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The ESR spectra of some phosphoranyl radicals, P-X4, [t-BuOP’MenH3_,z’ and 
t-BuOP-(OEt),*] have recently been observed for the first time in solution, but the 
corresponding arsenic species have never been reported_ We now report the detection by 
ESR spectroscopy of a series of arsenanyl radicals, As-&. 

When a mixture of di-t-butyl disulphide and trimethyiarsine in isopentane was 

irradiated with W light in an ESR cavity, the spectrum shown in the figure was observed. 

This spectrum is assigned to the radical t.BuSAs’Me,. and the four lines (of equal 
intensity but unequal width) are produced by coupling with the ‘s As nucleus (100% 

abundance; I= $); no further fine structure was resolved_ 

t-BuSSBu-t - 2 t-Bus- (1) 

t-Bus’ + AsMe, - t-BuSAs’Me, (2) 

Similar spectra were obtained from the photolysis of other disulphides or of 

alkanethiols in the presence of trimethylarsine, and the results are collected in Table 1. The 
hyperfme splittings and g-values were calculated from the observed line positions and the 
microwave frequency using the Breit-Rabi formula. 

TABLE 1 

SPECTROSCOPIC PARAMETERS FOR TRIMETHYL(ALKYLTHIO)ARSENANYL RADICALS, 
FtSAs-Me,. IN ISOPENTANE 

Source of R Temp. a(“As) g 
RS- (“1 (cl 

Disulphide Me -97 651.9 2.017 
Disulphide Et -100 651.3 2.016 
Disulphide t-Bu -100 648.4 2.018 
Thiol t-Bu -100 649.5 2.018 
Thiol n-Bn -100 653.0 2.016 
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Rs’_f px3 -R’ + SPX3 (5) 

R’ + RSH- Rs’ + RH (6) 

Trialkyl-stibines and -bismuthines also react homolytically with alkanethiols, but 
now the alkylthiyl radical displaces an alkyl radical from the metal (eqns_ 7 and 8; 

M=SborBi)‘. 

RS’ + MR; - RSMR; + R” (7) 

R” + RSH- R’H + RS’ (8) 

In contrast, tributylarsine could not be induced to react with thiols under similar 
conditions, even in the presence of a source of free radicals6. If reactions (5) and (7) 
involve, respectively, the /3-scission and ar-scission of an intermediate of the type 

RSM’X3, the unreactivity of the arsine probably reflects the reluctance of the arsenanyl 
radical RSAsR’, to undergo any type of scission, apart from the loss of RS*. 
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