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Although the structureof butadieneis usedin initial discussionsof delocalized� -bondingin every organic textbook, the structureof
this fundamentalmoleculeis incompletelyknown. Informationaboutthe CCCCbackbonecomesfrom electrondiffraction studies.

�

Caminatiet al have proposeda partial structurefrom this data,a low-resolutioninfrared investigation of butadiene,
�

andtheir MW
investigationof butadiene-1,1-

� ��� � We have beguna high-resolution(0.002cm�
�
) infraredinvestigationof the completestructureof

this nonpolarmolecule,which is MW-silent. For thenormalspecies,a C-typebanddueto out-of-planeCH flappingat 908.072cm�
�

anda perturbedA-type banddueto antisymmetricC=C stretchingat 1596.446cm�
�

have beenanalyzed.Thegroundstaterotational
constantsare � = 1.3903839(10),	 = 0.1478862(2),and 
 = 0.1336942(2)cm�

�
for a Watson-typeHamiltonian. For the 2,3-

� �
species,the C-typebandat 908.044cm�

�
hasbeenanalyzedto give � = 1.0203626(5),	 = 0.1472767(3),and 
 = 0.1287171(3)

cm�
�

for thegroundstaterotationalconstants.Structuralimplicationsof thesedatawill bediscussed.Currently, we areattemptinga
stereospecificsynthesisof thetwo 1,4-

� � isotopomersandhavehopesof obtainingthetwo singly-substituted
� � C isotopomers.
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