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There have been several reviews in which organobismuth compounds uirre 

briefly mentioned. Thus, these substances were included in two short surveys 

of organoarsenic, -antimony, and -bismuth chemistry [1,2], a comprehensive 

summary of the synthesis and preparative uses of organoarsenides, -stibides, 

.and -bismuthides 131, and review articles on the vibrational spectra of 

organic derivatives of phosphorus, arsenic, antimony, and bismuth [4,5], bio- 

logical effects of orgauometallic compounds [6], NM2 spectroscopy of inorganic 

and organometallic compounds [7,8], X-ray structures of Group V compounds 

[9], and bond strengths in organic compounds of non-transition elements 1101. 

In addition, organobismuth compounds have been incidentelly mentioned in 

books on organometallic reaction mechanisms [ll] and stereochemistry in 

inorganic chemistry [12]. 

A study has been made of the effect of electrolyte composition on the - 

formation of oreanobismuth compounds at a bismuth cathode 1131. The com- 

pounds prepared included the tertiary bismuthine (NCCH2CH2)3Bi and the halo- 

bismuthines (NCCH2CH2)2BiI and Me2BiBr. The electrochemical synthesis of 

organobismuth compounds at a tungsten cathode has been described in a Russian 

patent [141. 

Rossi and Bunnett [l-5] have included triphenylbismuthinein a study of 

the cleavage of substituted benzenes by potassium metal in liquid ammonia 

containing the acetone enolate ion. They isolated 2.7 moles of benzene per 

mole of bismuth compound. This observation.contrasted sharply with.the 

Bismuth, Annual Survey covering the year 1973 see J. Org&ometel_ C&m.; 
89 (1975) 183-192. . _ 
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results obtained with triphenylphosphine, -arsine, and -stibine, which were- 

cleaved to diphenylphcsphide, -arsenide, and -stibide anions, respectively: 

Ph3M+ Ze- -a Ph2M- + Ph- 

(where M was P, As, or Sb and e- was a solvated electron) 

In these cases, less than one mole of benzene per mole of substrate was 

formed. Good yields of diphenylphosphinic, diphenylarsinic, and diphenyl- 

stibinic acids were obtained from these reaction mixtures. 

Brandes and Blaschette [16] have found that bis(trimethylsily1) peroxide 

readily oxidized triphenylphosphine, -arsine, and -stibine to the correspond- 

ing oxides in high yields: 

Ne3SiOOSiMe3 + Ph3M -> Ph MO 
3 

(where M was P, As, or Sb) 

In contrast, triphenylbismuthine was unaffected 

in petroleum ether (bp llO-13OO) for 4 hours. 

f Me 
3 
SiOSiMe 

3 

by refluxing with the peroxide 

The molecular structure of trimethylbismuthine in the gas phase has been 

determined by electron diffraction [17]. The only surprising feature of the 

structure was that the Bi-C distance (2.267 i) was significantly longer than 

the Pb-C distance (2.238 i) previously reported in a gas-phase electron dif- 

fraction study of tetramethyllead. The position of bismuth to the right of 

lead in the periodic table would lead one to expect the Bi-C bond to be 

slightly shorter than the Pb-C bond. The C-Bi-C and Bi-C-H intervalency 

angles were found to be 96.75.0" and 107.6C1.0°, respectively, and the C-H 

bond length ~2s 1.101;. 

+ 
Evidence for the.gas-phase formation of Ph3BiTl has been obtained by 

inserting an intimate mixture of triphenylbismuthine and (hexafluoroacetyl- 

acetonato)thallium(I) into a mass spectrometer [18]. Analogous results were 
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obtained when mixtures of the latter compound with triphenylphosphine or 

triphenylarsine'were used. 

The transmission of electronic effects through the bismuth-aryl bond has 

been investigated by lgF NMR spectroscopy [19]. The compounds studied were 

tertiary bismuthines of the type 4-FC6H4Bi(C6H4Y)2, where Y was H, 4-F, &Cl, 

4-&z, 4-MeO,. or 4-Me2N. A linear correlation was found between the chemical 

shift vzilues and the o0 constants of the'substituents Y: 

6F = -2.53 (JO f 0.08 

It was concluded that the electronic effects of the substituents were trans- 

mitted mainly by an inductive mechanism, since the correlation of chemi‘cal 

shifts with cr 
P 

constants was relatively poor. 

Several papers in which organobismuth compounds were mentioned have been 

reviewed under Antimony. Described in these publications were the prepara- 

tion and lgF NMR spectrum of diphenyl@-fluorophenylthio)bismuthine [20], the 

reaction of triphenylbismuthine with chioramine-T [21,22], the IR and Raman 

spectra of the meta and para isomers of tris(chlorophenyl)- and tris(fluoro- 

phenyl)bismuthine [23], the NQR spectra of triphenyl-, tris(m-chlorophenyl)-, 

tris(m-fluorophenyl)-. and tris@-fluorophenyl)bismuLhine [24], the mass 

spectrum of triphenylbismuthine [25], and the use of triphenylbismuth diha- 

lides +S analytical reagents [26]_ 
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