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e.Histori
ally, barriers to large amplitude motions are often related, using steri
 hinderan
e arguments, to the lo
al atom arrangement.More re
ently, large 
hanges have been found in the barrier inhibiting methyl rotation, when ele
troni
 ex
itation or ionization of asubstituted toluene o

urs,a suggesting mole
ular orbital o

upan
y as a dominant fa
tor in aromati
 mole
ules. Theoreti
ally, therelation 
an also be made to the mole
ular orbital and ele
tron density stru
ture.Experimentally, we examine the situation by 
omparing toluene with paratolualdehyde. In parti
ular, the barrier in toluene, CH3 �C6H5, is six-fold by symmetry. In paratolualdehyde, CH3 � C6H4 � CHO, the aldehyde group is far enough from the methyl rotorthat dire
t through-spa
e intera
tions should be rather small. Thus, a three-fold 
ontribution to the barrier would leave ele
tron orbitaleffe
ts in the �-system as the primary 
ausal agent.Mi
rowave spe
tros
opy is well suited for dis
riminating between V3 and V6 
ontributions - but only if torsionally exited states 
an bea

essed whi
h typi
ally requires temperatures mu
h higher that than those en
ountered in pulsed-jet expansions. Thus, the supersoni
-jet FT-MW spe
trometers in Hannover and Gaithersburg as well as the free-jet CW mm-wave spe
trometer in Bologna were needed totake the spe
tra. Analyzing 5 torsional spe
ies using the Belgi program, the barrier was found to vastly be dominated by the V3 vs. aminor V6 
ontribution, thus revealing the information transfer though 
onjugated �-ele
tron systems.aL. H. Spangler, J Rev. Phys. Chem. 48 (1997) 481-510


