EVIDENCE FORNOBLE GAS-METAL CHEMICAL BONDING: FT-MICROWAVE SPECTRA GEOMETRIESAND
HYPERFINECONSTANTS OF THE COMPLEXESAr-CuX (X=F, Cl, Br).

COREYJ.EVANS andMICHAEL C. L. GERRY, Department of Chemistry, University of British Columbia,
2036 Main Mall, Vancouver, B. C., Canada, V6T 171.

The rotationalspectraof the complexes Ar-CuF, Ar-CuCl andAr-CuBr have beenmeasuredetweens-22 GHz usinga cavity pulsed
jet Fouriertransformmicrowave spectrometerThey werepreparecby ablatingCu metalwith a Nd:YAG laser(532nm) andallowing

the vapourto reactwith a suitableprecursorcontainedas <1% in the Ar backinggasof the jet. The compleesarelinearandrather
rigid, with the Ar-Cu stretchingfrequeng estimatecas~200cm™'. Groundstateeffective (ro) and,wherepossible substitution(rs)

anddoublesubstitution(ry) geometriesave beenobtained. The Ar-Cu bondsareshort(2.22-2.3@). Large changesn the Cu nuclear
quadrupolecoupling constantsndicateextensive chage rearrangemerin comple formation. Ab initio calculationsat the MP2 level

of theorypredictan Ar-Cu bondenepy in Ar-CuF of ~47 kJ mol~!, alongwith a transferof ~0.1 electronfrom Ar to Cu. Thewhole
pictureis consistentvith weakAr-Cu covalentbonding.



