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Rotationaltransitionsin the 4-12 GHz rangewere measuredusing a Flygare-Balletype, pulsed-beantourier transformspectrom-
eter Mono-substitutederrocenesare nearprolate asymmetrictops with a and b dipole momentcomponentsproviding numerous
possibletransitionsin this frequeng range. Eighteenrotational constantswere calculatedfrom the datafor six isotopomers. 59

transitionswere measuredor the normal isotopomer and much smaller data setswere obtainedfor the 54 Fe, and four 3C iso-

topomers. Despitethe small datasetsfor 1*C and ®* Fe, transitions,good fits were obtainedwith small standarddeviations rang-
ing from 2-5 KHz. The eighteenA, B, and C rotational constantswvere usedto determinethe final geometryof Methyferrocene.
Measuredrotational constantsfor the normal isotopomerare: A =

1592.6050(6), B = 957.2565(4), and C = 825.9892(4) MHz. No ev-

idencefor internalrotationwas obsered in the spectra. The structure
of this complex wascalculatedusing DFT methods andthe resultsare
in good agreementvith the measurementsThe changesn the struc-
turecausedy substitutiononthecyclopentadienl ligandarecompared
with earlierresultson chloroferroceneandbromoferroceneFor chloro-
ferrocenethe C-Cl bondis bent3° up from the planeof carbonatoms,
andthe substitutedCsH4Cl ligandis tilted 1.4° with respectto the un-

substitutedCsHs ligand. Distortionsof the substitutedtyclopentadiewl

ligandfor methyl ferroceneare smallerthanthoseobsenred for chloro-
ferrocene.
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