, if not otherwise stated,

4.1. Photochemical preparation of
MeCp(CO),Mn(H)SiPh,SiPh,H (la)

430mg (2.0mmol) of MeCpMn(CO), and 720 mg
(2.0 mmol) of HPh,Si—Sithl-l were dissolved in 120 ml of
ether and irradi - 10°C until the intensity

of the new IR bands at 1986 and 1927 cm™! no longer
increased (about 4 h). The solvent was then removed in
vacuo and the obtained brown oil dissolved in 15 ml of
CH,Cl,. After filtration over silica, the solvent was removed
again and the residue chromatographed on silica at —10°C
with petroleum ether-Et,O (10:1). Several fractions were
eluted, the one carrying the product was identified by IR
y. This fracti was d in vacuo umil

1a started to ipil itation was pleted at

Anal. Found: C, 68.74; H, 5.33. Calc. for C;,H;,MnO,Si,
(557.7): C, 69.04; H, 5.25%.

4.2. Photochemical preparation of
[MeCp(CO),Mn(H)SiMeR], (2b: R=Ph; 2¢c: R=Me)

1.3 g (6.0 mmol) of MeCpMn(CO); and 2.9 g (12.0
mmol) of HMePhSi-SiMePhH mixture of diastereomers) or
1.42 g (12.0 mmol) of HMe,Si~SiMe,H in 120 ml of petro-
leum ether were irradiated at — 10°C until the IR spectra
showed no further change of the »(CO) bands (24 h or
11 h). The solution was then filtered at 0°C and the solvent
removed in vacuo.

2b: The pale yellow solid was dissolved in 70 ml of toluene
and filtered over silica gel. The solvent was removed in vacuo,
and the solid washed with pentane. Yield 435 mg (23%),
m.p. 88°C (dec.). IR (toluene) »(CO) 1970 (vs), 1910 (s);
'H NMR (C¢D,, 400.1 MHz) 8 —11.16 (s, 1 H, MnH,
J(SiH) 57 Hz),1.20 (s,3H, C;H,CH5), 1.53 (s, 3H, SiMe),
3.71-3.85 (m, 4 H, C;H,CH;), 6.95-7.60 (m, CgHs);
3C{'H} NMR (C¢Ds, 100.6 MHz) 8 4.07 (SiMe), 13.31
(CsH,CH;), 81.79, 82.51 (C2 and C3 of C;H,CH3;), 100.92
(ipso C of CsH,CH,), 134.45 134.61, 134.29, 14276
(Cells), 22947, 229.71 (CO); Si{'H} NMR (C¢Ds,
79.5 MHz) & —3.57, —2.85. Anal. Found: C, 58.05;H,5.23.
Calc. for C5oH3,Mn,0,Si, (622.6): C, 57.87; H, 5.18%.

2¢: The brown-~red oil was chromatngraphed on silica gel
with petroleum ether at 0°C. A yellow zone of MeCp-
Mn(CO), was eluted first, and then a red zone with toluene.
The latter was filtered over silica gel. The red solution quickly
got turbid again due to decomposition of the product. A
brown-red oil was obtained after removal of the solvent in
vacuo. IR (petroleum ether) »(CO) 1978 (vs), 1915 (s);
'HNMR (C¢Ds, 400.1 MHz) & — 12.85 (s, 1 H,MnH), 0.24
(s, 6 H, SiMe), 1.43 (s, 3 H, C;H,CH;), 3.86 (s, 4 H,
CsH,CH;); ""C{'H} NMR (C:Ds, 100.6 MHz) & 1.38
(SiMe), 13.14 (CsH,CH;), 81.94, 82.13 (C2 and C3 of
CsH,CH;), 102.68 (ipso C of CsH,CH,), 225.66 (CO).

