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The low-temperatureenvironmentof a free jet expansionprovidesan excellent laboratoryfor probing the conformationalbehaviour
of hydrogenbonding.Thefirst observationof axial andequatorialhydrogen-bondedcomplexeshasbeenreportedfor tetrahydropyran
andpentamethylenesulphidecomplexeswith HCl andHF.a Both six-memberedrings presenttwo nonequivalent lone pairsat the O
or S atomsandthe formationof hydrogenbondsgivesrise to two differentaxial andequatorialconformers.Recently, we have also
reportedaxial andequatorialhydrogenbondsfor trimethylenesulphide����� HCl.b For isolatedtrimethylenesulphidethering-puckering
tunnelligmotionmakesequivalentthenonbondingelectronpairsat theS atom. This equivalenceis brokenby effect of complexation,
giving riseto axialandequatorialconformers.In thiscontributionwepresenttheresultsontherelatedpentamethyleneandtrimethylene
sulphide����� HF complexes.
An unsubstitutedalkanesuchasmethanemight act asa protondonoronly in certainextraordinarycircunstances.However alkanes
appearcapableof forming hydrogenbondswhensufficiently activatedby neighboringelectronegative substituents.In this context, the
C-H ����� O interactionbetweenthe substitutedalkanetrifluoromethaneandoxiranehasbeenanalyzedby MB-FTMW spectroscopy for
the parentand

���

C isotopomers.A r � -like structurehasbeenderived andthe barrier to internal rotationof the CF� grouphasbeen
determinedfrom theobservedA-E splittings.
A MB-FTMW Spectrometerincorporatinga laserablationsourcehasbeenconstructedin our labwhichavoidstheuseof high tempera-
turetechniquescommonlyusedfor vaporisinglow-volatility compounds.As apreliminarytest,therotationalspectrumof 1,3,5-trithiane
(m.p. 216 � C) hasbeenobserved. Thesensitivity of theinstrumentprovedto behigh enoughto observe

���

S isotopicspeciesin natural
abundance.
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