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Rotationalspectrahave beenrecordedor boththe 35Cl and3”Cl isotopesof two structuralconformationsof chloroetlyl ethyl sulfide
(CEES); CEESdiffers from mustardgas (1,1-thiobis(2-chloroethane)y only one chlorine on the thioettyl groups. The rotational
constant®f thetwo chlorineisotopomersvereusedto identify theconformationsasGGT andTGT. 236 hyperfinetransitionshave been
assignedor 47 rotationaltransitionsof the 3°*Cl isotopeof the GGT conformer and 146 hyperfineand 37 rotationaltransitionswere
assignedo the 3”Cl isotopomer 128 hyperfineand 30 rotationaltransitionshave alsobeenassignedo the 33Cl isotopeof the TGT
conformation;110 hyperfineand 28 rotationaltransitionswereassignedo the 37 Cl isotopomer The extensive hyperfinesplitting data,
measuredo high resolutionwith amini FT microwvave spectrometewereusedto determinebothdiagonalandoff-diagonalelementf
the3*Cl and3” Cl nuclearquadrupolecouplingtensors The experimentakotationalconstantlata,aswell asthe 3®Cl and3”Cl nuclear
quadrupolecouplingtensorswere comparedo the resultsfrom 27 optimizedab initio (HF/6-311++G(d,prndMP2/6-311++G(d,p))
modelstructures.



