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Evidence for a Germanium-Carbon 
(p-p)7r Double Bond 

Sir: 

Once thought to be nonexistent,1 considerable evi
dence for the transient existence of compounds con
taining a silicon-carbon,2 silicon-silicon,3 or silicon-
oxygen4 (p-p)7r double bond has recently accrued. 
However, we are aware of only one case where (p-p)ir 
bonding between germanium and carbon has been in
voked (this in an attempt to explain the much greater 
acidity of pentaphenylgermole relative to triphenyl-
germane).5 A single report has appeared of an attempt 
to generate a "pure" germanium-carbon (p-p)7r double 
bond, and the route employed, pyrolysis of a germa-
cyclobutane, proved unsuccessful.6 We report here 
strong evidence for the intermediacy of a molecule con
taining a germanium-carbon (p-p)7r double bond. 

Germacyclohexadiene (I)7 reacted in a sealed tube 
(overnight at 25° and then 5 hr at 70-80°) with a two
fold excess of perfluoro-2-butyne to provide quantita
tive conversion (by nmr, 80-90% isolated) to the ex
pected Diels-Alder adduct 2:8 a colorless, viscous 
liquid [nmr (CCl4) 8 0.7 (s, 2 H, CH2), 0.9-1.2 (m, 10 H, 
GeEt2), 1.8-1.9 (overlapping Me singlet with Me 
quartet split by one CF3, J11 F = 2.6 Hz), 3.75 (s, 1 H, 
bridgehead CH)].9 

Complete pyrolysis of 2 was conducted in a nitrogen 
flow system (0.5 Torr, 450°) and the pyrolysate col
lected at —196°. Analysis of the pyrolysate by gas 
chromatography revealed only two components and a 
total absence of 2. Separation of the two products by 
preparative gas chromatography afforded pure samples 
of 3 [50%; nmr (CCl4) 5 2.45 (s) and 2.55 (d, / = 2.4 
Hz) (6 H), 7.48 (br s, 1 H); mass spectrum m/e calcd 
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The formation of l,l,3,3-tetraethyl-l,3-digermacyclo-
butane (5) strongly argues for the intermediacy of 2-
ethyl-2-germabutene (4), a compound containing the 
germanium-carbon (p-p)-jr double bond. Formation 
of 1,3-disilacyclobutanes from various thermal pre
cursors has often been cited as evidence for silaalkene 
intermediates. Indeed the gas-phase thermal decom
position of the silabicyclo[2.2.2]octadiene system pro
ceeds in a fashion exactly analogous to that described 
here for 2.2f 

Although trapping of 4 with anything other than 
itself has proven much more difficult than in the case of 
silaalkenes, we have been successful in one case. The 
copyrolysis of 2 and an excess of 2,3-dimethylbutadiene 
(sealed tube, 230°, 20 min) cleanly afforded the Diels-
Alder adduct 68 [59%; nmr (DCCl3) 5 0.50-1.15 (m, 
12 H, CH2GeEt2), 1.36 (br s, 2 H, GeCH2), 1.73 (br s, 6 
H5CH3), 2.0-2.25 (br t, 2 H, CH2); mass spectrum m/e 
calcd for C11H22

74Ge 228.09334, found 228.09214]. 
This same product is formed, albeit in lower yield, in 
the flow gas-phase copyrolysis. 
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A Mechanism for Electrophilic Nitration 

Sir: 
Although electrophilic aromatic nitration has re

ceived an overwhelming amount of attention, little 
agreement about its mechanistic details has thus far 
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