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Summary 

The reactions of [(Ph,P),Ni]. [(PhJP)&oN?], [(dp),Ni]. [(dp),CoH], 
[(dp)2Fe(C,H.,)] or [(dp),FeH:] (dp = Ph2PCH,CH,Ph,P) with Ph,SiCl,_, (12 = 
1, 2, or 3), Ph,SiH+,, X,SiH (X = Cl or Et), or R,CISiH (R = Ph or Me) have 
been investigated. Sohd complexes were isolated which, gor the most part, were 
msoluble in non-polar solvents. Assignments of structures are therefore incom- 
p!ete, and are based on microanalysis, IR spectra, analogies with establlshed 
reactions, and (in some cases) chemical degradation. Evidence is presented for 
the following: (1) for NI’[, products from [(Ph,P)4Ni] and HSiXX’X” (XXIX” = 
Ph3, Ph?H or PhH?), the cyclic [( Ph3P)?NiSiCIz] ?, and the five-coordinate [ (dp)?- 
NiX]‘[SiCI,]- (X = H or Cl,Si); (ir) for Co “I, the six-coordinate cis-octahedral 
[(dp)&oH,J’[SiXX’X”]- (XX’X” = CIJ, Cl?h,le, Clhle,, or ClPh2); and for FeU, 
the four-coordinate [(dp)FeH(SlCl,)] and the sis-coordinate [(dp),Fe(X)SiCl,] 
(X = H, Cl, or Cl,Si). 

Introduction 

We have considerable interest in the large field of transition organometallic 
chemistry in which silicon-containing ligands are involved [ 11. Our principal 
concern has been (a) compounds having transition metal M-Si bonds [2], (6) 

complexes having Si-C--hl bond s, especially the thermally-stable homoleptic 
alkyls such as Zr(CHzSiMeJ)4 or Cr[CH(SiMej)z], [3], and (c) organosilicon 
reactions in which transition metal complexes have a catalytic role, as in hydro- 
silylation [4]. The present paper relates mainly to (a), although some of the 

l For Part VII. see ref. 1. 
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105 . hexane 
l(PPh313CoN21 I HSKI3 _____+ I(PPh3)3Co(H)!%Cl31 - I(PPh3)3Co(SlClj)?l 

-H-n. --X2 p/v 

Nor isolated 

1 
[(PPh3)3CoCI\ (m p 177’. V(CO--CI) 308 cm-‘) 

I(PPh3)~CoClrl (m p. 3-17-251’. (LJ(CU--CI) 332. 3613 em-‘) 

FIN. 2. CoO-monodente,e bgand substrale rract~ow 

Tetrakis( triphenylphosphme)nickel(O) [ 111 reacted readily with a phenyl- 
chlorosilane in benzene. The only compound definitively identified was [(Ph,P):- 
NiCI],. We suggest that it is produced by chlorine atom abstraction from the 
chlorosilane and concomitant formatlon of the appropriate silicon-centred radl- 
cal. e.g., Ph,Si m, by analogy with the mechanism proposed for the oxidative addi- 
tion of an alkyl halide (RX, e.g., I$eI) to [(Ph3P)3Pt] 1121. For the latter, the rsdi- 
cal Rm was spin-trapped as t-Bu(R)NO and identified by ESR: the highly reactlvc 
Pt’X was converted into [(Ph,P)?Pt(R)X], [(Ph,P)IPtX:], or [(Ph3P)2Pt(H)X] 
depending on the nature of R. The oligomeric Ni’ analoguc, however, is a stabie 
compound [ 131. A brorno analogue has also been obtaned 1rom Ph:BBr and 
[(Ph3P)2Ni(CzHJ)] [14]. 

- The corresponding reactlon with phenylsillcon hydrides instead of chlorides 
afforded pyrophoric, highly coloured materials which are believed to contzun 
paramngnetlc tetrahedral Ni’compleses [(Ph3P)?Ni(SlH,Ph3-,)2]. 

Treatment of red (Ptl,P)4Ni with C13S1H in hesane produced a yellow 
precipitate formulated as the nng compound I, which may best be regarded as 
a Ni’ comples. A similar structure has been proposed for [Cl,SlFe(CO),], ob- 
tamed from Fe(CO)j and C13S1H [ 151. Compound I is apparently lattice-stabilis- 
ed, because dissolution in benzene rapidly caused a colour ch‘ange and formation 
of [(Ph,P),NiCI],,. 

