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SUMMARY 

The reduction of rhodium(III)/2,2’-bipyridine (l/2) solutions with sodium 
borohydride in methanolic media is considered to proceed via labile hydrido-inter- 
mediates, one of which may be trapped by the addition of triphenylphosphine. Ad- 
dition of organic halides, RX, to the medium results in the formation of new com- 
plexes [Rh(Bipy),(R)X] (ClO,). The same compounds are formed when sodium amal- 
gam replaces sodi-um borohydride and they are considered to arise from oxidative 
addition of RX to a mono(2,2’-bipyridine)rhodium(I) species. 

The reaction of bis(2,2’-bipyridine)rhodium(III) complexes with alkaline etha- 
nol in the presence of an excess of triphenylphosphine affords the known HRh(PPh&_ 
Mass spectroscopic evidence for some contamination with PhsPO is found even for 
specimens prepared under argon. The reaction of HRh(PPh,), with dilute minerai 
acids is briefly considered. 

INTRODUCTION 

The recent synthesis’ of some bis(2,2’-bipyridine) complexes of cobaIt(II1) 
containing cobalt to carbon a-bonds prompts us to report some experiments we have 
been performing with related rhodium complexes. It has been known for some years 
that treatment of a rhodium(II1) complex of 2,2’-bipyridine with reducing agents 
such as sodium borohydride or sodium amalgam affords intensely coloured solutions 
thought to contain rhodium(I) species’. The major species present in solution was 
believed to be the bis(2,2’-bipyridine)rhodium(I) cation which, in accordance with 
then accepted views, was considered to possess tram stereochemistry2. Despite the 
fact that numerous recent papers3 have established, ad nauseam, the impossibility 
of this stereochemistry for a bis(22’-bipyridine) complex, the recent crystal structure 
determination4*5 of the nitrate monohydrate of the isoeIectronic [Pd (Bipy),]” + ion 
establishes the description “distorted planar” to be preferable to “tetrahedral”_ The 
known lability of the bis(l?lO-phenanthroline)palladium(II) ion6 might reasonably 
be parahelled by the rhodium(I)-2,2’-bipyridine analogue. We therefore set out to 
demonstrate the possibility of an oxidative addition reaction to some coordinately 
unsaturated rhodium(I)-2,2’-bipyridine compounds hoping to establish the existence 
of such species on a firmer footing. 
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described for the products from the borohydride reductions. Recrystallisation of the 
final product from methanol/water gave a complex identical to that prepared by the 
borohydride route. 

Dihydridobis(triphenyZphosphine) b&(&Z-bipyridine) rhodium(il1) percizlorate. 
Pure Rh(Bipy),Cl, - Cl - 2 H,O (0.24 g) was dissolved in nitrogen saturated methanol 
(50 ml) under a nitrogen atmosphere. An excess of sodium borohydride was added 
and, when the colour of the solution became reddish-violet a ten-fold molar excess 
of triphenylphosp’hine was rapidly introduced. The solution was vigorously stirred 
and the colour changed to pink-brown at which stage it was set aside for 1 h. The 
solution was filtered and addition of sodium perchlorate to the filtrate afforded white 
crystals of the product. A duplicate experiment which was identical except for the 
replacement of sodium borohydride by sodium amalgam gave no hydrido complex. 

The reaction of rhodium(III) compounds with triphenylphosphine in alkaline 
ethanol. The conditions we employed were essentially those reported recently by 
Robinson and his co-workers l3 We t?md that the rhodium may be introduced as the _ 
trichloride, as Rh(Bipy),X, -X (X= Cl, B r or as dichlorobis(di-2-pyridylamine)rhodi- ) 
um(II1) chloride and that, under our conditions, the product was, in each case, “HRh- 
(PPh,)+“_ We used a ten-fold excess of phosphine and found that under air orange- 
yellow products were obtained [r,(RhH) 2140 cm- ‘1. Tllese correspond in description 
to specimens of HRh(PPh& given by Robinson’s earlier14 method using boro- 
hydride as reducing agent. Performing the experiments under an atmosphere of 
nitrogen or argon affords yellow products in good yield [v(RhH) 2140 cm- ‘1 which 
correspond in description to products obtained more recently by Robinson’3. All 
products, including those made by Robinson’s method, give mass spectroscopic 
evidence of contamination with triphenylphosphine oxide. Deliberate use of tri- 
phenylphosphine oxide, instead of the phosphine, in alkaline ethanol with Rh(Bipy),- 
Clz -Cl gives a reddish-violet solution (A, 557 nm) identical to that reported2 for 
“Rh(Bipy)f”, however the stability to air oxidation seems superior in the presence of 
Ph3P0. The triphenylphosphine used in our synthetic work showed no mass spectro- 
scopic evidence of contamination with the oxide. 

Reaction of HRh(PPh3)4 with dilute mineral acids. (a) Dilute HNO, : Hydrido- 
tetrakis(triphenylphosphine)rhodium(I) (0.1 g) was suspended in dilute nitric acid 
(4 M) and refluxed for 2 h. The resulting green solid was filtered and washed with 
water and dried in uacuo over P,O,,. 

(b)_ Dilute hydrochloric acid: The reaction was carried out as above using 
dilute hydrochloric acid (4 M) and afforded pure chlorotris(triphenylphosphine)- 
rhodium(I) l6 for which no mass spectroscopic evidence of contamination with tri- 
phenylphosphine oxide was found. 

Analytical data and other criteria of purity are gathered into the table. 
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