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We have measuredhe rateof conformationalsomerizatiorof 4-chlorohut-1-yneat anenegy of 3330cm™! above the zero-pointievel
throughthe rotationalspectroscoyp of single moleculareigenstatesFrom the spectrumof the J=3-J=4rotationaltransitionof several
eigenstate® this enegy region we measurea unimolecularconformationalsomerizatiorrateof 1.2x10° s™*. This rateis morethan
two orders-of-magnitudslower thanthe rate calculatedusingRRKM theory: 1x10'3 s=*. Furthermorefrom the eigenstate-resobd
rovibrational spectrumof the acetylenicC-H stretchwe find that thereis strongmode-specificityin the isomerizationrate. Coherent
preparatiorof the acetylenicC-H stretchof 4-chlorolut-1-yneleadsto evenslower isomerizatiorwith anupperlimit of the ratesetby

the measuredateof intramoleculavibrationalenegy redistritution: 3.3x1¢ s 1.