4.3. Photochemical reaction of MeCpMn(CO); with
0.5 equivalents of HPh,Si-SiPh,H

1.10 g (6.0 mmol) of MeCpMn(CO); and 1.31 g (3.0
mmol) of HPh,Si-SiPh,H in 120 ml of petroleum ether were
irradiated at ~ 10°C until the IR spectra showed no further

~78°C. Yield 98 mg (9%). mp 76°C (dec.). IR (Et,0)
v(SiH) 2105 (w), »(CO) 1978 (vs), 1921 (s); '"H NMR
(CDs, 400.1MHz) 8 —1071 (s, 1 H, MnH, J(SiH)
57Hz), 1.34 (s, 3 H, C;H,CH,), 3.89 (s, 4 H, C;H,CH,),
5.69 (s, 1 H, SiH, 'J(SiH) 173 Hz), 6.95-7.78 (m, CHs);
3C{'H} NMR (CDs, 100.6 MHz)  12.82 (C;H,CH,),
83.18, 83.46 (C2 and C3 of C;H,CH,), 101.76 (ipso C of
C.H,CH,), 127.88, 128.12, 129.00, 129.44, 134.86, 136.06,
136.52, 140.77 (CHs), 228.28 (CO); ¥Si{'H} NMR
(CsD¢, 79.5 MHz) 6 —~27.37 (SiPh,H), —2.62 (MnSiPh,).

hange of the »(CO) bands. The solution was concentrated
to 30 ml. A yellow solid was filtered off, dissolved in 20 ml
of toluene and filtered. The solvent was removed in vacuo
and the yellow oil washed five times at 0°C with S ml petro-
leum ether each. According to the NMR spectra, the yellow
solid contained both 1a and 2a. 'H NMR of 2a (C¢Ds,
200.1 MHz) & —10.99 (s, MnH), 1.34 (s, 3 H, C;H,CH,),
3.66-3.76 (m, 4 H, C;H,CH;), 7.1—7.8 (m, 10 H, C¢Hs).
Ch graphy of the mi —5°C on silica with
CH,Cl, only resulted in the recovery of 1a. The complex 2a
d posed during ct graphy.
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4.4. Thermal reaction of MeCpMn(CO),(OR,)
(OR;=THF or Et,0) with HPh,Si-SiPh,H

250 mg (1.2 mmol) of MeCpMn(CO), in 120 mi of THF
were irradiated at —25°C until the IR spectrum showed the
complete formation of MeCpMn(CO),(THF). The lamp
was switched off, and 660 mg (1.8 mmol) of HPh,Si-
SiPh,H were added. The solution was warmed to 25°C and
stirred for additional 14 h. The solvent was removed in vacuo.
‘The obtained yellow oil was chromatographed at — 10°C on
silica with petroleum ether-toluene (4:1). After removal of
the solvent the yellow oil was recrystallized from 5 ml Et,0
by addition of 10 ml petroleum ether at —78°C. The obtained
solid was dried in vacuo. Yield 98 mg (15%).

The same reaction was performed by reaction of the Et,0
complex [500 mg (2.3 mmol) of MeCpMn(CO);in 120 ml
Et,0 irradiated at —40°C for 3 h; 730 mg (2.0 mmol) of
HPh,Si-SiPh,H]. Reaction with the disilane was complete
after 1h. Yield 210 mg (19%).

4.5. Thermal reaction of MeCpMn(CO)(THF) with
HMePhSi-SiMePhH

MeCpMn(CO),(THF) was prepared from 250 mg
(1.2 mmol) of MeCpMn(CO); in 120 ml THF at —25°C as
described above. 472mg (1.8 mmol) of HMePhSi-Si-
MePhH (mixture of diastereomers) was then added. The
solution was warmed to 25°C and stirred for additional 18 h.
Then the solvent was removed in vacuo. The resulting brown
oil was dissolved in 30 ml toluene and the solution filtered
over Celite. Removal of the solvent in vacuo gave a brown
oil, which showed the 'H NMR signals of 2b and additional
signals assigned to 1b. 'H NMR of 1b (C¢Ds, 400.1 MHz)
8 —11.50 (s, MnH), 0.2-1.3 (m), 1.44 (s, C;H,CH;), 3.76
(s, CsH CH;), 4.8 (m, SiH).

Chromatography on silica at 0°C with petroleum ether—
Et,0 (4:1) resulted in the decomposition of 1b. The complex
2b was isolated in 22% yield (79 mg).

