
THE ROTATIONAL SPECTRUM OF DEUTERATED ISOPROPANOL (CH� ) � CHOD

EIZI HIROTA, The Graduate University for Advanced Studies, Hayama, Kanagawa 240-0193, JAPAN ;
YOSHIYUKI KAWASHIMA, Department of Applied Chemistry, Kanagawa Institute of Technology, Atsugi,
Kanagawa 243-0292, JAPAN.

Isopropanolhasalreadybeeninvestigatedby microwave spectroscopy andhasbeenconfirmedto exist in both trans andgauche; the
two equivalentgauche formswerefoundsplit by tunnelingby 46798.50MHz.a Theobservationwasextendedto thedeuteratedspecies
thathasa deuteriumin thehydroxyl group,andthe trans spectraweredetected.However, thegauche spectrahave eludedassignment,
presumablybecausethe tunnelingsplitting wascomparablewith the rotationalenergy, making the rotationalspectrumcomplicated.
In thepresentstudywe have employeda Fourier transformmicrowave spectrometerandhave succeededin unambiguouslyassignthe
gauche spectra,becausethe low temperaturesimplified the spectrumandbecausethe deuteriumnuclearquadrupolecouplingeffect
resultedin hyperfinestructureonly for thespectraof thedeuteratedspecies.In an initial stage,we observed two lines for eachof the
four transitions: �������
	���� , �������
	���� , ������������� , and ������������� with the splitting rangingfrom 8.5 MHz to 36.0 MHz. By
carefully examiningall the possibleassignmentsof the two lines to the symmetric andantisymmetric states,we finally arrived at the
tunnelingsplitting of about4400MHz, which wasmuchlarger thanthat previously estimated(about2000MHz). We thenextended
theassignmentto othertransitionsof � up to 5, includingsomebetweenthe symmetric andantisymmetric rotationallevels. As in the
caseof theparentspecies,theseinter-statetransitionswerestrongerthanthosewithin thesymmetric or antisymmetric state.Themain
molecularparameterswe obtainedfrom the analysisaresymmetric state: � = 8198.9104(19), � = 7998.3213(14), � = 4611.6717
(15), ����� = -0.1051(57), � �!� - �#"$" = -0.0437(27);antisymmetric state:� = 8199.4366(17), � = 7998.0368(20), � = 4611.6876(20),
� ��� = -0.0987(54), � �!� - � "$" = -0.0444(27); symmetric/antisymmetric crossterms: % ��� = 180.330(13), % ��" = 271.2791(60), � ��� =
-0.030(30), ����" = -0.143(39), &(' = 4431.4581(27) in MHz with thestandarddeviationsin parentheses.
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