Trichlorosilane appeared likewlse to add osidatlvely to [(Ph3P),CoN,] [161. 
However, the postulated Co-Si intermedlates were not identified. Both 
[(Ph,P)3CoCI] [17] and [(Ph3P),CoCIz] [18] are known. 

1,2-Bls(diphen~~lptlosphlno)ethane (dp) complexes 
The results for a Ni”, Co’, Fe”, and Fe’ compleses are summarised m Figs. 

3-5. 
Under mild conditions, addition of trlchlorosllane to [(dp):Nl] [ 191, ob- 

tained from dl-1,5xyclooctadienenickel(O) [ 111, yielded compleses formulated 
as the trichlorosiliconates II or III. The cation [(dp),NlH]’ IS known [e.g., for 
the tetrachloroaluminate v(Ni-H) is at 1950 cm-‘1 [ 191. Compounds II or III 
were each converted into [(dp),NiH]C104 (IV) by treatment with HCIOJ/EtOH 
at 20”; IV was mdependently obtained from the latter and [(dp),Ni]. Compound 
III and t-BuBr gave the known [20] [(dp),NiBr]Br, but silicon-containing 
products were not identified; this type of reaction warrants further examination. 
Although CljSi- is well-known as a ligand in transition metal chemistry [ 11, its 
existence % an uncompleted anlon is unusual (vide supra). It might be expected 
to be a convenient source of dichlorosllylene SICK? by loss of Cl-. 
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20i. 3 h 
I. [(dpJ?NII + HSrCI, -J(dp)2NlHJSiCl3 (m.p. 130-139”. ~#INI-H) 1905 cm-‘) 

HeXdoe 
(II) 

HS1CI3 -H, 

I 

I(~~),NI(SICI~)IS~CI~ (m P. 150’) 

(III) 

2. l(dp)$~HlXlj UtOH 
T HCIOJ -I(dp)2WlHlCIO_j (m p 180”. ~(NI-H) 1945cm-I) 

I (dp)~NtWCl3)ISKI3 

3 [<dp)?NI(SICII)J.%CI3 + r.BoBr 4 [(dp),NIBrlBr T IL-BuS1CI3 ?I 

Fig. 3. N!“-h~denrale llgsnd subsrr;lLe reacl~ons. 

HSiCl, 
HSIM~CI, 
H.Sl\le~CI 

I(dp)2CoH,lSICl3 (V) (m.p. I 10-115’) 
I(dp)?CoH~lS~MeCl, (VI) (m.p 108~) 
I(dp),CoH~lSlh7e:Cl (VII) (m.p. 135‘) 
No reacLlon 
No reactron 
[(dp)~CoH~lS~Ph,CI (L’llf) (m p. 112~1 15”) 
NOI tested 
No reactIon 
No rcacllon 

(cls-dlhydnde v(Co-l-l) h 1940. 5 1985 cm-l) 

Cvclohexene CO 
2 No reactton 4 [(d~~)>CoH~lSiCi3 * NY, redcllon 

THF.5h ’ ‘\ ‘. ‘i-HF.Sh 
! \_ 

(“)I \ 

HCIOJ EfOH I 
I 
VaOH’ \NaCIOJ 

EtOH EtOH” 

[(dD)$OH~~Cl0; 
.I I 

1 fdp)$oH 1 I~dp~,CoH~lCIO~ 

Fig. 4, C&bldentate hwd substrate reactions. I l Requrres -I mol NaOH per 1 mol of V.1 1’ 01&r 
workers 1231 rild that l(dp)rCoHI and eltber pwe (HCl-free) HSlC13 or H-$%MeCI weld [(dp)zCoCIl 
(vlde mfra).) 

25”. THF 
I I(dp)ZFe(C:Hq)J 7 HSGI~ ‘[(dp)Fe(H)SXI31 (m P 80.85’. HF~-H) 191ocm-I) 

. Reiiux 

I 

. 
HSLI, 

-Hz TXF 
25” ‘s((dp)2Fe(H)S~C13i (m.p 100-105G. ~t(Fe--H) 1947 cm-‘) 

[(dp),Fe(SICI3)11 (m P. 135-145G) 
.* 

HSICI~ 1 

25= I 
-H? 