4.6. Photochemical decomposition of 1a

36 mg (0.1 mmol) of 1a in 120 ml of petroleum ether was
irradiated at —20°C until the bands of 1a had disappeared in
the IR spectrum (about 2 h). The evolved gas was collected
and showed a H; signal in the gas chromatogram. The solvent
was removed from the solution in vacuo and the solid residue
dissolved in C¢Dg for °Si NMR spectroscopy (25°C,
79.5 MHz: strong signal at —34.50 ppm and a weak signal
at —17.53 ppm).

4.7. Preparation of MeCp(CO),Mn(H)SiPh,SiMe;

The compound was obtained from MeCp(CO) ,Mn(OEt,)
[from 600 mg (2.8 mmol) of MeCpMn(CO);] and 710 mg
(2.8 mmol) of HPh,Si-SiMe;, as a yellow oil as described
above. Yield 368 mg (30%). IR (petroleum ether) »(CO)

1978 (vs), 1920 (s); 'H NMR (CeD,, 250.1 MHz) 5
~11.28 (s, 1 H, J(SiH) =56 Hz, MnH), 032 (s, 9 H,
17(SiH) =120 Hz, SiMe;), 1.48 (s, 3 H, CsH,CH,), 3.99-
4.03 (m, 4 H, CH,CH;), 7.28-7.78 (m, 10 H, CcHs);
13C{'H} NMR (C¢Dq, 62.9 MHz) & —0.55 (SiMes), 12.88
(CsH,CH;), 82.80, 83.56 (C2 and C3 of C;H,CH,), 101.59
(ipso C of CsH,CHy), 127.94, 128.61, 135.86, 141.63
(CeHs), 22934 (CO); Si{'H} NMR spectrum (CeDs,
49.7MHz) & — 12.11 (SiMe;), — 18.34 (MnSi).

4.8. Reaction of CpRe(CO),(THF) with HPh,Si-SiPh,H,
HMePhSi-SiMePhH or HPh,Si-SiMe;

A solution of 2-3 mmol of CpRe(CO), in 120 ml THF
was irradiated at 0°C in a quartz vessel, until the intensity
ratio of the »(CO) bands of CpRe(CO); and CpRe(CO)-
(THF) no longer changed (1:1 ratio). After addition of
HR,SiSiR';, the solution was concentrated in vacuo to 30 mi
and refluxed for 1 h. The solvent was then removed in vacuo
and the resulting brown oil chromatographed at 0°C on silica
with petroleum ether—CH;Clz (7 3) (3a and 3c¢). Fractions
of 10 ml each were coll lysed by IR sp
copy. The oil resulting from the reaction of HM:PI:S;—SI—
MePhH was first chromatographed at 0°C with petroleum
ether-Et,0 (1:1), and the fraction carrying the product again
with petroleum ether-Et,0 (10:1). The fractions containing
3 were combined and concentrated in vacuo until precipita-
tion started. Precipitation of 3 was completed at —78°C.

3a: 1.05 g (3.1 mmol) of CpRe(CO), and 1.2 g (3.2
mmol) of HPh,SiSiPh,H. Colourless solid; yield 467 mg
(22%), m.p. 79°C (dec.). IR (Et,0) »(CO) 1990 (vs),
1921 (s); '"H NMR (C¢Dg, 400.1 MHz) 8 —9.06 (s, 1 H,
ReH), 4.36 (s, 5 H, Cp), 5.65 (s, 1 H, SiH, 'J(SiH) 1824
Hz, 2J(SiSiH) 8.6 Hz), 7.08-7.75 (m, CeHs); “C{'H}
NMR (CDs, 100.6 MHz) & 86.06 (Cp), 127.90, 128.19,
135.65, 136.41, 136.61, 141.74 (C.H,), 199.55 (CO);
¥Si{'"H} NMR (C:Ds, 79.5MHz) & —25.64 (SiH),
—19.09 (ReSi). Anal. Found: C, 54.97; H, 4.08. Calc. for
C31Hy,0;ReSi, (673.7): C, 55.25; H, 4.04%.

