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Functional density theory is applied to a study of vibrational spectra of naphthalene(C ��� H � ), 1,4,5,8- and 2,3,6,7-
tetradeuteronaphthalenes( � - and � -C � � H 	 D 	 ) and( 
 -naphthalene)chromiumtricarbonyle, ( �� -C � � H � )Cr(CO)� . Geometricalparam-
eters,force fields, vibrational frequencies,and IR intensitieswere calculatedfor above molecules. A good correspondenceof the
calculatedandexperimentalspectrawasobtainedwithout applicationof a scalingprocedurefor forceconstants.Thefull assignmentof
vibrationalmodesis carriedout. The influenceof metal-ligand 
 -bondformationon geometricalparametersandforcefieldsof cyclic
aromaticligandsis discussed.Thedataon forcefield changesareobtainedfor boththemetal-bondedandnon-bondedbenzeneringsof
thenaphthaleneligand. Thestructureof bis(cyclopentadienyl)zink molecule(Cp� Zn) hasbeenasubjectof discussionsfor many years.
The IR andRamanspectraof Cp2Znin thesolid stateandin solutionsweremeasuredanddiscussedin connectionwith thestructure
of this compound.An unusualslip-sandwichmolecularstructure( �� -C� H � )( �

� -C� H � )Zn in solutionis proposedbasedon ananalysis
of thespectrain theregionsof metal-ligandandout-of-plane� (CH) bendingvibrations.DFT calculationsof theCp� Zn structurewith
differentbasissetsconfirmthatthesandwichstructure( � � -C� H � ) � Zn (A) is notenergeticallyadvantageous,andmoreexpedientarethe

 ,� -structure( �� -C� H � )( �

� -C� H � )Zn (B) and � -structure( � � -C� H � ) � Zn (C). Theenergy differencebetweentheB andC structuresis
insignificant(about0,3 kcal/mol). Thespectraof isolatedmoleculesCp� Zn calculatedwith the DFT force fieldscoincidebadlywith
theexperimentaldataanddo not allow us to choosebetweentheB andC structures.In our opinion, it is connectedwith a structural
non-rigidity of a Cp� Zn moleculeandwith a strongdependenceof its structureon thenearestsurroundingin solutionor thecrystalline
state.