Udp)2F!H?I 

-Hz 
2. [(dp)zFeHC!l + HStC13 -[ldp)~Fe(Cl)SICl31 (m P. 125-I 30’) 

Fig. 5. Fe’- 
II 

and Fe -brdentate &and substrate reacttons. 
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In a similar way, [(dp)$oH] [21] was treated with various silanes. Si-H 
compounds containing one or more electronegative chlorine substituent on the 
Si atom gave products of osidative addition (V-VIII). These are formulated as 
siliconate salts, with cis-[ (dp)?CoHz]’ as the cation. The corresponding perchlorate 
[u(CoH,) 1940 and 1985 cm-‘] has been made from [(dp)$oH] and HCIO, [22]. 
For the case of CI$iH in particular, great care was taken to remove dissolved 
HCL, because this reacts with [ (dp),CoH ], to yield [ (dp),CoH(CI)]Cl [ 231. The 
structuraI assignments of V-VIII are supported by (i) analogy with other osidative 
additions to [ (dp)$oH] and with CI,SiH addition to (dp),Ni (see above), (ii) 
dlstmct m.p.‘s and mlcroanalytlcal data for each of V-VIII, (iii) IR comparison 
with the perchlorate, (10) the quantitative reaction of V with NaOH (4 mol to 1 
mol of V), and (u) some reactions (Fig. 4) of V*. The treatment of V with cyclo- 
hesene was an (unsuccessfuI) attempt to use the latter as a trap for SiC12. 

Reactions in the Fe0 or Fei’dp system to give octahedral Fe” complexes 
are unexceptionaI_ Related compounds having two C13Si- Irgands, or Cl+-/Cl- 
or CI,Si-/H- combinations, are established; as well as their accesslb&ty by either 
Fe’/H-SiCl, osidative addition or Fe rL-H/H-SiC13 ligand exchange with loss 
of Hz [l]. More surprising IS the reaction Ieadmg to the four-coordinate iron(II’I 
comples IS. 

Esperimental 

General procedures 
All reactions were carried out in an atmosphere of dry nitrogen. Hydro- 

carbon and ether solvents were stored over sodium and were freshly distilled be- 
fore use from sodium-potassium alloy. IF2 spectra, for NUJOI mulls, were record- 
ed on Perkin-Elmer 337 or 125 grating spectrometex No NMR spectra were 
obtained because of the insolubility or estremely sparing solubility of the com- 
pounds. 

The compounds [(Ph,P),Ni] [ 111, [(PhJP)&oNz] [16], PhzPCH,CH3PhzP 
t241, l(dpLFeH,l 1251, Wp)J+HCU 1251, tNbMWCd-L)1 1211, I(dphCoHl 
1211, [(1,5-COD)2Ni] [ 111 were obtained by standard methods. [ (dp),Nl] was 
prepared from a benzene solution [(1,5-COD),Ni] by addition of 
Ph,PCHSCHIPPh2. AI1 the silicon compounds were freshly distilled before use, 
and were obtained by known procedures [26]. 

Reaction of [(Ph$‘),Ni] with PhSiCl 
Tetrakis( triphenylphosphine)nickel(O) (2.0 g, 1.8 mmol) and chlorotn- 

phenylsilane (0.54 g, 1.8 mmol) were dissolved m benzene (20 ml) and heated 
(60“) with stirring for 3-4 h. The red solution slowIy turned to brown. Excess 
of solvent was evaporated and the oily residue was washed with n-hexane (3 X 10 
ml). The yellow product was recrystallised (C6H6/CbHIJ), washed with hexane, 
and dried in vacua to give the yellow comples [(PhJP),NiCI], [ 13](0.5 g, 40.3%), 
m.p. 148-150°, v(Ni-Cl) 265 cm-’ (Found: C, 71.2; H, 5.4. C72Hb&IzNizP, 
calcd.: C, 69.9; H, 4.9; Cl, 5.7%) 