3b: 814mg (24 mmol) of CpRe(CO); and 1.18g
(4.9 mmol) of HMePhSi-SiMePhH (mixture of diastereo-
mers). Pale yellow oil; yield 231 mg (17%). IR (Ei,0)
v(CO) 1994 (vs, br), 1932 (s, br). The diastereomers were
formed in a 10:9 ratio (by integration of the "H NMR sig-
nals). Diastercomer A (major diastercomer): 'H NMR
(CsDs, 400.1 MHz) & —9.55 (s, 1 H, ReH), 049 (d, 3 H,
Si(CH3)H, *J(HCSiH) 4.3 Hz), 098 (s, 3 H, ReSiCH,),
4.35 (s, 5 H, Cp), 4.81 (q, 1 H, SiH, *J(HSiCH) 4.3 Hz),
7.01-7.60 (m, CgHs); *C{'H} NMR (C¢Ds, 100.6 MHz) §
—6.49 (ReSiCH;), 343 (Si(CH;)H), 8549 (CsH),
127.84, 128.11, 128.63, 128.94, 135.34, 137.61, 14345
(CeHs), 199.92 (CO); Si{'H} NMR (C;Ds, 79.5 MHz) &
—2497 (SiH), —24.73 (ReSi). Diastercomer B (minor
diastereomer): "H NMR (C¢D;, 400.1 MHz) 8 —9.56 (s, 1
H, ReH), 0.52 (d, 3 H, Si(CH,)H, *J(HCSiH) 4.5 Hz), 1.01
(s, 3 H, ReSiCH;), 4.34 (s, 5 H, Cp), 4.83 (q, | H, SiH,
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3J(HSiCH) 4.5 Hz), 7.01-7.60 (m, C¢Hs); '*C{'H} NMR
(CsDs, 100.6MHz) & —640 (ReSiCH;), 3.68
(Si(CH,)H), 85.51 (Cp), 127.86, 128.14, 128.54, 12891,
134.72, 135.36, 13742, 143.53 (C¢Hs), 200.05 (CO);
ZSi{'H} NMR (CeDs, 79.5MHz) & —2492 (SiH),
—24.66 (ReSi).

3c: 870mg (2.6 mmol) of CpRe(CO); and 2.0g
(7.8 mmol) of HPh,SiSiMe;. Colourless solid; yield 221 mg
(15%), m.p. 83°C (dec.). IR (Et0) »(CO) 1990 (vs),
1913 (s); 'H NMR (C¢D, 250.1 MHz) 8 —9.29 (s, 1 H,
ReH), 0.37 (s, 9 H, SiCH;), 4.50 (s, 5 H, Cp), 7.26-7.75
(m, C¢Hs); *C{'H} NMR (C¢Ds, 62.9 MHz) & —0.51
(SiCH,), 86.18 (Cp), 127.76, 128.23, 136.00, 142.84
(CgHs), 200.18 (CO); ®Si{'H} NMR (C¢Dg, 49.5 MHz) &
—17.22 (SiCH;), —10.08 (ReSi). Anal. Found: C, 46.31;
H, 4.02. Calc. for C;,H,;0,ReSi, (563.8): C, 46.87; H,
4.47%.

The dihydride complex 4 was isolated from the reaction
with HPh,SiSiPh,H. After elution of 3a, the column was
washed with CH,Cl,. The solvent was then removed in vacuo
from the eluted solution and the resulting brown oil chro-
matographed on silica at 0°C with petroleum ether-CH,Cl,
(1:1). The yellow zone was eluted and concentrated to 1 ml.
After addition of 2 ml of pentane, 4 precipitated at —78°C as
a yellow solid. Yield 86 mg (9%). IR (CH,Cl,) »(CO)
1891 (s), 1952 (s); 'H NMR (C¢Dg, 250.1 MHz) & —6.97
(s, 1 H, ReH), 4.69 (s, 5 H, Cp); '*C{'H} NMR (C¢Ds,
62.9 MHz) & 84.00 (Cp), 202.26 (CO). Anal. Found: C,
27.11; H, 1.94. Calc. for C;4H,,04Re; (616.3): C, 27.28; H,
1.96%.

