


PS 8 Answer Key

2. a) The carbon p-orbital is stabilized by electron donation from p-orbitals on the
pendant nitrogens. This forces the electrons to occupy the sp2-orbital on the carbon,
forming a strong o-interaction with the metal center. Also, added m-electron density
from the metal would occupy an anti-bonding orbital explaining the NHC’s low -
acidity.
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Alternative Zwitterionic Resonance Structure:
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b)

A: 16 e-, Ru(IV), d*
B: 16 e-, Ru(IV), d*
C: 16 e-, Ru(IV), d*
D: 14 e-, Ru(ll), d¢

c) (1,1)-insertion
d) F: 16 e- ,Ru(1V), d*
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a-hydride elimination (3-centered TS)

e) H: 16 e-, Ru(II), d®
I: 16 e-, Ru(1V), d*
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B-hydride elimination (4-membered TS)
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a-hydride elimination (3-membered TS)

f) E contains only a-hydrogens while G contains a- and - hydrogens.
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