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Abstract: Whereas iododegermylation of (Z)-l-triethylgermyl-1-dodecene 

gives (Z)-l-iodo-1-dodecene, bromodegermylation proves to give (E)-l-bromo- 

1-dodecene. Two general procedures for the preparation of vinylgermanes are 

also described. 

Vinylsilanes and vinylstannanes are recognized to be versatile 

synthetic intermediates and their use for the stereoselective synthesis of 

di- and tri-substituted alkenes is widely studied.' In contrast, the 

chemistry of vinylgermanes is not well developed due to the lack of their 

preparative method. Here we wish to report two general methods for stereo- 

and regioselective synthesis of vinylgermanes and stereospecific transforma- 

tion of germylalkenes into haloalkenes. 

Platinum (HzPtC16 '6H20) catalyzed hydrogermylation2 of terminal 

acetylenes gave (E)-1-germyl-l-alkenes as major products. For instance, 

treatment of 1-dodecyne with equimolar amount of "Pr3GeH in the presence of 

H2PtC16'6H20 catalyst3 (0.15 mol%) at 25°C for 1 h provided a mixture of 2- 

germyl-1-dodecene (1) and the 1-germyl regioisomer (2) (K = "Pr, l/2 = 

13187) in 93% combined yield. The use of Ph3GeH instead of "PrjGeH gave 99% 

yield of a mixture of 1 and 2 (R = Ph, I/2 = 25175) after heating at 100°C 

for 0.5 h. The regio- and stereochemistry of the reaction heavily depended 

on the nature of the catalysts employed. Other platinum catalyst such as 

Na2PtCl6'4H2O or H2PtC14'xH20 also provided a similar mixture of 1 and 2 as 

H2PtC16'6H20 (R = "Pr, l/2 = 20180 or 15/85). In contrast, hydrogermylation 

catalyzed by K2PtClk ( 4.8 mol%) or PtC12(PPh3)2 (0.5 mol%) gave a mixture of 

2 and 3 (R = nPr) in 213 = 68132 (78%) or lo/90 ratio (47% yield). The 

regioisomer 1 was not detected among the hydrogermylation products under 
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this condition. Moreover, heating a mixture of “Pr3GeH and l-dodecyne with 

no added catalysts at 80°C for 3 h gave a mixture of 2 and 3 (213 = 13187) 

in 74% yield. 

Hydralumination or hydroboration of germylacetylenes4 is a second 

procedure for the vinylgermane synthesis. An addition of iBu2A1H to a 

solution of 1-triethylgermyl-l-octyne in hexane followed by hydrolysis gave 

a mixture of (Z)-l-germyl-1-octene and (E)-isomer (Z/E = 80/20, after 2 h at 

25°C). The presence of ether as a cosolvent (hexane/ether = 2/l) improved 

the stereoselectivity to afford the (Z)-isomer exclusively (96% yield).5 

Hydroboration and methylation’ provided (Z)-2-triethylgermyl-2-nonene (4).7 
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Now we have developed three methods8 for the preparation of vinyl- 

germanes and started to study on their reaction with iodine or bromine as 

an electrophile. Treatment of (Z)-2-triethylgermyl-2-nonene (4) with 

equimolar amount of iodine in CH2C12 at 25°C for 1 h gave (Z)-2-iodo-2- 

nonene quantitatively (>95%(Z)). Iododegermylation proceeded stereo- 

specifically with complete retention of configuration for various alkenes 

having different substitution patterns shown below, yield and purity being 

as follows: 88%, >97%(Z) for 5; 80%, >97%(E) for 6; 98%, >95%(E) for 7. 
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In contrast, bromodegermylation proved to proceed with inversion of 

configuration. For instance, an addition of bromine to 4 in CH2C12 at -78°C 

gave (E)-2-bromo-2-nonene quantitatively (>95%(E)). The nature of the 

substrates slightly affects the stereochemical results. Whereas (Z)- 

germylalkenes such as 4 or 5 gave (E)-vinyl bromide cleanly (91% yield, 

>95%(E) for 5), (E)-germylalkene 6 or 7 gave (Z)-bromide stereoselectively 

which was contaminated by (E)-isomer (yield and purity: 80%, >72%(Z) for 6; 

95%, 190%(Z) for 7).8 In the case of bromination of (Z)-l-triethylgermyl-l- 
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octene (5), the intermediary dibromide 8 could be isolated. Further treat- 

ment of the dibromide with silica gel in hexane at 25°C for 1 h gave (E)-l- 

bromo-1-octene. Other three substrates did not provide the intermediary 

dibromides isolated. The inversion of stereochemistry is attributed to 

anti-addition of bromine followed by anti-elimination of bromogermane. 

Dehydrobromination of 8 was achieved with KOtBu/tBuOH to give a single (Z) 

isomer of germylated alkenyl halide 9.’ 
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Bromodegermylation was also achieved with N-bromosuccinimide. The 
reaction proceeded mainly with retention of the configuration, but the 

stereospecificity depended on the nature of the substrates. Germylalkene 5 

provided (Z)-l-bromo-1-alkene quantitatively (>96%(Z)) upon treatment with 2 

equivalents of NBS in CH2C12 at 25°C for 4 h. On the other hand, alkene 4 

or 7 afforded a mixture of the corresponding (E)- and (Z)-isomeric vinyl 

bromide (98% yield, Z/E = 68132 for 4; 100% yield, E/Z = 81/19 for 7). 

As mentioned above, the substitution of the germyl group on sp2 carbon 
with halogen proceeded much more easily than the corresponding silyl group 

with improved stereochemical outcome. 10 Treatment of the compound 10 with 

I2 afforded a single isomer of the vinylsilane below in 91% yield. 
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Scheme 1 correlates the stereochemistry of the compounds and summarizes 

the effectiveness of the halodegermylation technique. 11 
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