l However. Archer. Hszeldme and Pansh find 1231 that [(dp)zCoH] does not react mth HSICIJ or 
HS~hleCl~ in this way but affords [(dp>?CoCII and presumably H$SiCi2 or HZStMeCI. respectively. 
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Reaction of [(P~,P)+NII wrth Ph$3iCI, 
A similar reaction was carried out between tetrakis( triphenylphosphine)- 

nickel(Q) (2.0 g, 1.8 mmol) and dichlorodiphenylsilane (0.46 g, 1.8 mmol) for 
3 h in benzene (20 ml) at 40”. The colour of the reaction changed from red to 
brown. Work-up as before gave [(Ptl,P)lNiCI], (0.4 g, 36.0%), m.p. 142O, v(Ni-CI) 
265 cm-’ (Found: C, 71.1; H, 5.S%). 

Reaction of ((Ph P)$ll/ uvth PhSrCl, 
Similarly, tetra.kis(triphenylphosphine)nickel(O) (2.0 g, 1.8 mmol) and 

tnchlorophenylsilane (0.3s g, 1.8 mmol) in benzene (20 ml) were stirred at 
room temperature for 5 h, and the same colour change was noted. Work-up as 
before Iikewse gave [ (PhJl’)zNiCI], (0.5 g, do%), m.p. 148’, V(Ni-Cl) 265 cm-’ 
(Found: C, 71.1; H, 5.3%). 

Reactions of [(Ph ,P)JVi] with seoerally Ph &H, Ph $iH?, and Ph&H, 
To tetrakis(triphenylphosphine)nickel(O) (2.0 g, 1.S mmol) in benzene 

(20 ml) an excess of Ph,SiII was added. The solution was heated at 60” For 5 h. 
The intense red colour changed to brown. Solvent was evaporated off. The only 
residue was washed with severa! portions of n-hesane. The solid was filtered off 
and dried in vacua to qve the green bis(tnphenylsuyl)bis( tnphenylphosphine)- 
nickel(II), m-p. 138-142”. 

Similarly, Ph:SiH: and PhSiH, gave respectively the green bis(diphenylsiIyl)- 
bis(triphenylphosphine)nlckel(lI), m.p. 105-107’, and the red bis(phenylsilyl)- 
bis( triphenylphosphine)nicXel(II), m.p. 85-90”. These compounds are all pyro- 
phoric. Consequently, satislictory analyses were not obtalned, and thev probable 
paramagnetism prevented KMR signals from being recorded. 

Reactlorz of [(Ph,P)+NlI lutth HSlCI, 
Tetrakis(triphenylpho:.phine)nickel(O) (1.6 g, 1.4 mmol) was dissolved in 

n-herane (15 ml) and the sclution was coole-i to -196”. An escess of trichloro- 
silane was distilled into the mixture, which w% then allowed to warm to room 
temperature with stu-ring. Dunng the reaction a gas was evolved and the red 
colour of the starting material turned yellow after reaching room temperature 
(1 h). The product w.% filtered off under nitrogen, washed with n-hesane, and 
dried in vacua to grve the complex [(PhxP)lNi(SiCIz)]z (0.9 g, 94.0%). m-p. 
65-70” (Found: C, 63.2; H, 4.8; Cl, 9.8. C,zHt&I,Ni,PGSiz calcd.: C. 63.4: H, 
4.4; Cl, lO.~%.) 

Deconzpositlon of l(Ph,P),N~(SiCl,)/, rn benzene solutron 
[(Ph)P)2Nl(SiCi2)]2 (1.0 g, 0.73 mmol) was dissolved in benzene (30 ml). 

The yellow solution became green within 5 min . A portion (ca. 15 ml) of the 
solvent was evaporated. Addition of n-hesane to the solution furnished yellow 
crystals. These were fgtered off under mtrogen, washed with hesane, and dried 
in vacua to give the comples [ (PhxP),NiCI], (0.6 g, 66.3%), m.p. 147-150”, 
~(NI-Cl) 265 cm-‘. (i’ound: C, 70.5; H, 5.3; Cl, 4.7%) 

