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Abstract 

A transient, h,, 445 nm, was observed in the 266 nm laser flash photolysis of 
cyclohexane solutions of (Me, Si) ,GePh 2, and rate constants were recorded for its 
disappearance in the presence of various trapping agents. The reactivity profile is in 
accord with the identification of the carrier as diphenylgermylene Ph,Ge, that 
dimerizes to tetraphenyldigermene Ph,Ge=GePh 2, X max 320 nm. 

Given the rich harvest of synthetic and mechanistic chemistry that has resulted 
from the study of divalent carbon and silicon compounds [l* ] +, carbenes and 
silylenes, an interest in compounds of divalent germanium, germylenes, is under- 
standable [2*]. Surprises are to be expected. An example was the unanticipated 
stereospecific 1,4 addition of dimethylgermylene Me,Ge: to 2,4-hexadienes [3] that 
undergo stepwise nonstereospecific addition by dimethylsilylene [4]. 

Photochemical generation of germylenes has been reported previously [5-91 and 
electronic absorption spectra of several matrix isolated germylenes have been 
published [7,9]. Here we report the first kinetic studies of germylene reactions in 
solution. 
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For use an a precursor to diphenylgermylene bis(trirr~~th~lsil~l)diphcnylgermane 
was synthesized by rhe following reaction sequence, and the product \vas full>, 

characterized by NMR and mass spectroscopy. 
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Fig. 1. Transient absorption spectrum recorded 400 ns after photolysis of a 1 X 10W3 M solution of 

(Me,Si),GePh, in undegassed cyclohexane with 266 nm pulses containing 18 mJ (average of 8 

measurements). 

Table 1 

Laser flash photolysis at 266 nm of precursors to Ph,Ge: and Ph,Si: in cyclohexane solution 

Precursor 

Concentration 

Postulated transient 

h maxr transient 

71/Z self-reaction 

k, (M-’ s-l) 

(concentration of trapping agent, M) 

02 

EtMe,SiH 

MeOH 

CH,=C(CH,)C(CH,)=CH, 

k” CH,=C C(CH,)=CH, 

(CH,),CHCH,Br 

MeSSMe 

(Me,Si) ,GePh 2 

1 x10-3 M 

Ph ,Ge: 

445 nm 

270 ~1s 

1.02+0.08~10* 
(10-3) 

1.01+0.03x 104 

(0.38 - 2.25) 

no reaction 

(0.05 - 0.25) 

2.75 f 0.12 x lo4 

(0.037 -0.187) 

5.07kO.22~10~ 

(0.024 - 0.08) 

6.36 10.21 x lo5 

(0.05 - 0.40) 

5*3x106 

(5x10-3) 

(Me,Si),SiPh, 
3x10-4 A4 

Ph,Si: 

460 nm 

370 rlLs 

1.16+0.12x108 

(10-3) 

1.54+0.07x103 

(1.50 - 3.75) 

3.95 +0.10x 10’ 

(0.01 - 0.06) 

8.26 + 0.34 x lo4 

(0.037 - 0.187) 
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transient. The shift in absorption maximum is exactly that reported for dimesityl- 
germylene upon dimerization to the digermene [9]. Thus it seems very likely that the 
320 nm transient is tetraphenyldigermene, formed by dimerization of diphenyl- 
germylene. Masamune has reported absorption of tetrakis(2,6_diethylphenyl)di- 
germene at 263 and 412 nm [18]. 

(Me,Si),GePh, cY~lO~~~tl,, ) : GePh, wPh,Ge=GePh, 

-Me,SiSiMea x~a~ h 

445 nm 32o”n”m 

While the identification of the 445 nm transient from photolysis of (Me,Si),GePh, 
as diphenylgermylene is tentative, a few comments are in order concerning the rate 
constants reported in Table 1. For comparison, the table also includes rate constants 
for the 460 nm transient formed by photolysis of the diphenylsilylene precursor 
(Me,Si),SiPh, under nearly identifical conditions. The only qualitative difference 
between the reactivity of the two transients is toward methanol, and this is in accord 
with differences observed between germylenes and silylenes in steady-state irradia- 
tions [1*,18]. The quantitative differences are a greater reactivity of the transient 
believed to be diphenylgermylene toward Si-H bonds by ca. 6/l and a lower 
reactivity, ca. l/3, toward 2,3_dimethylbutadiene. Thus this first opportunity to 
compare the reactivity of analogous germylenes and silylenes has indicated that the 
germylene is more reactive in an Si-H “insertion”, but less reactive in addition to a 
r-system. It would be premature to offer detailed explanations for these observa- 
tions, but they do suggest that much is to be learned from kinetic studies of 
germylenes as well as silylenes. 
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