4.9. Reaction of CpRe(CO),(THF) with HMe,Si-SiMe,H

CpRe(CO),(THF) was prepared as described above from
535 mg (1.6 mmol) of CpRe(CO); in 120 ml THF at 4°C.
After irradiation, the solution was d in vacuo to
about 40 ml, and 370 mg (3.2 mmol) of HMe,Si-SiMe,H
were added. The solution was refluxed for 1 h. The IR spec-
trum showed two broad bands at 1985 and 1913 cm ™. The
solvent was removed in vacuo after filtration over celite. The
resulting brown oil was chromatographed at 0°C on silica
with petroleum ether-Et,0 (20:1). The fractions containing
the carbonyl compounds were collected (there was no sepa-
ration of the three products) and mvesugated by NMR spec-
troscopy. The signals of the prod
to their intensity (due to ﬂ\e different concentrauons of the
three products).
3d: 'HNMR (C,Ds, 250.1 MHz) § — 10.05 (s, 1 H,ReH),
0.25 (d, 6 H, SiMe,H, 3J(HCSiH) 4.5 Hz), 0.69 (s, 6 H,
ReSiMe,), 4.05 (sept, 1 H, SiH, 3J(HSiCH) 4.5 Hz), 4.52
(s, 5 H, Cp); *C{'H} NMR (C:Ds, 629 MHz) & -5.06
(ReSiMe,), 5.18 (SiMe,H), 85.07 (Cp), 200.17 (CO).
3d": '"HNMR (C¢Dq, 250.1 MHz) 8 —9.97 (s, 1 H,ReH),
0.17 (d, 6 H, SiMe,H, >J(HCSiH) 4.5 Hz), 0.73 (s, 6 H,
ReSiMe;,), 4.13 (sept, 1 H, SiH, *J(HSiCH) 4.5 Hz), 4.52

were

(s, 5 H, Cp); PC{*H} NMR (CqDs, 62.9 MHz) & —5.61
(ReSiMes), 6.33 (SiMe,H), 84.99 (Cp), 200.47 (CO).

5: 'HNMR (C¢Dg, 250.1 MHz) & — 10.76 (s, 1 H, ReH),
0.73 (d, 6 H, SiMe,), 4.50 (s, 5 H, Cp); '3C{'H} NMR
(CeDs, 629 MHz) 5 1.93 (SiMe,), 84.43 (Cp), 202.16
(CO).

4.10. Preparation of (PPhs),(CO),Fe(H), (6)

A solution of 502 mg (1.3 mmol) of Fe(CO),PPh; and
310 mg (2.6 mmol) of HMe,Si-SiMe,H in 100 ml petro-
leum ether was irradiated at 0°C until the »(CO) bands of
Fe(CO),PPh; had disappeared. The solvent is then removed
in vacuo and the resulting brown oil dissolved in 30 ml of
toluene. The solution was filtered over celite, concentrated in
vacuo to 5 ml, and 10 m! of petroleum ether was added. A
beige solid precipitated at —78°C, which is dried in vacuo.
IR (CH,Cl,) »(CO) 1988 (s), 1950 (s); '"H NMR (CDCl,,
250.1 MHz) & —9.24 (t, 2 H, 2J(PFeH) 58.6 Hz, FeH),
7.39-7.58 (m, 30 H, C¢Hs); *'P NMR (CDCls, 101.3 MHz)
881.36 (t, 2J(PFeH) 58.6 Hz).