Reaction of f(Php),C,xV,] with HSiCl, 
Dinitrogentris(triphenylphosphine)cobaIt(O) (1.0 g, 1.3 mmol) was suspend- 

ed in n-herane (10 ml) and cooled to -196” and an escess of trichlorosuane 
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WLIS distilled in. The misture was allowed to warm to room temperature. The 
red colour slowly changed to yellow, and gas evolution (Hz/N,) was observed. 
The product was rapidly filtered off, washed with n-he?tane, and dried in vacua 
to give a product of m-p. 80”. Satisfactory analyses were not obtained. In the 
IR spectrum, absorption at 308 cm- ’ (Co-Cl) indicated the presence of 
(Ph,P)$oCI 1171. No rj(Co-H) absorption was seen. When the compound was 
treated with further HSiCl, in n-hesane, the colour turned to blue and gave the 
comples [(Ph,P)#oCI,] [ 181, n1.p. 247-251”, zj(CoClz) 732 and 360 cm-‘. 

Hydridobis[l,2-bis(diphenylpilosphlno)ethane/nickel(l~) trichlorosiliconate 
An escess of tnchlorosilane was distilled into bis[ 1 ,%bis( diphenylphosphino)- 

ethane]nickel(O) (2.0 g, 2.3 mmol) at room temperature. No evolution of 
hydrogen was observed. The reaction mixture was stu-red (3 h) at room rempera- 
ture. The yellow colour slowly changed to orange. The escess of trichlorosilane 
was removed under nitrogen. The residue was washed with n-hesane and dried 
in vacua to afford the brick-red hydridobis[l,2-bis(diphenylphosphino)ethal,e]- 
nickel(l1) trichlorosiliconate (2.1 g, 92.0%), m.p. 130-134”, Y(Ni-H) 1905 cm-‘. 
(Found: C, 63.8; H, 5.3; Cl, 9.0. CSzHJl,NiPJSi calcd.: C, 63.1; H, 5.0; Cl, 10.7%) 

Alternatively, an escess of trichlorosilane and bis[ 1,2-bis(diphenylphosphmo)- 
ethane]nickel(O) (2.0 g. 2.3 mmol) were heated under refll*s in n-hesnne (20 t-r:\) 
for 2 h. The yellow colour disappeared, and the residue obtained was orange, 
Work-up as above gave yellow [(dp)2NiH]SiCI, (2.2 g, 96.5%), m.p. 130-135”. 
(Found: C, 63.5; H, 5.2%) 

An excess of trichlorosilane was distilled into bis[ l,%bis(diphenyIphosphino)- 
ethane]nickel(O) (2.0 g, 2.3 mmol) at room temperature. The mixture was heat- 
ed under reflus (35”) for 5 h. The yellow colour of the starting materlal slowly 
changed to orange. After ca. 3 h the tnchlorosllane was removed under nitrogen 
and the residue was washed wrth n-hexane and dried in vacua to g\ve the yellow 
trichlorosilylbisI 1,2-b~s(d~phenylphosphino)ethane]nickel( II) siliconate (2.1 g, 
Sl.O%), m-p. 150”. (Found: C. 55.0; H, 4.6. Cs?H4&i,NiPASi, calcd.: C, 55.5; 
H, 4.3%) 

Hydndobls[ I,‘-bis(d~phenylphosphrno)ethane]n~cl~el{it) per-chlorate 
A suspension of bis[ l.%bis(diphenylphosphino)ethane]nickel( 0) (1.0 g, 

1.15 mmol) was treated with a solution (10 ml) of IA? perchlonc acid in 
ethanol, and the mLxture was stirred for 6 h. The yellow precipitate was ftitersd 
off, washed with ethanol, and dried in vacua to give yellow hydtidobis[l,2-bis- 
(diphenylphosphino)ethane]nickel(II) perchlorate (0.9 g, S2%), m.p. 180”, 
v(Ni-H) 1945 cm-‘. (Found: C, 65.2; H, 5.5. CS,H&INiOJP4 calcd. C, 65.3; 
H, 5.2%) 

