
MICROWAVE STUDY OF A HYDROGEN-TRANSFER-TRIGGEREDMETHYL-GROUP INTERNAL ROTATION IN5-METHYLTROPOLONEVADIM V. ILYUSHIN, INSTITUTE OF RADIO ASTRONOMYOF NASU, CHERVONOPRAPORNA 4, 61002KHARKOV, UKRAINE; EMILY A. CLOESSNER, DEPARTMENT OF CHEMISTRY AND BIOCHEMISTRY,COLLEGE OF CHARLESTON, CHARLESTON, SC 29424, USA; YUNG-CHING CHOU, DEPARTMENTOF NATURAL SCIENCE, TAIPEI MUNICIPAL UNIVERSITY OF EDUCATION, TAIPEI 10048, TAIWAN;LAURA B. PICRAUX, SUN CHEMICAL, CINCINNATI, OH 45232, USA; JON T. HOUGEN, OPTICALTECHNOLOGY DIVISION, NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY, GAITHERS-BURG, MD 20899-8441, USA; RICHARD LAVRICH, DEPARTMENT OF CHEMISTRY AND BIOCHEM-ISTRY, COLLEGE OF CHARLESTON, CHARLESTON, SC 29424, USA.We present here the �rst experimental and theoretial study of the mirowave spetrum of 5-methyltropolone, whih an be visualized asa 7-membered aromati arbon ring with a �ve-membered hydrogen-bonded yli struture at the top and a methyl group at the bottom.The moleule exhibits two large-amplitude motions, an intramoleular hydrogen transfer and a methyl torsion. The former motion ispartiularly interesting beause transfer of the hydrogen atom from the hydroxyl to the arbonyl group indues a tautomerization in themoleule, whih then triggers a 60Æ internal rotation of the methyl group. Measurements were arried out by Fourier-transform mi-rowave spetrosopy in the 8 to 24 GHz frequeny range. Theoretial analysis was arried out using a tunneling-rotational Hamiltonianbased on a Gm12 extended-group-theory formalism. Our global �t of 1015 transitions to 20 moleular parameters gave a root-mean-squaredeviation of 1.5 kHz. The tunneling splitting of the two J = 0 levels arising from a hypothetial pure hydrogen transfer motion is al-ulated to be 1310 MHz. The tunneling splitting of the two J = 0 levels arising from a hypothetial pure methyl-top internal rotationmotion is alulated to be 885 MHz. Some theoretial dif�ulties in interpreting the low-order tunneling parameters in this and therelated moleule 2-methylmalonaldehyde will be disussed.