4.11. Preparation of mer-(CO)3(PPhsjFe(H)SiPh,SiPh,H
(7a)

The soluiion of 353 mg (0.7 mmol) of (CO),(PPh,)-
Fe(H)SiMe; and 272 mg (0.7 mmol) of HPh,Si-SiPh,H in
15 ml toluene was stirred for 20 h at 35°C. From the clear,
brown solution the solvent was then removed in vacuo. The
residual brown oil was three times washed with 10 ml of
pentane each. Beige powder, yield 446 mg (78%), m.p. 87°C
(dec). IR (petroleum ether) »(CO) 2035 (m), 1980 (s),
1965 (s); '"H NMR (C,Ds, 250.1 MHz) 6 —8.42 (d, 1 H,
2J(PFeH) 25.6 Hz, FeH), 6.02 (s, 1 H, SiH), 7.01-8.22 (m,
35 H, CcHs); PC{'H} NMR (C¢D;, 62.9 MHz) 6 129.11-
14224 (C¢Hs), 21148 (d, 2J(PFeC) 12.5Hz, CO);
8i{'H} NMR (C¢Ds, 49.5 MHz) 8 —26.27 (s, SiPh,H),
9.60 (d, 2J(SiFeP) 10.17 Hz, FeSi); *'P{'H} NMR (CeDs,
101.3 MHz) 8 62.43. Anal. Found: C, 69.84; H, 4.90. Calc.
for C,sHy;,05FePSi; (768.8): C, 70.31; H, 4.86%.

When the reaction was carried out in Et,0 instead of

1 iderable of (CO);Fe(PPh;), were
formed as a byproduct.

4.12. Preparation of mer-(CO)s(PPh;)Fe(H)SiMePh-
SiMePhH (7b)

The solution of 496 mg (1.0 mmol) of (CO);(PPh;)-
Fe(H)SiMe; and 264 mg (1.1 mmol) of HMePhSi-Si-
MePhH in 20 ml Et,0 were heated to 35°C for 22 h. The
solvent was then removed in vacuo and the vesulting brown
oil chromatographed on silica at 0°C with petroleum ether—
Et,0 (4:1). A yellow fraction containing (CO)Fe(PPh;),
was first separated. Several fractions were then taken and
monitored by *'P NMR spectroscopy. The fractions carrying
7b were combined and the solvent removed in vacuo. Col-
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ourless oil, yield 523 mg (78%). iR (petroleum ether)
»(CO) 2030 (m), 1975 (s), 1965 (s). The diastereomers
were formed in a 10:9 ratio (by integration of the 'H NMR
signals). Diastereomer A (major di ): '"H NMR
(CeDe, 250.1 MHz) & —8.75 (d, 1 H, 2J(PFeH) 25.6 Hz,
FeH), 0.84 (d, 3 H, 3J(HCSiH) 3.7 Hz, Si(CH,)H), 1.19
(s, 3 H, FeSiCH,), 5.18-5.20 (m, 1 H, SiH), 7.03-8.06 (m,
25 H, CgHs); °C{'H} NMR (C¢Ds, 62.9 MHz) & —6.65
(FeSiCH,), 2.25 (Si(CH,)H), 127.96-144.38 (m, CeHs),
211.90 (d, 2J(CFeP) 12.5 Hz, CO); ®Si{*H) NMR (C¢Ds,
49.7 MHz) 6 —28.42 (s, SiH)), 271 (d, 2J(SiFeP) 7.6 Hz,
FeSi). *'P{'H} NMR (C¢D, 101.3 MHz) & 62.20. Dia-
sterecomer B (minor diastereomer): 'H NMR (C¢Ds,
250.1 MHz) & —8.77 (d, 1 H, 2J(HFeP) 25.6 Hz, FeH),
0.72 (d, 3 H, 3J(HCSiH) 3.7 Hz, Si(CH,)H), 1.19 (s, 3 H,
FeSiCH3;), 5.18-5.20 (m, 1 H, SiH), 7.03-8.06 (m, 25 H,
CeHs); PC{'H} NMR (C,D;, 629 MHz) & —6.32 (Fe-
SiCH,), 2.30 (Si(CH,)H), 127.96-144.45 (C¢Hs), 211.82
(d, Y(CFeP) 12.5Hz, CO); *Si{'H} NMR (C¢Ds,
479 MHz) & —26.89 (SiH), 2.56 (d, %J(SiFeP) 7.6 Hz,
FeSi). *'P'H} NMR (C,D, 101.3 MHz) 562.28.