Reaction of l(dp)#IiH]SiCf3 or I(dp)JV&Ei31S~C13 with HCIO, 
[(dp),NiH]SiCI, (0.61 g, 0.62 mmol) or [(dp)2NiSiC13]SiC1, (0.57 g, 0.51 

mmol) was added to absolute ethanol containing a slight excess of HC104. The 
wture was stirred for 2 h. The precipitate was filtered off, washed with ethanol, 
and dried in vacua to give in both cases [(dp)zNiH]C1O, (authentic IR spectra) 
(0.35 g, 59% or 0.25 g, 51%, respectively). 
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Reaction of [(dp),NiSiCl,]SiCI, uxth t-BuBr 
[(dp)?N&CIJ]SICI, (0.5 g, 0.45 mmol) was added to t-butyl bromide (10 

ml) and the misture was stirred for 3 h. The yellow colour slowly changed to 
orange. The precipitate was filtered off, washed with hesane, and dried in vacua 
to @ve the complex [(dp),NIBr]Br [ 201 (0.3 g, 66.0%). (Found: C, 60.5; H, 5.0. 
CszHAaBr,NiP3 calcd.: C, 61.5; H, 4.8%) 

cis-Dihydndobrsll,2-bis(diphenylphosphino)ethane/cobait (III) trichlorosiiiconate 
An exe_ss of trichloros&me was dIstilled onto hydridobis[ 1,2-bis(dlphenyl- 

phosphmo)ethane]cobalt(I) (1.0 g, 1.17 mmol) at -78”. The mixture was stirred 
(2 h) and then allowed to warm to room temperature. Evolution of gas (HZ) was 
not observed: the red colour of the starting material slowly changed to greenish- 
yellow. Escess of trichlorosllane was removed under nitrogen and the residue 
was washed with n-hexane and dried in vacua to give white cls-dihydrido[ 1,2-bis- 
(diphenylphosphino)ethane]cobalt( III) trichloroslliconate (1.1 g, 95.0%), m.p. 
llO-llS”, Y(COH*) 1943 a7d 1985 cm-‘. (Found: C. 62.1: H, 5.2. C!,,H&I,CoP,Si 
calcd.: C, 62.9; H, 5.0; Cl, 12.3; Co, 6.8%) 

The above reaction was repeated, taking particular precautions to purify 
the HSiC13 to ensure its freedom from HCI. (We have been informed that the 
hydridocobalt(1) starting complex readily reacts with HCl to form [(dp)?- 
CoHCl]CI [ 231.) Th e experiment was carried out using a vacuum line for re- 
peated trap-to-trap fractionation of the trichiorosilane, which was ultimately 
condensed mto the hydridocobalt( I) comples in a Schlenk tube. The white 
trichlorosiliconate, m.p. 115-120” (dec.). (Found: Cl, 13.1; Co, 6.5%) This 
white material turns green upon esposure to air; this LS attributed to formatlon 
of [(diphos),CoHCI]Cl. 

cis-D~trydrrdobrs~I,2-bis(di~~henylphosphirzo)ethane]cobalt(lll) dichloro(methyl)- 
siliconate 

Slmrlarly, an escess of methyldichlorosilane was distilled onto hydrido- 
bis[1,2-bis(diphenylphosphmo)ethane]cobalt(I) (1.0 g, 1.17 mmol) at -78”. 
The mixture was stlrred (3 q) and warmed to room temperature. Gas evolution 
was not observed and the colour turned from red to green=h-yellow. Work-up 
as above gave cls-dihydrobis[l,2-bis(diphenylphosphino)ethane]cobalt(III) 
dichloro(methyl)sillconate I 1.0 g, SS.O%), m-p. 108”, v(COH:) 1945 and 1985 
cm-‘. (Found: C, 65.4; H, 5.5. C,,HjJI,CoP.$% c&d.: C, 65.5; H, 5.5%) 

cwDlhydrrdobi.sf 1,2-bis(diphenylphosphino)ethane]cobalt(lll) chloro(dimethyI)- 
siliconate 

Hydridobis[l,S-bis(diphenylphosphino)ethane]cobalt(I) (1.0 g, 1.17 mmol) 
was suspended m a mL.ture (2/l) of ether and THF (15 ml) and chIoro(dimethyl)- 
silane (0.5 ml) was added. The suspension was stirred for 3-4 h. Gas evolution 
was not observed and the colour changed from red to yellow. The yellow precipi- 
tate was filtered off under nitrogen, washed with ether, and dried in vacua to give 
cls&ydridobis[ 1,2-bis(djphenylphosphino)ethane]cobalt( III) chloro(dimethyl)- 
siliconate (1.0 g, 90.0%), m.p. 135”, Y(COH,) 1940 and 1980 cm-!. (Found: C, 
68.0; H, 5.6. CSJH56CICoP-rSi calcd.: C, 68.2; H, 5.9%) 
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cis-Dihydrobisf 1 ,2-bis(diphenylphosphino)ethane]cobalt(llI) ch!oro(diphenyl)- 
siticona te 

