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Rotationalspectrahave beenrecordedfor both the
���

Cl and
���

Cl isotopesof two structuralconformationsof chloroethyl ethyl sulfide
(CEES);CEESdiffers from mustardgas (1,1-thiobis(2-chloroethane))by only onechlorineon the thioethyl groups. The rotational
constantsof thetwo chlorineisotopomerswereusedto identify theconformationsasGGTandTGT. 236hyperfinetransitionshavebeen
assignedfor 47 rotationaltransitionsof the

���

Cl isotopeof the GGT conformer, and146hyperfineand37 rotationaltransitionswere
assignedto the

���

Cl isotopomer. 128 hyperfineand30 rotationaltransitionshave alsobeenassignedto the
���

Cl isotopeof the TGT
conformation;110hyperfineand28 rotationaltransitionswereassignedto the

���

Cl isotopomer. Theextensive hyperfinesplitting data,
measuredto highresolutionwith amini FT microwavespectrometer, wereusedto determinebothdiagonalandoff-diagonalelementsof
the

���

Cl and
���

Cl nuclearquadrupolecouplingtensors.Theexperimentalrotationalconstantdata,aswell asthe
���

Cl and
���

Cl nuclear
quadrupolecouplingtensors,werecomparedto the resultsfrom 27 optimizedab initio (HF/6-311++G(d,p)andMP2/6-311++G(d,p))
modelstructures.


