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hemistry, Oberlin College, Oberlin, OH 44074.Semi-experimental equilibrium stru
tures are determined from ground state rotational 
onstants derived from the analysis of rotationaltransitions in high-resolution spe
tra and from the quantum 
hemi
al 
al
ulation of spe
tros
opi
 alphas. In the full appli
ation of thismethod, spe
tra of numerous isotopi
 spe
ies must be investigated. Most of these isotopi
 spe
ies require spe
ialized synthesis. Wenow propose fo
using on the 
arbon atoms, for whi
h mi
rowave spe
tros
opy routinely yields spe
tra for polar mole
ules with 13Csubstitution in natural abundan
e. Needed spe
tros
opi
 alphas 
an be 
omputed with Gaussian software. Appli
ation of the Krait
hmansubstitution relationships gives Cartesian 
oordinates for the 
arbon atoms and then
e bond parameters for the 
arbon ba
kbone. Thismethod will be evaluated with ethylene, 1,1-di�uoroethylene, 1,1-di�uoro
y
lopropane, propene, and butadiene. The method will thenbe applied to 
is-hexatrienea and the two 
onformers of gly
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