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SUMMARY 

The novel organobismuth(V) derivatives Ph,BiCl(Ox) and Ph,BiBr(Ox) 
(Ox- = 8-quinolinate) have been synthesized, and their configuration investigated in 
the solid state and in solution. The complexes are assumed to be octahedral in the 
solid, with Ox- acting as a chelating base and the halide atoms coordinating to 
bismuth. Tentative assignments of infrared bands in the 30&80 cm-i region to 
Bi-Hal and other skeletal modes are proposed. The main effect of solvents appears 
to be the weakening and breaking of Bi-N-bonds. 

INTRODUCTION 

There is little published information on the coordination chemistry of organo- 
bismuth derivatives’. Complexes of PhBi”’ with mono- and bidentate nitrogen bases, 
and bidentate sulfur ligands, have recently been studied’-4, and one of us (G.F.) has 
investigated anionic complexes of PhBi”’ (PhBiX; ; X = Cl, Br, I) and PhzBi”’ (Phz- 
BiX; ; X = Cl, Br, I; SCN) iu which the bismuth atom apparently attains four coordi- 
nations. In addition, the compounds 2,2’-biphenyIylenetriphenylbismuth6, triphenyl- 
bismuthonium tetraphenylcyciopentadienylide’, and triphenylbismuth derivatives 
of the Group VIB metal carbonyls’ have been described. 

As a part of our program on coordination compounds of Group V organo- 
metal entities we have prepared the two complexes Ph,BiX(Ox) in which X = C1 or 
Br and HOx=8-quinolinol, and have carried out configurational studies (mainly 
by vibrational and electronic spectra) on the solids and on solutions. These novel 
complexes appear to be the first examples of coordination compounds of organobis- 
muth(V). 8-Quinoliuol was selected as a ligand because of its abihty to compIex with 
metal ions and organometai moieties, and because of the ease of determination of 
the coordination behaviour of Ox- by spectroscopyg- ‘*_ 

EXPERIMENTAL 

Reagents from C. Erba (Milan) and Fluka (Buchs SG) were used, and were 
purified when necessary by standard procedures. Solvents were dried over moIecular 
sieves. The compounds Ph,BiCl, and PhaBiBrz were prepared by treating tri- 
phenylbismuth with Cl2 and Bra, respectiveiyrg. 

f Present address: Laboratorio di Chimica e T’ecnologia dei Radioelementi, CNR, Padova (Itab). 

J. OrganometaL Chem, 38 (1972) 









COMPLEXES OF ORGANOMETALLIC COMPOUNDS. XXX 95 

BiBr(Ox)], 4.9 x lob3 and 5.7 x 10m3 M, respectively_ On the other hand, variable 
osmometric results were obtained in successive experiments, which is consistent with 
gradual changes occurring in the solution (perhaps due to hydrolysis in the wet 
solvent). Molar conductivities of Ph,BiCl(Ox) and Ph,BiBr(Ox). 10B3 M were 
AM= 12 and li M= 8 Q2- ’ - cm2 - mole-l, respectively ; values for NaCl and Ph,AsCl 
in the same experimental conditions were &= 100 and &= 86 Q-r* cm’ - mole- I, 
respectively. 

PMR spectra of Ph,BiX(Ox) show a complex structure, with broad signals 
in the range 6 6.7-8.7 ppm, and no assignment can be made. These spectra are quite 
different from those for Ph,SbCl(O x and related compounds, which show well- ) 
resolved oxinate proton signals comparable to those observed for alkylmetal com- 
plexes . I8 Poorly resolved PMR spectra were previously reported for (oxinato)aryltin 
complexes, and ascribed to anisotropic effects due to aryl groups bound to tin’*. 

It may be concluded that Ph,BiX(Ox) exist in solution as essentially niono- 
merit undissociated species, in which the halogen is firmly bound to the metal, and 
8-quinolinol is linked to bismuth mainly through oxygen. The Bi-N bonds are 
weakened in solution with respect to the solid state. and tend to undergo cleavage, 
behaviour analogous to that previously observed with Ph,Pb(Ox)and Ph3SnOx15-16. 
This effect is more pronounced for Ph,BiBr(Ox), in keeping with the lower acidic 
Lewis character of the metal for halides due to the decrease of electronegativity from 
Cl to Br. 
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