
MICROWAVE MEASUREMENTS OF STRUCTURE CHANGES FOR LIGANDMOLECULES BOUND TO TRANSI-TION METALS aSTEPHEN G. KUKOLICH, Department of Chemistry and Biohemistry, The University of Arizona, Tuson,Arizona 85721.Preise values for strutural parameters for transition metal omplexes have been obtained from high-resolution PBFT mirowave mea-surements. The hanges in strutural parameters for the small organi moleule ligands are relatively large and well-determined. Resultsfor C2H4-Os-(CO)4, C2H4-Fe-(CO)4, C2H2-Re-(O)2CH3, C6H6-Cr-(CO)3 and C4H6-Fe-(CO)3 will be disussed and ompared. Forthe Ethylene Osmium Tetraarbonyl omplex, the experimental ethylene C-C bond length is 1.432 	A, whih falls between the freeethylene value of 1.339 	A and the ethane value of 1.534 	A. The angle between the plane of the CH2 group and the extended ethyleneC-C bond (out-of-plane angle) is 26 Æ. Ethylene strutural hanges are larger for the Os omplex than for the similar Fe omplex. ForAetylene Methyl dioxoRhenium, the C-C bond length is inreased by 0.08 	A to 1.29 	A. The H-C-C interbond angles are redued from180 Æ to 146 Æ, and 147 Æ. The planar, D6h struture of free benzene is hanged to a C3v struture with alternating C-C bond lengths dueto interation with Cr-(CO)3 in the omplex. The strutural hanges are small but signi�ant, sine the benzene reativity is hanged.For Butadiene Iron Triarbonyl, the terminal CH2 groups are rotated by 28 Æ out of the butadiene plane and the CH2 plane is folded awayfrom the butadiene C1-C2 axis by 27 Æ in a diretion away from the iron atom. Free butadiene has a trans planar onformation, muhdifferent from the distorted is onformation in the omplex. These strutural hanges are usually aompanied by signi�ant hangesin reativity, whih has proved useful for transition metal atalysts and metal ontaining enzymes.aSupported by THE NATIONAL SCIENCE FOUNDATION


