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Carbenes, silylenes, and germylenes

Carbenes, silylenes, and germylenes have

» a neutral dicoordinate group 14 atom and six valence electrons
» singlet or triplet electronic state
» high reactivity

Unsaturated N-heterocyclic ylidenes are relatively stable (singlet spin state).
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are somewhat less stable.

Samples are moisture and air sensitive, and some have limited stability.
None are commercially available; they are custom-synthesized.




Mu addition to carbenes and silylenes
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but muoniated silyl radicals undergo further reaction:
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Detection of the disilanyl secondary radical product by TF-uSR requires
» fast formation of the primary silyl radical

» fast transformation of the silyl to the disilanyl
to ensure coherent muon spin precession in the product.
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Chemical control of the silyl coupling reaction
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Mu + N,N'-bis(2,6-diisopropylphenyl)-1,3-diaza-2-silacyclopent-4-en-2-ylidene

The bulky diip groups sterically protect the Si atom.
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Experiment 931 MHz




Cross-Coupling from Mixed Silylenes

A mixture of two silylenes gives four radicals
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Do germylenes have a similar rich chemistry?

The muon hfcs of the Mu adducts suggest that we detect the primary radicals.
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The hfcs depend on the s character of the radical centre
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Ring geometry also plays a role in bonding

The absence of = delocalization results in a puckered ring.
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Reactivity studies on the Driess silylene
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Two pairs of radical precession
signals are observed, consistent
{ with the formation of both radicals.
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LULCR signals from the two radical

Protons in CH,Mu

14N in the silyl

hi
<
5.6' 5'8 - '670' '6:2' ' 6'4 '6.6 25.9' '26'.1' '2():.3 26'.5' ' '26.7
Magnetic Field /kG Magnetic Field /kG
hfc /MHz
T/°C LCR /kG nucleus Ay A, A A(CH,Mu)
G 6.162 6.282 1H 35.49 33.26 150.67 47.33 38.69
23.3 6.070 6.179 1H 35.30 33.29 148.77 46.73 38.44
58.0 5.917 6.015 1H 35.04 33.22 145.66 45.75 38.01
23.3 26.279 1N 16.11 715.75
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Computational predictions agree with our analysis

Calc (CH,) 32 MHz Calc (H) 187 MHz
Experiment 149 MHz X 3.183 506 MHz
A’ 47  MHz x 1.2 715 MHz

A(CH,M,) 38 MHz Experiment 716 MHz
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The spectrum changes when the silylene is complexed
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Two radical signals are again observed. A, =19 MHz, 133 MHz

One is consistent with the CH, adduct, and there is matching pLCR data,
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Is it from Mu addition to Si: \/N\L
CHzMU
or to the carbene?
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but the other has a much smaller hfc.
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Assignment of complexed radicals
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