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Summary 

A variety of compounds containing the tris(trimethylsilyl)germyl group were 
prepared and characterized spectroscopically. Photolysis of adamantoyltris( trimeth- 
ylsiiyl)~ermane failed to yield the isomeric germene: in Ccl, the photolysis appeared 
to occur by a Norrish type 1 process. 

We wish to describe briefly the synthesis of a variety of tris(trimethylsilyl)germyl 
compounds, outlined in Scheme 1, prepared in the course of an abortive attempt to 
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manes is quite different and very much more complex than that of its all-silicon 
analog and that photolysis of polysilylacylgermanes does not appear to be a 
promising route to relatively stable germenes. 

Experimental section 

Organometallic reagents were made and used under a dry argon atmosphere, 
using vacuum line techniques and sodium-dried solvents. NMR spectra were run on 
Varian T-60 or Bruker WP80 instruments using C,D, as solvent unless noted 
otherwise. Analyses was performed by Galbraith Laboratories. Knoxville Tennessee. 

Tetrukis(trimethylsil_vI)germane 
A mixture of 10 g (1.45 g atom) of chopped lithium wire, 69.4 g (0.64 mol) 

Me,SiCl and 300 ml THF was cooled to -78”C, and 31.1 g (0.145 mol) of GeCl, in 
75 ml of dry THF were slowly added over 1.5 h. The suspension turned dark 
red-brown immediately and the lithium wire was clean. On slowly warming to room 
temperature and stirring overnight the mixture became brown. with some black 
precipitate. The surface of the lithium turned black at that point in the reaction (25 
h) when (as monitored by ‘H NMR) all the Me,SiCl had been consumed. After 
filtration through Celite. and addition to 300 ml of 10% HCl. a voluminous brown 
precipitate formed which was removed by filtration. Extraction with ether. drying. 
and removal of the ether gave, after crystallization from acetonitrile. 22.2 g (42%) of 
(Me,Si),Ge, m.p. 295°C. ref. 2: 295°C: NMR: 6(‘H) 0.40; 6( ‘“Si) - 5.10 ppm. 

Tris(trimethylsiiyl)germyllithium 
To a solution of 10 g (0.027 mmol) of (Me,Si),Ge in 100 ml of dry THF was 

added 18 ml of 1.5 M ethereal MeLi (0.027 mol). The solution immediately turned 
yellow. changing to amber. After 15 h, all the (Me,Si),Ge had reacted and only 
(Me,Si),GeLi (‘H NMR 0.12 ppm) and tetramethylsilane were present. The solvent 
was removed on a vacuum line and 150 ml of dry pentane was added to the 
yellowish residue. After stirring for 1 h, the precipitated LiBr was filtered off and on 
cooling, white needles of the germyllithium reagent precipitated from the pale yellow 
solution and were dried on the vacuum line to give 11.8 g (91%) of product. A ‘H 
NMR spectrum indicated that about 2.5 mol of THF were associated with each 
germyllithium molecule: NMR: 6(‘H) 0.75 (27H, s. Me,Si). 1.42-1.74 (10H. m. 
CH2), 3.54-3.86 (1OH. m, CH,O) ppm. 

A solution of 6.8 g (0.014 mol) of (Me,Si),GeLi .2.5THF in 125 ml pentane was 
added to 2.8 g (0.014 mol) of adamantoyl chloride in 50 ml pentane at - 15°C over 
1.5 h forming a pale yellow solution and a white precipitate. Filtration and removal 
of the solvent gave 6.0 g of yellow solid. which after recrystallization from methanol 
gave 2.75 g (50%) of acylgermane, m.p. 73374°C: IR (KBr) 1640 cm-’ (C=O); 
NMR: 6(‘H) 0.45 (27H, s, Me,Si). 1.6-2.1 (15H. m, C,OH,i); S(13C) 245.7 (C=O), 
2.50 (SiMe,), 52.1 (a), 37.6 (,!), 28.5 (y), 37.0 (6) (adamantyl); S( ‘“Si) - 5.24 ppm, 
‘J(Si-CH,) 44.5 Hz; UV (C,H,?) X,,, 362 nm. 

Anal. Found: C, 53.15; H, 9.52. C,,,H,2Si3Ge0 calcd.: C. 52.76; H. 9.30%. 
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Photo(vsis of ac~lgermune in Ccl, 
NMR tubes containing degassed solutions of 2.50 mg of acylgermane in 0.5 ml 

Ccl, were sealed under vacuum and irradiated with two loo-watt mercury flood 
lamps (A > 360 nm) for up to 3 h at which time the starting material was completely 
consumed. The solution remained colourless. NMR spectra indicated the presence of 
(Me,Si),GeCl as the major silicon-containing species present ( > 65%). as well as 
some Me,SiCl, based on comparisons with authentic samples. Cooling to -15°C 
gave a near-quantitative yield of adamantoyl chloride, identified by m.p. and 
spectroscopic comparison with an authentic sample, and the filtrate contained a 
trace of chloroform (‘H NMR: 6 7.24 ppm) and an undetermined amount of 
hexachloroethane ( 13C). 

Photolysis under similar conditions in benzene gave coloured solutions (yellow- 
orange-amber) followed by the formation of a yellow precipitate. Proton or ‘“Si 
NMR spectra showed more than 20 different Me-Si signals. hut no “C absorption 
downfield of benzene. Photolyses in benzene/methanol behaved similarly. and after 
filtration of the precipitate, and removal of the solvents. the remaining benzene-solu- 
ble material contained only a very weak methoxy signal. The precipitate could not 
be recrystallized and changed colour and texture during the effort. 
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