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Early transitionmetalatoms,producedby laserablation,arereactedwith benzenevapordiluted in argon during co-depositedonto a
low temperatureCsI window. The resultingreactionproductsaretrappedandthe M(C � H � ) andM(C � H � ) � complexesareidentified
by benzeneisotopic studies(C� H � ,

���
C� H � , C� D � ). DensityFunctionalTheory (DFT) frequency calculationsare usedto confirm

the assignments.Calculatedgroundstateenergies predict thesereactionproductsto be energetically favorable. The M(C � H � ) and
M(C � H � ) � productshave C��� andD ��� symmetriesrespectively. Basedon theobservedaromaticC-C breathingmodefrequency shifts,
themetal-carbonbondstrengthsareshown to increasedown agroup(from vanadiumto tantalum)anddecreasefrom left to right alonga
period(from scandiumto chromium).Thesetrendsindicatethatbackdonationof electronsfrom themetald orbitalsto theunoccupied
	�
 orbitalsof benzeneis theprimaryelectronicinteractionresponsiblefor thebondingin thesemolecules.Analogousexperimentsin
progresswith C�
� givesimilarproductcomplexes.