In a similar mariner, the yellow title compound (l.Og, 80%,), m.p. 112-115’ 
u(CoH,) 1942 and 1983 cm-’ (Found: C, 71.3; H, 5.5. C,,H&ICoP,Si c&d.: 
C, 71.5; H, 5.6%) was obtained from chloro(diphenyl)silane (0.5 ml) and the 
hydridocobalt( I) complex (1.0 g, 1.17 mmol). 

Further experiments with f(dp),CoH] 
In the following systems, using similar procedures to those outlined above, 

no reaction was observed with any of the following si!anes: Et,SfH, Ph,SiH, 
Ph$.%H?, or PhSiH,. 

Reaction of cis-/(dp)2CoH,]SiCi3 with NaOH 
Dihydridobis[ 1,2-bis(diphenylphosphino)ethane]cobalt( III) trichlorosili- 

conate was treated with a solution of 1Al sodium hydroside in ethanol. The red 
substance, formed after several hours, was filtered off, washed with ethanol, 
dried, and identified (authentic IR spectrum, u(CoH) 1888 cm-‘) as [(dp)$oH] 
(221. 

The trichlorosiliconate (0.1843 g, 0.212 mmol) was suspended in ethanol. 
hiethanolic sodium hydroxide (2 ml, 0.5 M) was added and the mixture was 
stirred at 20” for 48 h. The red precipitate of hydridobls[ 1,2-lx(diphenyl- 
phosphino)etha!e]cobalt(I) (authentic IR spectrum) was filtered off. The 
filtrate was analysed; this established that 0.856 mmol of NaOH had been 
consumed. 

Reaction of crs-[(dp),CoH,]SiCI, with HCIO, 
cu-Dlhydridobis[ 1,2-bis(dlphenylphosphino)ethane]cobnlt( III) trichloro- 

siliconate (0.5 g, 0.5 mmol) was added to absolute ethanol containing a slight 
escess of perchforic acid. The mkture was stirred (2 h); the solid was filtered 
off, washed with ethanol, and dried in vacua to give the yellow [(dp),CoH2]CI0, 
[22] (authentic IR spectrum) (0.4 g, 84.0%). 

Reaction of cis-/(dp),CoH,]SICI, wltfz NaClO, 
cis-Dihydridobis[ 1,2-bis(diphenylphosphino)ethane]coba!t(III) trichloto- 

siliconate (0.5 g, 0.5 mmol) and sodium perchlorate (0.12 g, 1.0 mmol) In 
ethanol (10 ml) were stirred for 4 h. The resultant yellow compound was filter- 
ed off, washed with ethanol, dried in vacua, and identified as [(dp),CoH,IClO, 
122) (authentic IR spectrum) (0.35 g, 13.0%). 

Lack of reactiorz of cis-[(dp)JoHJ3iCt, with severally CaHlo and CO 
cls-Dihydridobis[ 1,2-bis(diphenylphosphino)ethane]cobalt( III) trichloro- 

siliconate (0.5 g, 0.5 mmol) and cyclohesene ( 3.0 ml) were mixed in THF (15 
ml) and the mixture was set aside at So for 5 h. No colour change was observed. 
The residue was filtered off, washed with n-hexane, and dried in vacua. Thus, the 
cobalt starting material (authentic IR spectrum) (0.4 g, 80%) was recovered. 

cis-Dihydridobis[ 1,2-bis(diphenylphosphino)ethane]cobalt(III) trichloro- 
siliconate (0.5 g, 0.5 mmol) was suspended in THF (15 ml) and carbon monoxide 
was bubbled through this at 25” for 5 h. Filtration, washing with n-hexane, and 
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drying in vacua gave authentic (IR) cobalt starting material (0.4 g, 80%). 

