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Butadiene-trans,trans-1,4-d� and -cis,cis-1,4-d� were preparedfrom trans,trans-1,4-dichlorobutadiene. Gas-phasespectrawere
recordedat0.002cm�

�
resolutionin themid-infraredregiononaBruker IFS120HRFT spectrometeratPNNL. For thetrans,transiso-

topomertheC-typebandat1002.553cm�
�
, whichwasnotperturbednearthebandcenter, wasmorefully analyzedthananotherC-type

bandat825.5cm�
�
, whichwasextensively perturbed.Groundstaterotationalconstantsfor thisnear-symmetrictop ( � = -0.9810)were

fit to 1828groundstatecombinationdifferences(GSCDs)derivedfrom thetwo bands.A, B andC rotationalconstantsfor theground
stateare1.3397796(7),0.1306985(2),and0.1191086(3)cm�

�
, respectively. For the cis,cis isotopomerthe C-typebandat 808.367

cm�
�

wasanalyzed.Fitting 1559GSCDsgave � = -0.9707and1.1398737(6),0.1380156(3),and0.1231302(3)cm�
�

for A, B andC,
respectively. Theserotationalconstantsalongwith thoseof otherdeuteriumand

���
C isotopomerswill beusedto determinea complete

equilibriumrotationalstructureof butadiene.


