
Phenyl-[2,2-dimethyl-l-( trimethylsiloxy )propylidene ]
arsane, an Arsane with an Isolated As=C Bond["] 

By Gerd Becker and Gerhard Gutekunst C*] 

P-Alkyl- or -arylbis(trimethylsilyl)phosphanes (1) react 
with 2,2-dimethylpropionyl chloride (pivaloyl chloride) in cy
clopentane with substitution of a trimethylsilyl group by the 
acyl moiety[1J. The products (2) are stable for some time 
only below O°C and rearrange, via a 1,3 shift of the trimethylsi
lyl group from the phosphorus to the oxygen atom, into 
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the [2,2-dimethyl-l-(trimethylsiloxy)propylidene J phosphane 
(3). 
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(2a). X = P, R = CH3 

(2b), X = P, R = CSH5 

(5), X = As, R = CSH5 

(3a), X = P, R = CH3 (Z isomer) 

(3b), X = P, R = CSH5 (Z isomer) 

(6). X = As, R = CsHs 

By application of these reactions to As-alkyl- or arylbis(tri
methylsilyl)arsanes (4) we have been able to synthesize the 
first acyclic compounds containing an isolated As=C double 
bondl21 . The methyl, tert-butyl, and phenyl compounds were 
investigated, but only reaction of the phenyl compound was 
found to proceed without side-reactions. If substitution of 
both trimethylsilyl groups is avoided by suitable choice of 
conditions, almost pure phenyl-(2,2-dimethylpropionyl)tri
methylsilylarsane (5) remains after condensing off all the 
volatile components. In contrast to the analogous phosphane 
this compound is stable at room temperature for a short 
time; we attribute this to less pronounced spatial interaction 
of the bulky substituents at the central atom, since the bonds 
from the arsenic atom are longer than those from phosphorus. 
Rearrangement to the phenyl-[2,2-dimethyl-1-(trimethylsil
oxy)propylidene Jarsane (6) can be followed 1 H- and 13C_ 
NMR spectroscopically. The resonances caused by the carbon 
atom of the C(O) group appear at very low field (Table 1). Note
worthy here is the small difference between (5) and (6), even 
though the carbon atom is doubly linked to the oxygen atom 
in (5) and to the arsenic atom in (6). Whether similar polari
ties of C=O and As=C double bonds are responsible for 
the almost equal chemical shifts cannot be decided on the 
grounds ofNMR data alone. The analogous phosphanes absorb 
in the same region. Since phenyl-(2,2-dimethylpropionyl)
trimethylsilylphosphane (2 b) could not be measured on 
account of thermal instability the values of the stable methyl 
compounds are listed in Table 1 for comparison[ll. 

Table 1. Characteristic' H- and I3C_NMR data of (5) and (6) compared 
with the corresponding methyl- and phenylphosphanes. Chemical shifts in 
Ii values [ppm] reI. TMS ext.. down field positive; limits of error: o'H: 
±O.I ppm, OI3C: ±1.0ppm (without solvent). 

C(O) C(CH,j, C(CH,h Si(CH,h 
DC I3c I3C 'H I3C 'H 

(5) 228.5 51.0 26.5 1.12 1.5 0.18 
(2 a) 229.0 46.0 27.0 0.0 

(6) 239.0 47.0 30.0 1.26 2.0 -0.14 
(3 b) 216.0 43.0 30.0 1.0 
(3a) 215.5 42.0 29.0 1.0 

The IR spectra confirm the given structures of the com
pounds. The bands between 1650 and 1701 cm - 1 are assigned 
to the carbonyl stretching vibrations of (5), and the bands 
at 1043 and 762cm- 1[1l to the stretching vibrations of the 
C-O and Si-O single bonds in (6), respectively. As shown 
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by the molecular weight (determined cryoscopically in ben
zene) and the mass spectrum, (6) is monomeric. 

The assignment of the substituents at the As=C double 
bond can be determined only by an X-ray structure analysis. 
Studies on models suggest the presence of Z isomers in which 
the aryl and the trimethylsiloxy group are situated at the 
same site. 

Procedure 

A solution of phenylbis(trimethylsilyl)arsane (22.4 g, 
75.1 mmol) and 2,2-dimethylpropionyl chloride (9.1 g, 
75.5 mmol) in cyclopentane (25 ml) is allowed to stand for 
12 hat 4°C. The reaction is followed 1 H-NMR spectroscopi
cally. After condensing off all components that are volatile 
at -20°C, there remains almost pure (5). The rearrangement 
to (6) is complete after 12 h at 50°C: reddish liquid, b. p. 82 to 
86°Cj5 x 10- 2 torr; quantitative yield. 
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