
FOURIERTRANSFORMMICROWAVE SPECTROSCOPYOF1,1-DIMETHYLSILA CYCLOBUTANE. INTERPLAY
OF TWO TYPESOF LARGE-AMPLITUDE MOTIONS: TWO-TOP INTERNAL ROTATION AND RING PUCKER-
ING

EIZI HIROTA, The Graduate University for Advanced Studies, Hayama, Kanagawa 240-0193, Japan;
NOBUKIMI OHASHI,Department of Physics, Faculty of Science, Kanazawa University, Kakuma, Kanazawa
920-1192; YOSHIYUKI KAWASHIMA andTSUYOSHI USAMI, Department of Applied Chemistry, Kana-
gawa Institute of Technology, Atsugi, Kanagawa 240-0292, Japan.

Therotationalspectraof 1,1-dimethylsilacyclobutane(CH3)2SiCH2CH2CH2wereobservedto consistof eightcomponentsdueto the
four internal-rotationstatesAA, AE, EA andEE,eachfurthersplit into thesymmetricandantisymmetricstatesof puckering,andwere
analyzedby two formulations:onebeinga combinationof a standardtwo-topinternalrotationandring puckeringtheoryandtheother
a theoryof large- amplitudemotionsdevelopedby Hougenandcoworkers,to yield two setsof molecularparameters,which werein
goodagreementwith eachother. Usingspectraof Si andC isotopicspecies,molecularstructureparameterswerederived,includingthe
puckeringangle:28.64or 30.26(two possiblesets,I andII). Thesplittingbetweenthetwo lowestpuckeringstateswasdeterminedto be
11.90(22)MHz, which,combinedwith theequilibriumpuckeringangle,led to thepuckeringpotentialbarrierof 395.3and347.0cm-1
for thetwo setsI andII, respectively. Thefirst-order(or linear)internalrotationtermswereanalyzedto givethepotentialbarrierto CH3
internalrotationto be567.8and505. 1 cm-1,respectively, for theAE (two CH3 groupsrotatingin thesamedirection,asviewedfrom
Si) andEA (two CH3 rotatingin theoppositedirection)states.


