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Early transitionmetal atoms,producedby laserablation,arereactedwith benzenevapordiluted in argon during co-depositednto a
low temperatureCsl window. The resultingreactionproductsare trappedandthe M(CgHg) andM(CgHg)2 complexesareidentified
by benzenesotopic studies(CsHs, **CsHs, CsDg). Density FunctionalTheory (DFT) frequeny calculationsare usedto confirm
the assignments.Calculatedground stateenegies predictthesereactionproductsto be enegetically favorable. The M(CgHs) and
M(CeHe)2 productshave Cs,, andDg,, sSymmetriegespectiely. Basedon the obsenedaromaticC-C breathingnodefrequeng shifts,
themetal-carborbondstrengthsareshovn to increasedown agroup(from vanadiunto tantalum)anddecreasé&om left to right alonga
period(from scandiunto chromium). Thesetrendsindicatethatbackdonationof electrondrom the metald orbitalsto the unoccupied
«* orbitalsof benzenas the primary electronicinteractionresponsibldor the bondingin thesemolecules.Analogousexperimentsin

progresswith Cgo give similar productcomplexes.



