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Isopropanohasalreadybeeninvesticatedby microwvave spectroscop and hasbeenconfirmedto exist in both trans and gauche; the
two equivalentgauche formswerefoundsplit by tunnelingby 46 798.50MHz.2 Theobsenationwasextendedo thedeuteratedpecies
thathasa deuteriumin the hydroxyl group,andthe trans spectravere detected However, the gauche spectrahave eludedassignment,
presumablybecausehe tunnelingsplitting was comparablewith the rotationalenegy, making the rotationalspectrumcomplicated.
In the presentstudywe have employed a Fourier transformmicrowvave spectrometeandhave succeedeéh unambiguouslhassignthe
gauche spectrabecausehe low temperaturesimplified the spectrumand becausehe deuteriumnuclearquadrupolecoupling effect
resultedin hyperfinestructureonly for the spectraof the deuteratedpecies.In aninitial stage we obseredtwo linesfor eachof the
four transitions: 110 < 0go, 111 < 0go, 202 < 111, and2;2 « 11 with the splitting rangingfrom 8.5 MHz to 36.0 MHz. By
carefully examiningall the possibleassignmentsf the two lines to the symmetric and antisymmetric stateswe finally arrived at the
tunnelingsplitting of about4400 MHz, which wasmuchlarger thanthat previously estimatedabout2000 MHz). We thenextended
the assignmento othertransitionsof J up to 5, including somebetweerthe symmetric andantisymmetric rotationallevels. As in the
caseof the parentspeciestheseinter-statetransitionswere strongerthanthosewithin the symmetric or antisymmetric state. The main
molecularparametersve obtainedfrom the analysisare symmetric state: A = 8198.9104(19), B = 7998.3213(14), C = 4611.6717
(15), X2z =-0.1051(57), X<z - Xyy = -0.0437(27); antisymmetric state:A = 8199.436Q17), B = 7998.036820), C' = 4611.687620),
Xzz = -0.0987(54), Xzz - Xyy = -0.0444(27); symmetric/antisymmetric crossterms: R, = 180.330(13), Ryy = 271.2791(60), X 2o =
-0.030(30), xzy =-0.143(39), A E =4431.4581(27)in MHz with the standarddeviationsin parentheses.
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