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Due to their unusual electronic structure, two 
coordinate tertiary phosphine complexes of zero- 
valent platinum triad have received considerable 
interest. Recent studies demonstrate that the stabili- 
zation of such complexes depends critically upon 
the steric bulk of the phosphine [ 11. Several two- 
coordinate platinum(O) complexes, PtL2, where L = 
a bulky tertiary phosphine such as BuiP, BuiRP, 
Cu3P or P&P have been reported recently [2]. The 
reported synthesis of these complexes either involves 
the reduction of the corresponding bis(tertiary 
phosphine)platinum(ll) dichloride [2] or the reac- 
tion of phosphine with (COD),Pt [3] (COD = 1,5- 
cyclooctadiene) which is not easily accessible. In the 
course of our investigations on the reactions of 
(COD)PQ we have recently reported a convenient 
synthesis of the stable methoxy bridged dinuclear 
platinum(H) complex, Vt&OCH&(CsHrz- 
OCH,),] [4] (I). Now we wish to report here the 
use of this complex in the convenient and one step 
synthesis of some selected bis(tertiary phosphine) 
platinum(O) complexes and their dioxygen adducts. 

The reaction of methoxy-bridged dinuclear plati- 
num(H) complex, 1, with two mol equivalents of 
tertiary phosphines (RsP = Bu:P, Bu:MeP, Bu:Bu”P, 
ButPhzP), per platinum in alcoholic solvent such as 
methanol proceed exceedingly rapidly at ambient 
temperatures under inert atmosphere to yield the 
corresponding bis(tertiary phosphine)platinum(O) 
complex, (R3-P)2Pt(b), 2 (emqn. 1): _ ._ 

CH30H 
l/i [(CeH1,0CH3)Pt(OCH3)] Z + 2PR3 - 

(RsP)zPt(O) + CeHrrOCH3 (1) 

Surprisingly, however, the reaction of Cy3P or Pr3P 
with I under the above conditions results in the for- 
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Scheme. (i) Bridge splitting reaction; (ii) Ligand substitution 

reaction; (iii) p-Hydrogen elimination; (iv) cis --) tram isomer- 

iazation; (v) Reductive elimination. 

mation of bis@hosphine)platinum(lI) dihydride, 
(RaP)*PtH,, 3, as the major product e60%) and 
(RaP)2Pt(0) in minor amounts. Although we propose 
the following probable reaction pathways (shown 
in Scheme 1) for the formation of the complexes 
2 and 3, however, the reason (or reasons) for the 
different product selectivities associated with various 
phosphines is not clear at this time. It appears that 
the steric effect of the phosphine is not the only 
cause for this, since the phosphines such as Pr;P 
(cone angle 160”) and ButPhzP (cone angle 157”) 
[l] have similar steric parameters. However the 
former gives the dihydride complex 3 and the latter 
gives bis(phosphine)platinum(O) complex 2. 

The intermediate (A) proposed in the above 
scheme is supported by the fact that the reaction 
between complex I and tertiary phosphines in ben- 
zene indeed results in the formation of (A) [4]. 
A P-hydrogen elimination in the intermediate com- 
plexes (B) and (q to afford the hydrido-platinum 
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complex (0) is proposed on the basis of the 
formation of methoxycyclooctadiene as by-product. 
A similar b-hydrogen elimination process has also 
been reported earlier [S] . 

The reaction mixtures (eqn. 1) containing 
bis(tertiary phosphine)platinum(O) complexes 
reacts readily with O2 or air to yield the corres- 
ponding dioxygen platinum(H) complexes, 
(RaP)zPt02 (4) (RaP = CyaP, ButPhzP, Bu:MeP, 
BuiBu”P). When tri-t-butyl phosphine is used, no 
dioxygen- platinum(R) adduct is formed and the 
Bu$P),Pt(O) was recovered in almost quantitative 
yield. 

The IR spectra of these complexes 4 show a 
band in the region 817-826 cm-’ characteristic 
of VPtOz. 3rP NMR spectra show a singlet in the 
region 21.01-40.11 ppm (w.r. to HaPO,) asso- 
ciated with large platinum satellites (J’95Pt-31P 
- 393 l-4072 Hz). These dioxygen complexes 
4 undergo known reactions such as addition of 
CO* to a benzene solution of these to give (R3P)2- 
PtC04 (5) (uC=O at -1677 cm-’ and ~0-0 -776 
cm-‘) and reaction with CO which results in the 
formation of (R3P)2PtC0a (6) (vC=O -1681 cm-‘). 
The spectral data of dioxygen (4) peroxycarbonate 
(5) and carbonate (6) complexes are given in 
Table I. 

A detailed mechanistic study on the formation 
of complexes 2 and 3 in the reaction of methoxy- 
bridged dinuclear complex I with tertiary phosphine 
and also on the various types of reactions of com- 
plex 2 is in progress. 
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