Hydrido(tnchlorosilyl)ll ,3-bis(diphenylphosphino)ethane/iron(ll) 
Bis[l,2-bis(diphenylphosphino)ethane]ethyleneiron(O) (1.5 g, 1.7 mmol) 

was dissolved in TH F (35 ml) and cooled LO -78”. An excess of trich!orosikne 
was dlsttiled into the solution. The mixture was allowed to warm to room 
temperature, with stlmng. The Intense red CO~OI_U of the solution gradually 
changed during the course of the reaction and a pale yellow compound was 
deposited. The misture was set aside for 2 h, whereafter the solid was fiitered 
off, washed with a small amount of anhydrous THF, dried in vacua, and identified 
as hydrido(trichlorosilyl)~l,2-bis(diphenylphosphino)ethane]iron(II) (0.8 g, 
SO.O%), m.p. 80-85”, p(Fe--H) 1910 cm-‘. (Found: C. 52.0; H, 4.7. C2,HzSClJFePZ! 
calcd.: C, 52.9; H, 4.3%) 

In another experiment, bis[ 1,2-bis(diphenylphosphino)ethane]ethyleneiron 
(0) (1.0 g, 1.13 mmol) was dissolved in THF (20 ml) and an excess of trichioro- 
s&me was distilled into the solution. The mlsture was heated (3 h) under reflux. 
During the course of the reaction a compound, probably [ (dp)Fe( H)SiCIJ], 
was deposited but redissolved; at the end of the reaction a deep-purple solution 
was obtained. The escess of trichlorosilane and some (ca. 10 ml) of the solvent 
were evaporated. Addition of n-hesane afforded an intense red preclpltate. This 
was filtered off, washed with hesane, and dried in vacua to give the complex 
[(dp),Fe( H)SiCI,] (0.9 g, SO.5%), m.p. lOO-105”, v( Fe-H) 1917 cm-‘. (Found: 
C, 63.4; H, 4.8. Cj,HJ9C13PdSi calcd.: C, 65.2; H, 4.9%) 

Bis(tnchlorosi(yl)bis/l,3-b;s(dipflenylphospI:ino)ethane/lron(li) 
An escess of tnchlorosilane was distilleljl into bis[l,%bis(dlphenylphosphino)- 

ethane]ethylenelron(O) (1.0 g, 1.13 mmol) a, -78”. The mkture was stirred (5 h) 
and then allowed to at&n room temperature. Gas (C2HJHZ) evolution was ob- 
served and the colour of thl? original starting material bnghtened. The pale 
yellow residue was filtered Dff, was!jed with :I-hesane, and dried in vacua to 
yield bis(trichlorosilyi)bis[ i,2-bis(diphenylphosphino)ethaneJiron(II) (1.2 g, 
95-O%), m.p. 135-145’. (Found: C. 55.7; H, ‘1.1. C,zH,SCI,FeP,Si, c&d.: C, 
55.7; H, 4.3%) 

Similarly, an excess of trichlorostiane was distilled into dlhydrtdobis[ 1,2- 
bis(dlphenylphosphino)ethane]iron(II) (1.0 g, 1.2 mmol) at -78”. The mixture 
was heated to room temperature and was stirred (2 h). Gas evolution (Hz) was 
observed. \Vork-up as above gave the complex [(dp), Fe(SiCIJ)2 J (1.2 g, 89.0%), 
m.p. 130-144”. (Found: C, 55.7; H, 4.1%) 

An excess of ttichlorosilane was stirred into hydridochlorobis[ l,%bis(di- 
phenylphosphino)ethane]uon(II) (1.0 g, 2.12 mmol) at -78O. The mixture was 
heated to room temperature and was stirred (2 h). Gas evolution (Hz) was observ- 
ed. The red colour slowly changed to yellow. The residue was filtered off under 
nitrogen, then was washed with n-hexane and finally dried in va~cuo to give 
chloro(tichlorosilyI)bis[ l,Zbis(diphenylphosphino)ethane]iron(II) (0.9 g, 
79.0%), m-p. 125-130”. {Found: C, 61.6; H, 5.0; CI, 11.2. CSZI-I,&lJFePJSi 
cakd.: C, 61.1; H, 4.7; Cl, 13.9%) 
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