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Hydridoborohydridobis(tricyclohexy1phosphine)nick~l: A New Route to the 
Preparation of Nickel and Palladium Hydride Complexes 

By M. L. H. GREEN,* and H. MUNAKATA 
(Inorganic; Chemistry Laboratory, South Parks Road, Oxford, OX1 3QR) 

and TARO SAITO 
(Department of Industrial Chemistry, University of Tokyo, Hongo, Tokyo, Japan) 

S.untrtiury The nickel borohydride complex [(C,H,,) ,PI ,- 
NiH(BH,) reduces (R,P),MX, to form new hydride 
complexes, M = Ni or Pd. 

A STABLE nickel hydride complex, truns-hydridochlorobis- 
(tricyclohexylphosphine) nickel (I), has been reported.' We 
have now found that the treatment of (I) with sodium 
borohydride in a mixed solvent (acetone and ethanol) a t  
room temperature under argon gave a bright yellow 
crystalline complex which is formulated as trans-hydrido- 
borohydridobis(tricyclohexylphosphine)nickel, (11). 

The complex (11) acts as a hydridic reducing agent and, 
in benzene, reduces (R,P),MX, (M = Ni or Pd) forming new 
hydride complexes. When R = cyclohexyl or Pri, M = Ni 
and X = C1 or Br, 1H n.m.r. spectra of the reaction solutions 
show bands identical with those of the fully characterised 
hydride complexes trans-(R,P),NiHX.S However, when 
R = Et, Prn, or Bun, M = Ni, and X = C1, new nickel 
hydride signals were observed as well as the triplet due to 
(I). The bands consist of a double doublet suggesting that 
cis-Ni-H(R,P),- species are present. Thus, in general, 
the reactions appear to proceed according to an equation 
of the type: 

(Cy3P),NiH(BH4) + (R3P)2NiX2 

(Cy,P),NiHX + cis- or trauts-(R,P),NiHX + B,H, 
\ 
PlL3 Cy = cyclohexyl 

When M = Pd, R = E t  or Bun, and X = C1, Pd-H 
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The complex (11) is stable a t  room temperature and 
fairly stable in air: i.r. (mull) 2360s (terminal B-H stretch- 
ing) 2040m, 1860m, (bridging B-H bonds2), and 1920m, sh 

species are detected in the n.m.r. spectra. 
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(Ni-H stretching) : 1 H  n.m.r, (benzene, room temperature) 
T 30-1 (br 1 : 2 :  1 t; JPea 72 c./sec.; Ni-H). 
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