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Summary 

(~S-CsHs)FeH(CO)(Ph,PCH,Cl-I,PPh,), formed in the Li.41H4 reduction of 
the cation of [ (qsC5HS)Fe(Ph,PCH,CH,PPh,)CO] PF6, can be converted into 
[ (~s-CsHs)FeH(CO)]2(Ph,PCH,CH2PPh2). which undergoes thermal and photo- 
chemical elimination of hydrogen. 

18Electron cyclopentadienyl-organotransition metal cations undergo hy- 
dride addition at the cyclopentadienyl ligand in electron-poor complexes, i.e. 
when the other ligands are electron withdrawing. If the cation is electron-rich, 
however, attack at cyclopentadienyl is disfavoured [ 11. We report here that 
hydride reduction of the cation 1 leads to the hydride 2. The dimetallic com- 
plex 3, formed by phosphine loss from 2, undergoes elimination of hydrogen 
both thermally and photochemically. There are a number of examples of ther- 
mal dinuclear elimination of hydrogen. These are thought to proceed by forma- 
tion of a hydride-bridged species with concomitant loss of dihydrogen from 
either one metal centre in the intact dinuclear species 121 or from a mononu- 
clear dihydride formed by cleavage of the hydride-bridged intermediate [ 31. A 
key feature of such dinuclear species is the presence of a metal-metal bond 
and ligands that can be easily eliminated. The process of synchronous elimina- 
tion of dihydrogen from two metal-hydride centres in a dinuclear species has 

‘Publisher’s note. This is a corrected version of J. Organometal Chem.. 238 (1982) C7%8. As a result 
of an error in OUT office, for which we apologise. the reaction scheme depicted in the earlier version 
was incorrect and seriously misleading. 
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not to our knowledge been report@ although a possible analoguc2 has recently 
been published 141 . 

The reduction of 1 with LiAlH, in dichloromcthane/tetrahydrofuran (l/l ) 
at ---78°C produces the iron hydride complex 2 (7Oc:i). Complex 2 was chaac- 

tc*risd by 1It (Nujol); v(C0) 1910 cm ’ ; ‘H NMR [C,,D,I 7 3.90 (CsH5, cl, 
J(PI-I) 1.3 Hz), 23.3 (FeH, cl, J(PI-I) ‘id Hz); 3’P S\IH 6 (rclativc to external 
llJP04) 84.8, -13.5, and gave satisfactory clcmcntal analyses. Hydride addition 
to I proc:ctcds either by direc:t attack on the metal or via initial attack on tho 
c*arl)onyl ligancl followed by hydrogen migration to the metal. The third alter- 
native, cso-attack on the cyclopentatlicnyl ring with sul)secluent transfer of the 
e!ldo-hydrogctn to the metal, is mc~ompatilde with thr> ol)scrved formation of 
the m&al cleutcride corresponding 1.0 2 whrtn 1 is rcducccl with LiXlD4. Phos- 
phinc? sut)stit.ution occurs when 2.i~ dissolved in toluenc lrading to the forma- 
tion of thta known dimcdlic complex 3 151 and diJ)hos (Ph2PCtl:CII,PPh2). 
Complex 3 may also t)ck prcparetl by reaction of 2 with (r7’-Cgl~l)~‘e(CO),l~. 
This substitution reaction is reversible since 3 in thca prclscnc:c’ of esc~s diphos 
produces 2. 

On warming a toluene solution of 3 to 90°C in the absence of light the green 
diiron complex 4 [CJ and an equimolar yuantit.y of H, arc produced together 
with a small amount of (7)‘-CSHI)Fe(diphos)I-I. Hydrogen was identified by ro- 
Mional Raman spc~ctroscq~y [‘il. Photolysis of 3 also led to the formation of 4. 

Under similar conditions 4 is also produced thermally from 2. In the pres- 
once of cxwss diphos, how(hvc>r, to prc>vent the formation of 3, 2 does not 

undergo tiehyclrogenation. Compound 3 is coordinatively and electronically sat- 
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urated andthus is unable to form a bridging hydride intermediate which could 
lead to elimination from one metal centre in a dinuclear species. These facts 
suggest that dihydrogen is eliminated from 3 in a synchronous manner involv- 
ing both metal centres. 

We thank The British Petroleum Company Ltd. for a Fellowship (to SJS) 
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