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Figure 3. Reflection-absorption infrared spectra for a monolayer of 1,3-cycloheptadiene
adsorbed on Pt(111) taken after annealing at the listed temperatures.

Our studies revealed that various types of electronic perturbations occur to the C-H
bonds of the hydrocarbons upon adsorption on Pt{111). Not only do we observe the
aforementioned “mode softening” due to C-H---M but also we observe that some unsaturated
cyclic hydrocarbons exhibit unusually low-frequency C-H stretches due to hyperconjugation.
These latter bands appear between 2700 and 2800 cm! and are much narrower than those
arising from C-H---M interactions. An example of this hyperconjugation effect is seen for 17-
cyclobeptadienyl formed from the thermolysis of 1,3-cycloheptadiene (the mode appearing at
~2770 cmrl, see Figure 3 at 275 K).

Interestingly, all the unsaturated cyclic hydrocarbons dehydrogenate to some extent to
form planar intermediates in varying yields:

» cyclopentene and 1,3-cyclopentadiene form a pentahaptopentadienyl (175-Cp) intermediate;

» cyclohexene, 1,3-cyclohexadiene, and 1,4-cyclohexadiene form benzene;

» cycloheptene, 1,3-cycloheptadiene, and 1,3,5-cycloheptatriene form a
heptahaptoheptrienyl intermediate;

e cis-cyclooctene, cis,cis-1,3-cyclooctadiene, 1,5-cyclooctadiene, and 1,3,5,7-
cyclootatetraene form a pentalenyl intermediate.

103






	1996-1997 fixed 105
	1996-1997 fixed 106
	1996-1997 fixed 107
	1996-1997 fixed 108

