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We have measuredtherateof conformationalisomerizationof 4-chlorobut-1-yneat anenergy of 3330cm
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above thezero-pointlevel
throughthe rotationalspectroscopy of singlemoleculareigenstates.From thespectrumof the J=3-J=4rotationaltransitionof several
eigenstatesin this energy region we measurea unimolecularconformationalisomerizationrateof 1.2x10
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. This rateis morethan
two orders-of-magnitudeslower thantheratecalculatedusingRRKM theory: 1x10
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. Furthermore,from theeigenstate-resolved
rovibrationalspectrumof the acetylenicC-H stretchwe find that thereis strongmode-specificityin the isomerizationrate. Coherent
preparationof theacetylenicC-H stretchof 4-chlorobut-1-yneleadsto evenslower isomerizationwith anupperlimit of theratesetby
themeasuredrateof intramolecularvibrationalenergy redistribution: 3.3x10
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