4.13. Preparation of mer-(CO)s(PPh;)Fe(H)SiPh,SiMe;
(7c)

The solution of 340 mg (0.7 mmol) of (CO);(PPh;)-
Fe(H)SiMe, and 183 mg (0.7 mmol) of HPh,Si-SiMe; in
20 ml Et,0 was heated to 35°C for 16 h. The solvent was
then removed in vacuo and the resulting beige oil chroma-
tographed on silica at 25°C with petroleum ether-Et,0 (2:1).
A yellow fraction containing (CO) ;Fe(PPh;), was separated
and then the beige fraction carrying 7b collect~d. The solvent
was then removed in vacuo. Beige powder, yield 382 mg
(83%), m.p. 83°C (dec). IR (petroleum ether) »(CO) 2030
(m), 1980 (s), 1965 (s). 'H NMR (C¢Ds, 250.1 MHz) &
—8.56 (d, 1 H, 2J(PFeH) 26.9 Hz, FeH), 0.54 (s, 9 H,
SiCH;), 7.01-8.11 (m, 25 H, C¢H;); '*C{'H} NMR (C,Ds,
62.9 MHz) 60.09 (SiCH,), 128.74-143.00 (CH,), 212.22
(d, *J(PFeC) 12.5Hz, CO); ®Si{'H} NMR (CgD,
49.7 MHz) 8-11.74 (s, SiCH3), 9.31 (d, 2J(SiFeP) 8.0 Hz,
FeSi); ¥P{'H} NMR (C¢D;, 101.3 MHz) § 62.59. Anal.
Found: C, 66.37; H, 5.51. Calc. for C;4H;5;0,FePSi, (658.7):
C,65.64; H, 5.36%.

When the reaction was carried out in toluene instead of
ether, (CO),Fe(PPh;), and 7¢ were formed in a 1:1 ratio.
Reaction in petroleum ether at 40°C was much slower, and
Te was only formed as a byp the main product being
(CO);Fe(PPh;),.

4.14. Reaction of of mer-(CO);(PPh;)Fe(H)SiMe; with
HMe,Si-SiMe,H

A solution of 210 mg (0.4 mmol) of (CO);(PPh;)-
Fe(H)SiMe; and 104 mg (0.9 mmol) of HMe,Si-SiMe,H
in 20 ml of toluene was stirred at 25°C. The reaction was
monitored by **PNMR spectroscopy. After 26 hthe spectrum

showed weak signals of (CO)/Fe(PPh;) and (CO);Fe-
(PPh;);, and the signals of 8, 7d, and (CO);(PPh;)Fe-
(H)SiMe; in a 2:6:1 ratio. After 5 days ihe signals of
(CO)3(PPh;)Fe(H)SiMe; and 7d had disappeared, and only
those of 8 were observed.

Spectroscopic data of 7d: 'H NMR (CD;, 250.1 MHz) 8
—8.88 (d, 1 H, 2J(PFeH) 25.6 Hz, FeH), 0.49 (d, 6 H,
*J(HCSiH) 3.7 Hz, Si(CH,),H), 0.94 (s, 6 H, FeSiCH,),
4.43 (sept, 1 H, *J(HSICH) 3.7 Hz, SiH), 7.04-7.61(m, 15
H, CsHs); *'P{*H} NMR (C¢Ds, 101.3 MHz) 562.20.

Spectroscopic data of 8: IR (petroleum ether) »(CO)
2030 (m), 1980+¢s), 1965 (s); 'HNMR (C¢Ds, 250.1 MHz)
8 —830 (d, | i1, 2J(PFcH) 26.8 Hz, FeH), 1.26 (s, 6 H,
SiCH,), 7.05-8.01 (m, 15 H, C¢H;); *C{*H} NMR (C,Ds,
62.9 MHz) 64.75 (SiCH,), 127.41-136.47 (C¢Hs), 212.74
(d, %J(PFeC) 104Hz, CO); *'P{'H} NMR (C¢Ds,
101.3 MHz) 5 62.98. ®Si{'H)} NMR (C4D;, 49.7 MHz) &
19.57.
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