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Ethanehasa staggereequilibriumgeometrywith aninternalrotationbarrierof about3 kcal/mol. Most chemistsaccepthatthatgeom-
etryis theresultof stericrepulsionamongthe H atomsbut Lionel Goodmarandothershave madea strongcasethatthedominanteffect
is hyperconjugtive stabilizationof the anti orientationof vicinal C-H bonds,i.e., a symmetrycontrolledeffect. Whenthe two mettyl
groupsareseparatedyy a CC triple bond(CHsz-CC-CHs), thetorsionalbarrierdropsto only 0.016kcal/molandthe stableconfiguration
is unknavn. A corollary of ethanes stablegeometryis thatbutane(CH; CH, CH>CHs) hasstablegaucheandanti conformationson-
sistentwith ethanes staggeredieometry We have obsenedandassignedhe b-typemicrowave rotationalspectrunof 3-hexyne,butane
with a CC triple bondinsertedbetweenthe two ethyl groups. The rotationalconstantsare A = 9410.842(7)MHz, B = 1407.795(2)
MHz, andC = 1269.727(2MHz andseveralcentrifucal distortionconstanthiave beendeterminedThestructurehasC,,, symmetryfor
severalreasons The ¢ secondmomentis 7.31uA? consistentvith a planarheary atomstructure no tunnelingsplittingsareobsered
indicatinga singletorsionalminimum (therefore hot C,), andit hasa microwave spectrumandthereforea permanentdipole moment
(not Cyp). Theresultsuggestghat the symmetryamgumentrelevant to the stableconformationof ethanedoesnot carry over to this
elongatedanalogueof ethane.



