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Ethanehasastaggeredequilibriumgeometrywith aninternalrotationbarrierof about3 kcal/mol.Mostchemistsacceptthatthatgeom-
etry is theresultof stericrepulsionamongtheH atomsbut Lionel Goodmanandothershavemadeastrongcasethatthedominanteffect
is hyperconjugative stabilizationof theanti orientationof vicinal C-H bonds,i.e., a symmetrycontrolledeffect. Whenthetwo methyl
groupsareseparatedby aCCtriple bond(CH� -CC-CH� ), thetorsionalbarrierdropsto only 0.016kcal/molandthestableconfiguration
is unknown. A corollaryof ethane’s stablegeometryis thatbutane(CH� CH� CH� CH� ) hasstablegaucheandanti conformationscon-
sistentwith ethane’sstaggeredgeometry. Wehaveobservedandassignedtheb-typemicrowaverotationalspectrumof 3-hexyne,butane
with a CC triple bond insertedbetweenthe two ethyl groups. The rotationalconstantsareA = 9410.842(7)MHz, B = 1407.795(2)
MHz, andC = 1269.727(2)MHz andseveralcentrifugal distortionconstantshavebeendetermined.ThestructurehasC��� symmetryfor
several reasons.Thec secondmomentis 7.31uA � consistentwith a planarheavy atomstructure,no tunnelingsplittingsareobserved
indicatinga singletorsionalminimum(therefore,not C� ), andit hasa microwave spectrumandthereforea permanentdipolemoment
(not C�	� ). The resultsuggeststhat the symmetryargumentrelevant to the stableconformationof ethanedoesnot carry over to this
elongatedanalogueof ethane.


